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LIFE IS OUR DUTY

Life is the most precious asset.

A2A takes care of it every day by taking care of e’
environment, water, energy, in a circular economy. ~

And it does so through the most advanced technologies,

because we have a long-term vision.
We think of the future of our Planet.

To improve everyone's life.
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A2A, data-driven company, accelerates through digital and innovation
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Pl System in A2A

e Operational Some number

D) CS control

15 PI Server on site generally with OPC interface
UP to 20 AF databases

More than 10.000 analysis

More than 1000 PI Vision displays

More than 200 users

e Safe acquisition
P I LO Ca | e High frequence data

P I H Q e Central datawarhouse

e Multiple analysis engines: AF,
SEEQ, GCP.

L |
—
© 2021 AVEVA Group plc and its subsidiaries. All rights reserved. [r—



RADAMES Project - Technical Realization

Pl DA Data to extract each parameter statistics
and to generate expected values curves

Asset Framework and Analytics:
Detecting the near steady state condition

Modeling and Comparing expected and
measured values

Generating Events

.'.--.-FF -H'.
IaO,-'I Pl Vision Real Time Visualization
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PI VISION: Fleet monitoring

¢ sa2a

Impianto CaricoTotaleLordo RendimentoNetto NumAllarmiAttivi Wﬂ o
CC2 187,72 Mw 46,21 % 0 J& B ——————
Impianto CaricoTotaleLordo RendimentoNetto NumAllarmiAttivi - === _J—Hofvﬂ‘“‘kw
CH1 265,61 MW 51,38 % 0 E‘ D M -
Impianto CaricoTotaleLordo RendimentoNetto e e
CH2 87,69 MW 0,00 % ¥ s S
Impianto CaricoTotaleLordo  RendimentoNetto = TN eV
Gl1 355,57 MW 54,60 % i T
Impianto CaricoTotaleLordo RendimentoNetto e m
GI2 350,23 MW 54,09 % o
Impianto Stato CaricoTotaleLordo RendimentoNetto NumAllarmiAttivi m
PM2 Fermo -0,05 Mw 0,00 % 0 .
Impianto Stato CaricoTotaleLordo RendimentoNetto NumAllarmiAttivi 50 W’W\L .........

i T S 0 v
PZ4 Fermo 0,80 MW No Data % 0 e
Impianto Stato CaricoTotaleLordo RendimentoNetto NumAllarmiAttivi = /_rrU___H
SE3 Fermo -0,80 Mw 0,00 % 0 R S S
Impianto CaricoTotaleLordo RendimentoNetto NumAllarmiAttivi ;
SE4 -0,55 MW 0,00 % 0

L T L
3072021 01:42:10

Different GT technology (GE, Alstom, Siemens) one solution: Pl AF & PI Vision —
=Y matica J\VERV/ N
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PI VISION: Plant monitoring

40 key parameter for each plant Multiple alert audio, video and mail
Real time forecast based on historical data Starting point for other analyses tools (SEEQ)

CHIVASSO CH1 RIEPILOGO SCOSTAMENTI (1/2) -t:"_-'_. aza
L — Fuel = CO2 g/kWh TacitazioneAllarme
NETTA ASSETTO STATO REND.NETTO CONS.SPEC. NETTO Densita 072 kgrsm3 (22 Prod  Aftesa Elemento: WEPMIVP1001\RendimentolmpianiCH1
PCI 34,85 Mlim* S
Atttuale 54,20 % Attiuale  1.558 KcallKWh e 36470 37665
N - asFlow 98.527 34 Sm3m
526,29 Mw M2 Stazionario (Facaie)
ZROTI0EN 134548 2d NOTE2021 13:45:48 T amb 28,77 °C
Atteso 52,90 % Atteso 1.609 Kcal/kWh
: = S Bypass Stiati [eY)
Turbine Stato Potenza Lorda Rendimento By-pass Cons.spec. yp .
TG12 Stazionario 166,55 MW 35,081 % Chiusi 2.727.7 KeallWh AP MP BP AP MP BP Posizione Delta
TG13 Stazionario 165,73 MW 34,763 % Chiusi 2.752,6 McalMWh GVR12 o9 0OTE 202 137%  185%  0.23% TG12 62,0206A  0,030GA Sound Alarm @®
v Stazionario 201,85 MW 33913 % GVR13 001%  082% 2.29% 153% 085% 033% 1G13 63,46 DGA 0,00 DGA s
Condensatore v GVR Report
DP_H20_Cassal 555,03 mbar DP_H20_Cassa? 590,81 mbar Press Amm_AP_TV 95,604 bar Press Amm_MP_TV 19,595 bar Press Amm_BP_TV 3,042 bar Temp_RHC_GVR1 556,23 ¢ Temp_SHAP GVR1  55995°C Riepilogo pag.2
Bilancio
DT_H20,_Cassat 9.2398 ¢ DT_H20_Cassa? 9.2005 °¢ Temp_Amm_AP_TV 555.91°C Temp_Amm_MP_TV 548 85 °C Temp_Amm_BP_TV 298,03 °C Temp_RHC_GVR2 555,62 °C Temp_SHAP_GVR2 559,93 °C Pl Termo CH1
Temp_Camera_Ruota 513,11°C Portata_H20_Reintegro  7,9939 th
PressAcquaCircolazione 0.61879 bar PreszioneCondenszatore TV 51,79 mbar
TG LAVAGGIO TG
PortataAria_TG12 500,23 th PortatafAria TG13 491,26 th DepressAria_Ingreszo_Comp_TG12 4 5243 mmH20 DepressAra_Ingreszo_Comp TG13 51,709 mmH20 s THEIE;I\L]T\ s
Ore di funz.
PressAria_Uscita Comp : TG12 11,448 bar PressAria_Uscita_Compressore_TG13 11,495 bar PressioneFumi_IngressoGVR1 21,245 mbar PressioneFumi_IngrezsoGVR2 20,803 mbar Iavaggio TG12
Temp_Ingresso_Compressore_TG12 27 81°C Temp_Ingresso_Compressore_TG13 28339°C TempCaminoTG12 102,44 °C TempCaminoTG13 97,363 °C No Data h
Ore di funz.
TempMandata_TG12 368,04 °C TempMandata_TG2 372,56 °C lavaggio TG13
B . . 6076 h
Flitri Attemperament Rendiment
DT_Ati_RH_TG12 0,72241 DT_Att_ RH_TG13 0,044159 °c PotenzaAusiliari 8,2756 MW Rend Lordo 56,035 % -
DP_Filti_TG12 44 935 mmHz0 DP_Fittri_TG13 35,256 mmH20
DT_At_SH_TG12 60,883 °C DT_Att_ SH_TG13 63,811 °C Rend Netto 55176 %

[e LET) AV=VA
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PI VISION: Plant monitoring

CHIVASSO CH1 Pagina di dettaglio DT_H20_Cassa2 f." az2a Event Frames Generation

Stazionario Potenza TG12 Lorda Potenza TG13 Lorda Potenza TV Lorda — Scoﬁtamento .
100 15|qu 200 100 ’_'_5.'_]_‘ 200 100, M @ CoHADTHO (M) | " £ XY Plot-
M2 50 \250 50 \\25u m/ 250 12——%
o Lo o Lo o] L ) g - expected curve vs measured
95,138 MW 94,263 MW 171,28 MW tﬁ -
’ ¥ Expected and measured
Dato misurato [t T 4 et versus tl me
8,09 °C oo T\.egrae-sic\-ne
Dato atteso L v o P
11,59 °C ] e . Potenzasa2
Temperatura Fiume 0 20 40 60 80 100 120 140 160 180 200 220 240 Zéﬂ 23‘0
23,161 °c © il
N Acknowledgment Y
Scostamento (assolu10) l""! il - n CH1_A_DT_H20_Cassa? 08/02/2021 00:00:00 08/02/2021 00:00:00
339°C o [ ] ] A
Scostamento (percentuale) ’;';
41,354 %
s °C ¢ . orhane CH1_A_DT_H20_Cassa2 08212021 00:00:00 08/02/2021 00:00:00
Percentuale dati fuori soglia P ———
90,00 % ) L
Periodo di osservazione i
60,00 "in : I--'I C A D 20 Cassa? 08/02/2021 00:00:00 08.,/02/2021 00:0:0:00
F BHI.DT_O_CuzaZ_Sup
emamento 2021-08-02 13:5 CH1_A_DT_H20_Cassa2
9:00.000
o, L 1 i I T P CH1.0T_H20_Cassa2.Sup
D2/DB2021 13:47:52 1d D2/0872021 13:4T:52

Nome TAG:
CH1_1031A0:TINOOQ9X . PNT,CH1_1031A0:TINO019B.PNT

[e LET) AV=VA
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Real Case: Condenser pressure anomaly detection

The Condenser has been cleaned after
anomaly on Pressure of Cooling Water

10

Condenser

Afeter Cleaning Pressure improved (and

efficiency too!)

Dato misurato
97289 mbar
Dato atteso
0.00 mbar
Temperatura Fiume
23187 °Cc

Scostamento (assoluto)
0.00 mbar

Scostamento (percentuale)
0.000 %

Soglia
500 mbar

Percentuale dati fuori soglia
100.00 %

Periodo di osservazione
30.00 min

1
2082021 12:00:00 AM
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Items
. GH1_Press 06 O
. CHI1_Press_11 O
. GCH1_Press_10 .
. GCH1_Press_23 .
.. GH1_Press 25 O
Rawliata
0 mbar
Regressione
0 mbar
Event Name &

CH1.PressioneCondensator
e T Superamento 2021-09
-06i 15:54:00.000

CH1.PressioneCondensator
e T\ Superamento 2021-09
-08 21:47-00.000

CH1.PressioneCondensator
&_T\ Superamento 2021-09
07 14:29:00.000
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Asset Framework: Data Model and Analysis

File Search View Go Tools Help @D Database [ Query Date » (U & (3 Back H, Checkin %} « 2] Refresh

(@) Database [ QueryDate - (U @5 () Back H, Checkin %2 « |[#] Refresh Elements CC2_A_02Temp_Amm_AP_TV

Elements | E—— Z- @ cc2 General Child Elements  Atiributes  porte  Analyse * | *
&Elemeni File  Search View Go  Tools  Help
o

C]@ Database [% QueryDate ~ (O @& (&) Back H, Checkln 2 « |[#] Refresh |3 Mew Element - Search Elements
C

Elements CC2_A 02Ternp_Amm_AP_TV

CH-
al?” @ ccz General Child Elements Attributes  Ports  Analyses  Notification Rules  Version

[ CCZ2_A_01Press_Amm_AP_TV
Gl & CC2_A_DZTemp_Amm_AP_TV ] =
Pry

(1 CC2_A_03Portata_Amm_AP_TV @ = MName Backfilling
PZ 3 CC2_A_D4Portata_amm_MP_TV P Categories:
SE (J CC2_A_0SPress_Amm_MP_TV o A_CheckAlarm @ Fgones:
- SE ( CC2_A_O&Temp_Amm_MP_TV & H OnOff Checkdlarm ] Araiveic Tooe Expression Rollup
- [ E_I & CC2_A_07Portata_Amm_BP_TV / H Scostamento (V] S # Event Frame Generation

CC2_A_D8Temp_Camera_Ruota
(£}, Elemen g = - -~
[ CC2_A_09Press_Amm_BP_TV

[ CC2_A_10Temp_Amm_BP_TV
( CC2_A_11Portata_H20_Reintegro Generation Mode:  Explicit Tigger Event Frame Template:  Superamento
G CC2_A_ConsumaSpedifico

(@ CC2_A_CorrEcc_TG5 Add. v

G CC2_A_CorrEcc_TGG
i CC2_A_CorrEcc TV Mame Expression True for Output Attribute

: [ CC2_A_DP_Filtri_TGS
O Hem (3 CC2_A_DP_Filtri_TG&

CC2_A_DP_Filtro_Coal_TGS . . .
= Event F @ B e RawData (Taghvg('RawData’, timeStart,EventFrame("EndTime"))- "Regressione|Zero
{2 Library

e Unit of i ) Elements
2 Conta \— Event Frames RendimentoMedio| (TagAvg(* \WCC2\CC2_D SteadyStateData|Rend.Netto_tag', EventFrame("St M

1 Libra o . o Advanced Event Frame Settings...
3l speer - Entire Modeling in AF —
- All Calculations in AF with Analytics

Scostamento Modified:30/03/2022 16:07:33 OwnenGROUP rodolfo.rotti

Mame: Scostamento

Description:

Queeeeeae

B Oy O OO Oy O OO e O g OO O

fia_ Tambams Create a new notification rule for Scostamento

Scost (Taghve( ' 'Scostamento’, timeStart,EventFrame("EndTime™)}- @ ¥ TimeNS/T

€

PMedia (Taghvg('Regressione|Potenza’, EventFrame("StartTime")- 'Osservazione’

® Connected to the Pl Analysis Service.

AV=VA




Side results: energy balance

STATO RENDIMENTI
AL E o RendTG1 RendTG2 RendGVR1 RendGVR2 RendTV RendNettoTot
250,72 Mmw 38,70 % 38,53 % 72,00 % 81,77 % 39,60 % 56,60 %

67,30 Mmw

2>
.‘\0
<
&
fid
Qo
&

S
%ET= 2,7% Ky
FuelChimico ' %";;’,e,‘,“;f'“ g &f
657,52 MW : 3
Q . E <,$
o TG12 ISH_AP 221,66 MW
3,45 mw MW 37 57 MW PotenzaVapore
FuelTermico 661 ’84 H BP 26:91 MW S 261 '96
0,86 Mw 0 H MP__ 578 mw
n= 38,70 % %02 i C 2956 MW
PerditeFisse
2,00 MW 129%
PerditeGeneratore
2,48 mw
PerditeFisse
2,00 Mw 431,01 Mmw
PerditeGeneratore
2,48 Mw 0,00 MW
FuelTermico TG 1 3
14y 664,23 MW
Aria
3,42 mw
n= 38,53%
FuelChimico
659,66 Mw %Emr= 0,6%
66,04 Mmw
PerditeFisse
250,20 MW 100w
PerditeGeneratore
4,27 Mw

—
e —
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Side results Web reports

Production / Consumption on different states also transient also aggregated
List of different states allowing to identify failed start
List of events of higher residuals

Codice Stato  Stato En Assorbita En Prodotta TG12 En Prodotta TG13 En Prodotta TV Gas TG12 Gas TG13 En Prodotta UP
Lorda Lorda Lorda Lorda sm3 sm3 Netta
MWh MWh MWh MWh MWh

1100 Fermo 32.8 : . 14,180.3 10,564.6 19.05
1221 Awio: Fermo M1 2.9 1,192.8 74,674.5 166.73
1420 Stato: M1 7.6 3,963.6 350,758.5 1736.16
2111 Awio: Fermo M1 . 0.2 0.0 . 96.1 58.0 0.14
2222 Fermata: M2 Fermo 1862.8 1857.5 567,031.0 569,604.7 6020.75
2421 Awio: M1M?2 86.3 235.0 45,419.2 72,801.7 446.42
2422 Fermata: M2M1 . 6.0 85.9 3,882.1 23,839.0 149.30
4110 Stato: M1 3367.7 1.5 917,822.8 4,662.1 5030.97
4211 Awio: M1M2 445.1 92.8 123,403.8 54,087.7 783.03
4212 Fermata: M2M1 : 135.2 3.0 37,661.0 2,769.4 222.20
4410 Stato: M2 5055.1 5036.2 1,363,938.3 1,366,310.0 15358.20
4420 Stato: M2 4120.0 4146.3 1,129,953.4 1,139,227.0 12600.10

Tot Ore 117.54 15121.8 12693.1 4,208,544.5 3,669,357.2 42533.07

—
e —
13 ©2021 AVEVA Group plc and its subsidiaries. All rights reserved. [r—







Economical Goal & Benefit

Economical quantification of parameters’ residuals. Knowing how much loss (or additional gas
consumption) a residual generates help taking better decisions. It allows also to compare the
project cost with benefits obtained.

... and next step

Focusing on performance generated a set of question (e.g. how to compare different plants, which
is the impact of environment variables). The complexity requires the helps of neural networks to
be answered.

AV=VA



POWER GENERATION

£ad24d

Advance monitoring and analytics for combined cycle gas plants \..» LIFE COMPANY

o
o
o
o

Challenge Solution Benefits

* Providing state-of-the-art real- Deployed the latest AVEVA - Increased operational efficiency

time monitoring and analytics

Pl System technology:
capabilities for the entire fleet. y gy

» Use data to prevent faults

* Pl AF to organize and

« Chose a common set of « Significantly accelerated “Time to

parameters to compare the analyze data Value’ with AF analytics engine
plants - PI Vision with custom

* More than 5GW of flexible widget to show data clearly
power

L |
—
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Marco Panzerl
IT & OT Project Manager

* A2A
* marco.panzeri@aa.eu

Andrea Guerriero

Product Manager
* e-matica
* andrea.guerriero@e-matica.it

AV=VA



DZIEKUJE CI ,, TAPADH LEIBH KEA LEBOHA
NGIYABONGA w I-u sasenanaa MISAOTRA ANAO z

DANKIE TESEKKUR EDERIM é WHAKAWHETAI KOE = 2
TERIMAKASIH 55 GANKON TANK TAPADH LEAT o5
CNACMBO GRAZIE MATURNUWUN xeanasam MULTUMESC

PAKMET CI3l'E )2 << FAAFETAI
GO RAIBH MAITH AGAT 2 wisds GRAZIE lJS-u-’ < ESKERRIK ASKO

snaronapa GRACIAS 3 THANKYOU TE$§(;J§|E%ERIM

TUBJIATOAAPAM L | EYXAPISTQ GRATIAS TIBI S OBRIGADO

TAK DANKE = atic SALAMAT MAHALO IA ‘OE  TAKK SKALDU HA u: MERCI

RAHMAT MERCI GRAZZI pakkaptr 5”13\&'):'&'[,\*[’1'— ':[ DI OU MES|
HATURNUHUN PAXMAT CATA SIPAS JI WERE TERIMA KASIH DAKUEN

CAM GN BAN Z UA TSAUG RAU KOJ
WAZVIITA : TCTA?SFCOHAPAM

SZONOM

KO

LEMINDERIT

—
—
© 2021 AVEVA Group plc and its subsidiaries. All rights reserved . [r—



This presentation may include predictions, estimates, intentions, beliefs and other statements that
are or may be construed as being forward-looking. While these forward-looking statements
represent our current judgment on what the future holds, they are subject to risks and uncertainties
that could result in actual outcomes differing materially from those projeéted in these statements.
No statement contained herein constitutes a commitment by AVEVA to perform any particular action
or to deliver any particular produét or product features. Readers are cautioned not to place undue
reliance on these forward-looking statements, WhICh reflect our opinions only as of the date of this

! presentatlon

Th'e Company shall not be obliged to disclose any revision to these forward- -looking statements to
reflect events or circumstances occurring after the date on which they are made or to reflect the
occurrence of future events.

2021 AVEVA Group plc and its subsidiaries. All rights reserved.

AV=VA



@ linkedin.com/company/aveva
Q @avevagroup

ABOUT AVEVA

AVEVA, a global leader in industrial software, drives digital transformation for industrial organizations
managing complex operational processes. Through Performance Intelligence, AVEVA connects the
power of information and artificial intelligence (Al) with human insight, to enable faster and more
precise decision making, helping industries to boost operational delivery and sustainability. Our

. cloud-enabled data platform, combined with software that spans design, engineering and operations,
asset performance, monitoring and control solutions delivers proven business value and outcomes to
over 20,000 customers worldwide, supported by the largest industrial software ecosystem, including
5,500 partners and 5,700 certified developers.'AVEVA is headquartered in Cambridge, UK, with over
6,000 employees at 90 locations in more than 40 countries. For more details visit:

© 2021 AVEVA Group plc and its subsidiaries. All rights reserved.
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http://www.aveva.com/

