w Ed@@a
7~ 2% = &
=™ 33&9 z 5‘ o %%
L= o] = & S ad
: B=’ MHEI e § =
Cr]mpgd\ &%E Bl Bﬁgﬁg
LA hR oA LA ek 4
TS Y whe =
asF | eptaghA OSlsoft products support
=xB L) §=—-uu ;\E " - - -
,. ot oneie o ERG entering in the ltalian
,, =y Lim
et $5.2% m A Q@ B —
contoth 7 ik electricity market
Q&&’ a Eo 8 ‘28 g=“ tgvg$
o a0 B ¥ SN Pl =’
% ¥ e By o An
Fil00, B oyt 5 B
= =) E‘é“ "‘"ﬁ
Presented by Giorgio Conigliaro Fabio Cirrito
Resp. of Production Application IT Analyst iy @@’
ERG Group - Italy ITER - Italy

OSlsoft. USERS CONFERENCE 2012 (® @OSIsoftUC | #UC2012



ERG: Downstream & Refining SR ———
Power Generation = ——

eal Time e Documentazione Modelli AF

ac I O U
SIMULATORE REAL TIME - EPW 29/03/2012 11.09.1"

“ERG Group wants to enter into the electricity market
in order to increase the value of existing asset,
and start a new profitable business”

P.Tittoni

ERG Power&Gas

General Manager ERG

| |
 Business Challenge - Solution .~ Customer result

« Entering into the Italian Implement a new solution on * Aug 2010 — Oct 2011
energy markets Pl System using «  Optimize pricing strategy

* Increase the value of the « PIAF «  Minimize economic
existing assets « Pl WebPart penalties

*  Starting a new profitable - PISDK «  Better Evaluation of
business -  PIACE performance & economics
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Agenda

 Context

The company - Trasmission Grid - Electricity Market — ERG Power Plant

* Business Challenge
 Business Process
« Solution

* Project

 Business Results

Economics — Future Plan & Next Steps - Demo
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The ERG Group

Employees: 750

Steam Generation

Active In
- Downstream & Refining
- Power Generation & Steam with thermoelectric power
- Power Generation from renewable sources

Power Plants
- Two thermoelectric plants of 1,000 MW
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Italian Transmission Grid

Network Loss

8%

Renewable
23 %

76 TWh/Year

Agriculture
2%

dt

Industrial
43 %

Service industry

g
Countires

13 % & 27 %
44 TWh/Year YF y ‘
Z4Terna is the primary owner of the National Domestic Use
high-voltage Electricity Transmission Grid (RTN) 20 %
Year 2010 and is also responsible for dispatching energy
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Italian Electricity market

Electricity Market Liberalization:1999 ;" |

e {iwso ) |
Spot Electricity Market (MPE) components:

— Day-Ahead Market - MGP (energy market)
granularity: 1 hour

— Intra-Day Market - M| (energy market)
granularity: 1 hour

— Ancillary Services Market - MSD
granularity: 15 min - remote control
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ERG : Power Generation Plant

EE

| Electricity
I ) Market
300 MW/h

CCGT .

(S‘ttggr'cl V8\;)Power Generation v industrial
Customers

Combided Cicle
80 ~100 MW/h

STEAM
industrial
’ Customers ‘

m@
- Natural Gas i

- Fuel Oil
- Fuel Gas

Electricity Grid
& Steam

SA1N T

Steam & Power Generation
(50 MW)
Counter- Pressure Turbine
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Business Challenge

Entering into the energy & ancillary markets
- MGP
— MSD

Why? Expected Goals:
— Increasing the value of the existing assets
— Starting a new profitable business
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Business Process

- Offering volume and price - Tihe plant must Run - Measuring Plant
- Minimize economic penalties Performance & Unbalancing
(differences between real and - Model tuning
planned prOdUCtion energy unbalancing)

Key Eactor:
Key Eactor: - Use the same

- Areliable Plant Model - Advanced Control System centralized OSI AF model
- Knowledge of Marginal cost - Cooperation between Control - Easy Report Generation
per time unit Room operators and Energy. - Empower Analytical
Management department Capability
- Alarm System
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Pl AF supports Bidding process:
- Knowledge of Marginal Cost for time unit

- Offer the right “volume & price”

Offers to

Marginal | the

Cost
Market
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Business Process

- Offering volume and price - Tihe plant must Run - Measuring Plant
- Minimize economic penalties Performance & Unbalancing
(differences between real and - Model tuning
planned prOdUCtion energy unbalancing)

Key Eactor:
Key Eactor: - Use the same

- Areliable Plant Model - Advanced Control System centralized OSI AF model
- Knowledge of Marginal cost - Cooperation between Control - Easy Report Generation
per time unit Room operators and Energy. - Empower Analitical
Management department Capability
- Alarm System
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Business Process Architecture sowumon

_ PreSettlement ~
ERP
Order Process.géqgma & Settlement i \_w

Perfcrmance
Plan Managemeﬁl;' Menitoring

'.' Multivariable ABB

Plant lnfo*matlon System @csi.
Modeling & Optlmlzatlon @os:..:
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Modeling (soLuTION)

Pre-Existing System

Constructor
Plant
Datasheets

(curves)

MS Excel

New System

N

RealTime
Simulator

Bidding

What-If
Analysis

Performance
Monitoring



RealTime Simulator

Pl WebPart
PORRZAERSEVATGN 7087 MW 71,23 MW

10206,11 KJ/KWh
_ 22258,00 h 10549,76 KJ/IKWh

Simulated Data

RealTime Data

= CH4in tih
i ¢ -I-jlilqlgl-« 15,69 16,06

94,92%
%TG
—_

Pl
Simulated
Data

Pl AF
simulator

30




What If RealTime & Simulated data

differ?

* If Simulated Data
are different from
Realtime Data,
investigate to
identify the issue

Schedule a

Maintenance Action

OSlsoft. USERS CONFERENCE 2012

Review Simulator

Rules

* If data are still
different or the
issue detected
will be fixed in
the future

(®) @OSIsoftUC | #UC2012

e Allows
simulated data
Fitting with real
Plant
Performance

Simulator
Fine Tuning

© Copyright 2012 OSlsoft, LLC.
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example: lA@NtIfy & Fix a Plant issue

2} Ad hoc Trend -- Finestra di dialogo pagina Web

@osmﬁ start 09/12/2011 22.00.00
Q Y=
Plotd

end |09/12/2011 22.30.00

1. Gas Turbine Consumption Data Mismatch
RealTime values differ from Dec-9-2011
the simulated (9/11/2011)

2. Maintenance Team recognize
an issue on the GasTurbine

Simulation RealTime

3. Maintenance Team decides
to wash the GasTurbine compressor
Issue Fixed

as Maintenance Action
Dec-12-2011

4. After the Maintenance Action (10/11/2011) TR
RealTime Power and Simulator Power
are in the same range (12/11/2011)

15.20.00
_]~

L
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OSlsoft Technology

v Marke

EIAGE EIAGE!
SAlErMSTEEES ' - PlPros:
=\Messaging

=DatalProcess

DARN(Integration




Plant Model on Pl AF

EDatabase [ tew @PCheckin o ity X Cael | 4@ = | enlUOMs
E— o n
|- 7@ Simulatore Impianti - Genefdl Elements Athhleslpons |
= %] Model 5
- ::I EO Espw' KTG in Model EPW
Enterprlse I_ = @ Elements v| ¢ | Name Value
% (3 Boundares 89
= @ Nodes -
= @ CogenN3 fogio deratingTG
Production Unit [N & W IN idGrandezza 242
i g g:; idModello 1
e o
Plant r\g uP nomefile SIMULATORE_NORM
@ Cogen CCGT NomeGrandezza KTG - Desating TG per Temperatura Ambiente
= @ CCGT M1 -
Plant Module r\_, @ Cick Temico 1 nomeModello Deraiing TG
#- @ Caldaial tipoGrandezza PARAMETER
' @ @ Caldaia2 UM Tgs
Asset | #- @ Consumo TG1 — ~
% @ Consumo TG2 valore -0,00007640911083"B4"2-0,00351292818061B4+1,06873414219022
Parameter N % @ Dealng TG1
= @ Derating TG2
- @ IN
- & out
= & PAR
@ DERATING_TG
® KTIG
# Pressione Riferimento

Folynomial vvaverorm
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ERG OSlsoft Experience

Pl System user since 1999
* Pl server with 40,000 tags
* Pl to Pl interface

* More than
— 500 PI ProcessBook Displays

_ 100 PI ACE Context ;-
- 10 PI AF Databases
— 40 application with Pl SDK ﬁ E b =
— 50 web report with Pl WebParts L EEe
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Project Plan

2010 Feb Mar Apr May Jun Jul Aug Sep 2011 Feb Apr Jun Aug Oct

Kick- Off @

Plant Definition
from manifacturer
datasheet

Release Biding &
Settlement

Application | Integration of plant

simulator with load
Tracker MGP Operation,

Settlement & Market

Reporting
MSD First Day: October-5-2011

MGP First Day: August-21-2010 @

Release Budgetting
& Planning
Application




Project Team ]

* Internal:
— IT Department: Project Management and Software Selection
— Energy Management: main Bidding and Settlement dept.
— Operation: in charge of Unit Operation
— Maintenance Engineering: in charge of Equipment
— Human Resources: in charge of Change Management

« External:
— Main Suppliers: ABB, Invensys, Siemens, IT Telco Operator
— OSI Developer Supplier: ITER

OSlsoft. USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012 © Copyright 2012 OSlsoft, LLC. 2]



Business Results

Viviarke

Optimize pricing Planned vs. Reallime Best Evaluation
strategy with Accuracy. of performance
0f 99,2 % (year 2011) & economics




Future Plan & Next steps

* Pl AF Model connection with
thermodynamic simulator

 Enhancement of Pl AF Model Tuning
and Maintenance

« Economic Optimization Centralization

OSlsoftt USERS CONFERENCE 2012 (®) @OSIsoftUC | #UC2012
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Video-Demo

OSlsoft. USERS CONFERENCE 2012

(®) @OSIsoftUC | #UC2012

24



Contact Information

Giorgio Conigliaro
gconigliaro@erg.it

Fabio Cirrito

ERG

info@consorzioiter.biz ¢
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