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* Founded in 1946

* From Former French state-owned
Operator...

... To World Energy Leader

* Nuclear: 58 Units (France) / 74,66
GW worldwide

« Hydro: 20 GW / 440 plants (France)

» Fossil: 23 units (coal, fuel, GT,
CCQG) in France, 35% of EDF Group
Generation Capacity

« 159,000 employees

« 37 mn. clients worldwide

* 65 bn. € revenue (2010)

« Generation 95% CO,-free in France
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}X#v Before the Pl System: the “early stages” of
WA Industrial Information System

 Supervisory HMI
— Late 1990’s: SITHER
— All thermal units in France

 Historian & Web Portal
— Early 2000’s: DIIRECT

— All thermal units & Hydro
Control Centers in France

— IPP’s in Mexico, Brazil,
Vietnam (Cycle-combined
power plants)

High

Availability [

Web Portal B

protocol

Supervisory [B
HMI :

Historian .

Exchange @

Microsoft Windows NT 4.0
Codra Panorama P2

Microsoft SQL Server 2000
Cluster Microsoft Server 2000
Tomcat / J2EE

OPC / ODBC / Modbus / ...
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Operator’s Dashboard
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Data Historian & Web Portal:
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Objectives:
— to close the gap between Process Control & Corporate Information System
— to benefit from the best off-the-shelf software for specific purpose (Data Infrastructure,
Performance monitoring, Environment monitoring, Vibration monitoring etc.)
— to share best practices within the EDF Group

* First decision: to build a New Industrial Information System for the new Units first,
then for the remaining & renovated Units

« Second Decision: to use OSlsoft’s Pl System as a Data Infrastructure and core
solution for the new Information System and as the result of it's leadership for Utilities

« Third Decision: to use an EAM for Maintenance, add mobility for Operation &
Maintenance team, and link the different systems together
© Copyright 2011 OSilsoft, LLC A



JAVAVAV

\/\4
JAV Scope of SI2: Main Applications
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Finance ECM Bl Web Portal Optimizer

N\ ]

PITHER

o

Services to

Performances T e

A
o

.~

S’

Asset

Environment Monitoring

v

DCS

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

VAV
AV Scope of SI2 Project
VA

y

* French Thermal Division

« 10 Units stopping between
2011 & 2015

 Erection of 8 new Units
between 2008 & 2012

« 3 x Cycle-Combined
Power Plants
(2011-2012)

e 5 x Gas Turbines
(2008-2011)

Gas Turbine D

CCGT J Bouchain
E , B.
eeeeeee
mo. Porchevill
.-- @ Dirinon Gennevillie ﬁ.. DD
[ ® srennits ] " ! A "DD
{ o E .'-MantereauDD
4‘; e Vitry / seine
0oL} A
250 600 700
MW MW MW
Coal D .
Fuel O ._ !

AAAAAA

Units stopped

2011 - 2012
2014 - 2015

MMMMMMM

. n E aaaaaa
.ElEI Blénod

2008 to 2011

~099
" \'(

2011 & 2012
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AV PITHER: Core Products

VA

* One product: PITHER
« Historian & Web Portal
e Supervisory HMI

y

« 3 Cycle-Combined Power
Plants

- Blénod: 1 x 440 MW
« Martigues: 2 x 400 MW

« 8 Gas Turbine
« 180 MW units

Data Infrastructure
High Availability

Web Portal

Additional
databases

Model
Management

Exchange protocol

Supervisory HMI

e P| Server 2010

 Cluster Microsoft Server 2008
« \VMware

* Microsoft SharePoint 2010

* SQL Server 2008

* PI AF
* Home made MDM tool

* OPC

* .Net (C#) Development
* CITRIX XenApp Server
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. Division Web Generation
Mobility Portal Optimizer

7

e-Monitoring

-

*Online performance
monitoring
*Performance forecast

PERFORMANCES | SERVICES TO

THE GRID
!

ASSET

ENVIRONMENT MONITORING

*Monitoring atmospherics
and aquatic parameters
*Reporting for authority

\

DCS -Monitoring systems

Y

*Generation Program
*Secondary Voltage Control
* Frequency Control ...

*LTSA management
*Boiler Stress Evaluator
*Vibration

*Early Fault Detection
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-_-E '

~\

y

« Design of a new architecture: done

( Display Layer— Extemal DMZ S

« Connection to DCS: done ~_- - L ’

4 Data & Software Layer — Internal DMZ SP )
* Deployment: done . |ggg';gmﬂs| 2
. FS:E:CE IT Functions y
* Integration of off-the-shelf neusiial hetwork -
software: in progress t- Auisitoneork

 Development: in progress
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« About EDF

« Before the Pl System: the early stages of Industrial Information System
 The SI2 Project

 PITHER: Core Products & Architecture

« Applications samples
» Services to the Grid
* Asset Management
« Environment (dealing with the integration of off-the-shelf software)
» Generic applications

« MDM or how to deal with complexity
« Lessons learned
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A set of applications for the Operator to monitor:
« The fulfilment of Grid requirements (Frequency, Voltage)

« Status of Operation with Power diagrams:
« X-Y Diagram for Active/Reactive Power
« X-Y Diagram for Voltage/Reactive Power

 Power Generation according to the Optimizer requirements:
» Display of day D and D+1 Generation Program
« Control of feasibility
« Changes management
« Real-time Dashboard

© Copyright 2011 OSlsoft, LLC A
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Specific HMI and graphical needs led to the creation of an home-made Pl SDK
based client (.NET) —

. PITHER : Application d'aide a la conduite niveau 1 05/05/2011
*, > €DF Validation programme J 17:38:00 w
i ysteme Gestion des Alertes Aide
Programme J Programme de 09:51 recu a 09:51:42
« Alert tto DCS th h Pl OPC 1 o
erts sent to rou . B
H 1 Commentaire : .
T 300- pas d'échec + pas dérogatoire, StA©phane
§ e
Interface g : i
g 200~
a {1z ic d
& 100-
I /’—\ Valider | Refuser
o-f T T T T T T T T T T T e -
Smai00:00 0200 0400 000 0200 1000 1200 1400 1600 1800 2000  22:00 validé le 05/05/2011 a 09:51:51
+ Model in PI AF s et nonm i o
O e I n 201123:25:00 B Pens0 = 60 MW (17:35) Bl Pc = 140 MW p = 15 MW Pr =25 MW Code = PCOI?
Pas Heure Pc Rp Pr Code Statut
1 00:05 1] 1] 0 /ARRET |Oontmctuel
5 00:25 140 15 25 PMD Informatif
6 00:30 40 15 25 PCOMAX |Contractuel
122 10:10 195 25 25 PCOINTER -
144 12:00 195 25 25 PCOINTER. |Contractuel
Pl Total
0 a I Z e rS 149 12:25 250 [1] 0 PCMAX Informatif
150 12:30 250 0 [ PCMAX |Contractuel
240 20:00 250 0 1] PCMAX |Contractuel
242 20:10 140 15 25 IARRET Informatif
246 20:30 140 15 25 PCOINTER |Contractuel
288 24:00 140 15 25 PCOINTER. |Contractuel
« Use of additional SQL datab
Se O1 additiona atabase e
Priorité Date Libellé Détail Catégorie
@ |[INFORMATIVE |05/05/2011 17:3| Alarme test 4 KxTest4 = 15 RESEAUX -
CRITIQUE 05/05/2011 17:3| Programme jour suivant non validé Variable = 0 PROGRAMME J+
@ |INFORMATIVE |05/05/2011 17:3| Alarme test 4 KxTest 4 = 15 RESEAUX
@ |BASSE 05/05/2011 17:1| Alarme test 3 KxTest 3 = 15 PROGRAMME ]
@ |[INFORMATIVE |05/05/2011 17:1| Alarme test 4 KxTest4 = 15 RESEAUX
[ ] 05/05/2011 17:1| Alarme test 3 KxTest3 = 15 PROGRAMME ]
YT Y FTR——s—ry ey nancn a2
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LTSA: Long Term Service Agreement with Gas Turbine
manufacturer for maintenance.

Requires the calculation of « Equivalent Hours of Operation » and
« Equivalent Starts »

These calculations are key for maintenance events and warranty of
the machine

Contractual meeting with turbine manufacturer on a monthly basis to
review events, operation (through these calculations), maintenance
activities, and terms of payment of this contract.

© Copyright 2011 OSlsoft, LLC A
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AV Asset monitoring : LTSA management
VA

« Specific Web App using Pl SDK & PI AF SDK
e Calculations in PI ACE, model in Pl AF

y

Operating cycle calculations

|

Turbine‘s manufacturer ,
Operator’s report

data

Input data

Input data

» Contractual meeting

|

Validated data

}

Invoicing & Payment

Consultation
Rapports
Paramétrags SF
Sureeillance

LTSA

sluation

i 3020 T

-ﬂ Blenod

Ertrées duLTSA Périoda dy 13012010 0300 au 1801/2010 1500

Heures de Heures de

Factewr de

Hewes de

Date de debant Date de fin flamines en flammes en Type de cycle severe dela flammes D;::;;:::s Cominentaire
chargebase  swpaissance pordiées
N5 1
& [ 0 Vilesse nominale v  NA ns 1
63 [3) 0 Charge Parelle v NiA N5 1
Charge Base N5 1
Q) Usiizer es données aifo  Ajouter une période Q) Recalculer o/ Enregistrer
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« Authority’s tendancy is to require Utilities to have a specific/dedicated
system = a specific Pl SDK based application was not suitable

» First need: to integrate a specific off-the-shelf application into PITHER
* Through Pl OPC Server

« Second need: to consolidate environmental data into the Pl System
for global reporting and Operator’s dashboard
« Through Pl OPC Interface

© Copyright 2011 OSlsoft, LLC A



AV Environment
}" Web client ‘\ ) Web client

Environment R Lan or Wan
calculations and Off-the-shelf

data acquisition software e i = } ......... —.

Dashboards » Custom .Net app l > \5

s
: » Custom Webapp PIAF «— | | 3 ::| Server
. . e o System
Renolie * Reporting services IE- _ge 1
% (®) ~
dashboard Il nvironmental

sensors

Data Model * PI AF

Environment off-the-shelf
solution
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@

.Eu Blenod

y

Specific development for generic needs: .
« Dashboards -
* Reporting T
- Data correction -

CiTRIX

Standard PI System clients accessible
through CITRIX: e
* Pl ProcessBook
« PI DataLink

Principal

i@

AbOUtPL-SDK BSE EtaP|

§’ EXTRACTION ALIMEHTATION

Pt

0
1 Cond | Cond Cond on
0 0
- G | e = | e | P | Baiten
:j var | <0z | <5 | <w0 | s 22 | ws
sssssssss 5 - —
1 33
8
9
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 Available in control room

« Atool for real-time operation

e Home-made Pl SDK bhased
client (.NET)

« Configuration in Pl AF

¢ Tableau de Bord Suivi du Programme Gestion des PAE Historique des Alertes[71%  ~]

""EDF PITHER - TABLEAU DE BORD b Y
LAl CCG Blenod T5 Jeudi 25 Novembre 2010 - 12:45 o -'ﬂ
Sécurité de Fonctionnement Environnement
| VLF VRI Total Aquatique Atmosphérique
TAC STE 4 -_A—i— : -
== ‘- ! a EmissionNOx  Emission
[ Aval Rejet Amont/Aval co
TAV STE 4|3 2 '
= b [ R (2 || 25 50 12,5 1600 3000
Eau-Vapeur sre| a2 2|l A " A J = .
stee | 3| a1 | i 4 . I A — 18 it 1200 2100
Alternateur TAC [ste | 4 | = | 21 | IR 15 s
Altermateor TaV [sve| + | 3 | o | L, —
&= stee 4 | 2| o | L 4 L _——
o o o o Lo
0 5 10 15 20 25 30 | presurée 12°c | 37°¢c a‘c 1300mg/Nm3. 1900mg/Nm3
BVRI  VIF WOK M Désactivés L] et Bie S foomu/timd )| 330melpim
Respect du programme programme ] ie de Prod!
— - Pression Rendement Puissance Volume d'eau
PMD Puissance Nette Reserve Primaire :es;fve secondaire G R Compresseur Auxiliaire d'appoint
e fréquence Pertes
456 MW \ ’ Globales “ \ “ '
50 10 25k€/) 100 0 50 100
Prix
40 €/MWh 40 35
6 30
Pertes s0 s0
3840 €/) 20 & a0
3
Post-combustion : b
Activée
0 0 = o 0 0
Réalisé 270 MW 55MwW 6 MW Mesurée. 32 mbar 85% 28 MW 74m3
| Demandé 250 MW 5MW 7 MW Limite SEmBAC 5% SO MW, i)

D eure pe Descriptio -1 4 |IRécapitulatif || Légende de I priorité des alertes :
25/1122010{11:1200)|  DOAAT  |Arrivée d’une passerelle exceptionnelle dans PITHER dalertes Action imm#::b'
2ar1rotof104212] DOAAT e | PAE J regu par PITHER (Redéclaration) Action Immeédiate — = Mioc(\n:mm&t;)n&:ue)

1 |25/11/2010{12:00:00/ DOAAT Progr. de marche jour suivant non regu (PAE1)
= e : T ] provié 1a qual donnée:
! (251122010, 1;8,:_31_.!!)[ Arrivée passerells eure] (16h30; = obléme sur |a qualité des s
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« Standard reports
« User’s custom reports
« Data, Trends, Svg import

A custom webapp

« Export to Excel & PDF

@Retour | & Imprimer | E|Exporter Excel

adions» @ 4 41 suri b Pl & 100% -
Description: Mesure débit capteurs TAC

Date début: 20/01/2011 08:48:58 Date fin: 20/01/2011 10:48:58
Echantillonnage - Une donnée par minute

TagID m Description

Visrv- Alias)\sre- s Description \\sre-
pi\SHNCC.51EKA2 pi\SNCC.51EKAZ pi\SHCC.51EKA24CF40
4CF404-XU01  4CR404-XU01 4-Xuol

\\srv- Alas\\srv- s Description \\srv-
p\SNCC.51EKA2 pi\SNCC.51EKA2 pl\SNCC.51EKA21CF40
1CF404-XU01  1CF404-XU01 4-Xuo1

Wsne- Alas\isre- s Description \\srv-
piSNCC.51BATO pi\SNCC.51BATD

piSNCC.51BATO2CF40
0

2CF400 2CF400
\srv- Alias\\sre- s Description \\sre-
pi\SMCC.51BATO pi\SNCC.51BATO pi\SNCC.51BATOLCF40
1CF400 1CF400 0
' ™
100 \lsrv-piiSNCC.51BATO1CF400
—— Visrv-pitSNCC.51BATO2CF400
— Visrv-pi\SNOC. S1EKAZ1 CF40..
= \\srv-pi\SNOC S1EKAZ4CF40...
80
\ Il \
Nl
60 h. |
40
20
Q
1/20/2011 8:49: 17 AM 1/20/2011 8:43:37 AM
1/20/2011 8:43:07 AM 1/20/2011 8:43:27 AM
L. A
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VA

y

Complexity?

A great deal of applications

Specific development & off-the-shelf software

Input and Output data between the different applications
Direct interaction with real-time operation

Lots of data!

Different people for maintenance and future developments

© Copyright 2011 OSlsoft, LLC A



JAVAVAY

VAV
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VA

y

A custom MDM tool (XML based)
One reference database for all data
One centralized configuration tool

Several custom tools to manage
— PI Tags & Interfaces configurations
— PI ACE calculations & dependencies
— PI AF data model
— Dependencies with third-party software

Additional reporting to check data
consistency

Export configuration

| |
‘
MDM EL2T

a E 3
Ba 5
“{.f@ w3 Pl System

Data consistency

Import tags

Third-party

systems
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81 p11 - PI System Explorer

File Edt ‘Miew Go Tools  Help

y

Interface Data Model used for; Bease: Howoa: - Gead & cedin % 7 4

Mews Element = =] Mew Attribute

5 Elsmernts General | Child Elements  Attributes |F'-:rt$ | ersian |

B (@ Blénod
 Dashboards B @ et [Fie 5 ]

- () D0AAT-Info Elec
SNl O OAAT - Info Gaz

& % B Name = Walue |

* Reporting

» Tag Search

- (G DOAAT-Programme

~ [F ServicesSystemes-ConsignePuizsance
~ [ ServicesSystemes-PENGD
- [ ServicesSystemes-Feserves

YEWLLLELEE

Ophimization de la production de | eau
Services Syztémes

ServicesSystemes_test
Suivi TAC LTSA

LT SA-Automatique
LT54-Consolidé
LTSA-Curnulé
LTS4-Intermediaire
LT5a-Manuel
LTSA-Option
LT54-Paramétre
LTSA-Pérode Walidée
LTSA-Process

B| ¢ ConzommationGaz

B| ¢ ConsommationGaztdoy

8| ¢ PouvairCalorifiqueSuperieurPCS

B| ¢ PouvoilCalorifiqueSuperieurPCSMoy
8| ¢ TemperatureSite

B ¥ TemperatureSiteMoy

850000 ...
2525925 ...
17000 M...
505185 ...

B3°C

4377443,

B} <7 YalumeHaraireCarmigé

{50ma
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« Before the Pl System: the early stages of Industrial Information
System

* The SI2 Project

 PITHER: Core Products & Architecture
« Applications samples

« MDM or how to deal with complexity

« Lessons |learned
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EDF context:

« Several 10 year-experienced people on Industrial Information System
at EDF

« Two different projects have started to use the Pl System today (Hydro
project aiming at collecting 1 million tags)

Data Infrastructure

« Pl System is really fast for retrieving/displaying lots of data
 Reliable Pl OPC Interface

 Web Portal

 PI1JDBC: a new alternative to SharePoint
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Client
* Pl ProcessBook vs. .Net Client?
— depends on your needs
— PI SDK and Pl AF SDK are here for you

System Integration
* Project size required a specific solution to reduce complexity

e Security issues to be addressed at the beginning
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« January 2009: start up of the SI2 project
2010 - 2011 : design & implementation
« September 2011 : COD on first CCG power plant

« 2012 - 2015 : deployment on the rest of the units
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