)

Global Remote Monitoring System
for Ansaldo Energia Generation Fleet

- Integrated Plant Support (IPS) and Pl System -

Sandro Gollini — Ansaldo Energia
Michela Carmeli — e-matica
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Ansaldo Energia — Company Overview

Power Equipment

Our Mission

Gas & Steam Turbmes and Generators Achieve a sustainable growth by
Sehresin ARG T S providing a Flexible and

innovative portfolio of Solutions to
match global energy demand

Gas Turbine Power Plants

> ’“..’ o ,:
Power Equipment Services

Power Generation Original Service Provider
with One-stop shop solution

N
/
(]
&

=N
’lv@v
(

Nuclear

Plants & Decommissioning

OSlsoft.
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Ansaldo Energia Faclilities

&

Ansaldo Thomassen Gulf Ansaldo Nuclear

Abu Dhabi (UAE) Wolverhapton (UK)

Manufacturing, assembly and test of
electromechanical equipment for
nuclear industry

Operational space:

- Wolverhampton: 8,200 sqgm

- Beckermet: 1,320 sgm

Full capabilities for hot gas path parts
repairs of gas turbines

Operational space:
3,200 sgqm

Ansaldo Thomassen j =¥ : . o ? Ansado Energia
s : Switzerland

Rheden (Netherlands) oy ;(« ; . e ks 1 Birr (Switzerland)
' Testing area for new gas
turbine and components

Re%air shop on heavy
duty gas turbine based
on GE technology.

| Operational space:
Operational space: 30,000 sgqm

® 5200sgm

PSM 1 Ansaldo Gas
Turbine Technology
Jupiter (Florida, USA) Shanghai (China)

Full service provider to gas £
turbine equipped power plants

Manufacturing of hot gas
path parts and repairing

Operational space:
10,000 sgm

Operational space:
9,200 sqm

Ansaldo Energia
Complete manufacturing and service
capabilities of gas turbines, steam turbines
and generators.

OSisoit. Operational space: 219,000 sqm

PI World BARCELONA 2018 Ansaldo Energia s.p.a. reserves all rights on this document that can not be
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More than 160 Years Background

* 165 Years of
History

* 165 Years of
Know How

* More than
12 Years of
Pl Data

OSlsoft.

@0 ,‘\a\\ D\‘

\R\\S“‘N‘ o

CCANICO
srapunen™® s
.

Qonven? e

oo ANSALDO &.C
Cantierl Acsonutich

“7 AnsaldoEnergia

-G

PI WOI’|d BARCELONA 2018

Global leading OEM of GT
and ST

Acquisition of Alstom advanced

HDGT technology and of Power
System Manufacturlng

Incorporation of Joint
Ventures with Shanghai
Electric Company

Giovanni Ansaldo
& Co. established

100 years of /
{1928 First Power Plant

Steam Turbine
manufacturing

First supercritical

150t T i
50" Gas Turbine 1962 600 MW Power Plant

manufactured

Ansaldo Energia

concept launch established

005 pupuu 1995

First Combined Cycle Power Plant
based on Ansaldo Energia GT

Total Technological
Independence

Ansaldo Energia s.p.a. reserves all rights on this document that can not be #PIWorld ©2018 OSlsoft, LLC
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AEN Group References

48 Combined Cycle Power Plants 250 in Combined Cycle 223 GTs under LTA
16 Open Cycle Power Plants 95 in Open Cycle 60 GTs as Selected Service Provider
2 L4
o %o
o
T
o
o* L] o
<.’ VR, e e Y
- 9 %’
e
. .
CC and OC Power @ a ” .
Plant References e
o
| t .
GT Service References @ o

Gas Turbines References @

OSlsoft.
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More than a Traditional Service Provider

GT & Shaftline

Flexible Service Service Capabilities
_agContracts ) gW&Rl‘
Ll | - ..7 ‘- : ‘ . z / .‘ ,

e ALLROBR Y
=, CUSTOMER VALUE‘

OSlsoft.
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Integrated Plant Support (IPS)

Overview
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How Global Monitoring System evolves in IPS

Mission is to support Customer Strategy by
providing a service able to achieve highest
reliability and highest availability at optimum
performance

Power Equipment Services

Integrated Plant Support

Power Generation Original Service Provider
e . with One-stop shop solution

DIAGNOSTIC CENTRE

The IPS offers:

* 24/7 Front End Customer T4
Support allowing you to contackg
the Center at any time through g
direct phone and email contacts

* An Extended Engineering team
that works to give you the full
support of our discipline experts
community.

OSlsoft.
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IPS Center

OSlsoft.
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IPS Center

Ansaldo Energia monitored fleet — Range of services

RM&D network 24/7 Front End
Customer Supporting over
130 GTs /42 STs / 116 GENs

! QSisoft,

: PI WOI’|d BARCELONA 2018

PsMm

Ansaldo Energia Group

24/7 Front End Cust. Supp.

Extended Engineering Extended Engineering
GT 71 FA GT Frame 6B
GT M 501 GT Frame 9E
6150 MW 750 MW
16 Customers 4 Customers
4 Countries 4 Countries

Ansaldo Energia s.p.a. reserves all rights on this document that can not be
reproduced in any part without its written consent

Ansaldo Energia Genoa
Ansaldo Energia Switzerland

PSM

Ansaldo Thomassen

ANSALDO

24/7 Front End Cust. Supp.

Extended Engineering Extended Engineering
GT 26 GT V/IAE
GT 36 ST-GEN-BOP
9000 MW 21800 MW
11 Customers 20 Customer
9 Countries 12 Countries

#PIWorld  ©2018 OSisoft, LLC



IPS Center - Workflow

SRES
i ‘*'I iw' f Close ticket

Front End Customer Support [~ 1. 22 _ _ _ 1

ETIENN SS—

: 10 1 10_ ‘i
““‘!' -
—

1+ Answering
1« Ticketing

I+ Preliminary analysis
'+ Address item
1
|

=

59 31 82
.+ Follow up

27T 10 24

34

Technology Owner -

I I
] I
' V-AE !
! ST-GEN -BOP !
1 I
] ]
- GT 26-36 E :
] ]
] ]
I I
1 I
I I

[}

0%

Monitoring & Extended GE 7FA (EA), SW (MHI) 501F
Diagnostic Engineering .
Support |
Frame 6 B-9(7)E !
OSlsoft. ;. .............................. -.
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Back to the past - Berlin 2016,

First step to IPS platform
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Integrated Plant Support

Power Plants

Quick review of Targets & Results 2016

Ansaldo Energia, leader in Engineering Procurement
Construction, Power Equipment and Services, Nuclear Plant with
160 Years of experience and know how.

The growing of Ansaldo Energia required to integrate different Pl ANSALDO N omgnonc

System infrastructures, teams and knowledge as well. Engineering
Support

e |
RESULTS

Answering
Ticketing
Preliminary analysis
Address item
Follow up

Close ticket

FRONT END
CUSTOMER
SUPPORT

To get a common diagnostic Move Pl System Consolidated infrastructure
monitoring center (IPS) infrastructure in the to provide 24/7 integrated
operating 24/7 } Ansaldo Energia cloud ’ support service
» Genoa and Jupiter diagnostic * Pl System installation on cloud « High scalability and flexibility
centers + Training of the teams (ltaly / US) « High availability and reliability
» Two different teams . ili . i
* Normalize the OSI architecture el LSRR
 Availability and reliability of the
infrastructure * Share knowledge
OSlsoft.
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October 2016 = Next steps along the way of the IPS Portal

« Complete the integration between Italy and US team

« Complete the standardization and normalization of tools and procedures
* Review AF modeling asset to integrate new sites

* Implement new AF Analysis and PI Notification alerts

* Implement new PI Vision pages

« Migrate Pl ProcessBook display to Pl Vision

« Implement KPI to measure level of service and ROI

« Scouting phase for 3D asset modeling in PI1 Vision

— |
(e}
i
|
H
£

L

OSlsoft.
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IPS &
Pl Vision “for the future”
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OSlsoft Infrastructure
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& Dedisa ] L] @ Hot Ar/Gas Temperature 1 37,62131 °C =| L
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GT_Combustion overview

General | Child Elements | Attrioutes | Ports | Analyses | Nobfication Rules | version

eQes

CEC (M1 Congo)

T S Notifications

Global Default Emas Inherited

Referenced Element Properties

Dosign |HTML Preview  Plain Text Preview ARG P NN NOVA
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9 GT_AES4IA " 01 Exh Temp
% GT_Combustion overview 01 Exh Temp|Reflag
o rator overview . 01 Exh Temp Silo
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@ *7-sotations RES 24.C.COPath | (| RES 24C COIT.

Name:Value At Start Time | - | RES_24.C_COValue At Start Time 3 02 Bxh Temp SilolRefTag

. Vibraton overview RES 24.C.COUOM , 03 ExhTemp
- 8 voghers
- 8 Eopower 036 TampRefag
4 @ EPProduzione ‘Constant Value 03 Exh Temp Silo
4 @ ten Predictive system --> Alarm for deviation on combustion parameters 03 Exh Temp SilofRefTag
“- .e,f:';qnc b 04 Exh Temp
’;“{kfoﬂ l‘mlul - 04 Exh TemplRafTag
J Elements Vaientntt 5 04 Exh Temp Silo
-~ Event Frames P P
1. Library Lotus Notes references:
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Unit of Measure
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92 Management

GT_Combustion overview Modifiec:04/06/
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OSlsoft Architecture

Pl Server  Application Server - Web Server

OSlsoft.
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Pl Vision Portal for IPS - Overvew

TreeView

> O pvision Pages

ANSALDO
ENERGIA

GT GT ST
[MW] MW]  [MW]

Gr1 221 Gr1 . Gr1 | * Gr1 191
Gr2 186 95 Gr2 * - . Gr2 Gr2 192
Gr3 204 80 Gr1 Grl | * Gr1 eh
Grl |® 193 98| Gr2 o G2

o w T men
d Gr2 - Gr2

Gr2 218 83 Gr3
Gr3 145 36 ort - ' Gr4 Gr1
r Gr2

Gr1 186 64 . Gr2

G2 ® 172 58 G2 0 Gri | 1200

= F12.20d
Gr1|® 156 64 |Gr3 * 0 Gr2

Gr2 179 77 Gr1 239 . Gr3 | * HaAteon
Gr1 | * 0 0 Gr2 151 Gr4 L 11.600

Gr1 | * 11.400
Gr1 |@ 213 227| L&3 0 Gr1 e

Gr2 213 Gr1 & 352 . Gr2 = ﬁ?zum 052436 : ‘ 92018 162436
Total monitored Active Power 11. 797 MW

*  Running ® Turning Gear * Stopped ® Single Shaft

&‘ OSlsoft
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Pl Vision Portal for IPS — Gas Turbine Production

ANSALDO : '
GT26 Combustion overview

TreeView
S

\'
|
)

08002018 230000

TimeSlider

Lotus Notes Table
Notfcation Name  Comment Subject
(tem)
GT start faul - no S
D3000 TG COMB
Waming Link

0062013 10:1802 12062013 10:1502
[1a

Acc jon  Didgnostc system
ANALYSIS

120052018 10:152

{g“ 0Slsoft
PIWorld sarceLona 2018

Active power GT 287 MW
RPM 3.000 pm
VIGV -28°

101002018 23:00:00

ANSALDO
ENERGIA

2858

GT26 Combustion overview

T 0 MW
V233 pm

2982
2972

2068 305 4 29712977

Ansaldo Energia s.p.a. reserves all rights on this document that can not be
reproduced in any part without its written consent

Monitoring

3385°C
3595°C
3672,

SEV

. M10%c
@525c

3369 0

Metmeton Fesmack

#PIWorld
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Pl Vision Portal for IPS — Generator Production Monitorino
O lr?:ll\l.ision @ New Display | [72;'0 | Aensoootare | @
D GT_Generator mimic *  Asset: | GT_Generator overview+ v}

*8 [ANSALDO .
ENERGIA GT Generator overview

«+ AdHoc Display  [§f] m|v|

Excitation Current 1.114,5A
Excitation Voltage 263,01V
Slip ring Temperature 48°c

ﬂﬂ\ f TreeView 1135c Active power (average) GT 248 mw

RPM 2.999 ipm
Reactive power GT 9 MVAR Stator Temperatures

Stator

Tems 01
Stalos Stalor

Temp. 32 _ e A0 Temp. 02

Ay > Stator
985 = + ~ : Temp 14
6 994c

11299 °c

Stator
1 98 °C Temp 10 |

7 98°c
Alr/Gas 11 33 °C 12 98 °C
Gas 13 74°c

Temp 04

Stator P Stator
Temp 09 i Temp, 05

Stator Stator
Temp. 08 e Temp 08
Temo. 07

T\r;méirde:
S

Lotus Notes Table
Notficaion Name  Commient Subject (item)

Noatication Flag Notification Feedback
Resacted

EPTABLE

D42 Hummng
¢reasing dunng power
upicad

902018 16:14.37
212018 16:08-19
12/09/2018 15:41:50 19/09/2018 15:41:51

BARCELONA 2018
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Pl Vision Portal for IPS — Gas Turbine Production Monitoring

ANSALDO
ENERGIA

- TreeView
v B AeN

> A Customerl

> {A Customer2
> 42 Customer3
v A Customerd
> B sitex
v [ site2
v @ Groupl

¥ ¥ GT_AE943A

I0) GT_Combustion overview

(] GT_Generator overview

& 6T_GTPA-APEX

(] GT_Vibration overview

Zg‘ 0Slsoit
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Compressor Bearing: Bode Diagram

Items

140616
06:15:10

1510618
06:20:12

19/0615
04:52:57
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12007THE
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2000718
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Pl Vision Portal for IPS — Steam Turbine Production Monitoring

ANSAILS ST Overview: Expansion - Steam Temperatures and Pressures

Inlet Temperatures and Pressures

TreeView Active power (average) ST 229 Mw
> B AEN RPM 3000 rpm
| Reactive power ST 13 MVAR

10083048 100758 m 1252018 10:07:55

Absolute Expansion )
Discharge Temperature and Pressure LP

! |
10205 10:0759 1200602015 1007:59 o e

Lotus Notes Table Differential Expansion
Wamning Link ttem Status Motification Name Cornv{i:r:ﬂﬁuh]en{ Comment

02015 100755

Monitoring
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Pl Vision Portal for IPS — Integration with CRM Ticketing Platform (L. Notes)

Category No Title

Item Link

TS-2018-0004 TEST Link

EW - . WYaming Link

TASCH 1.
2018-0019 5T Trip
whia c/o Power o
pumps from 2 -> 1

EW PG.2018-0195

Waming Link

Wamiog Link

Comment

Notfication
Feedback

Free Comment Notfication Flag Trigger Tume

Aztve -
MiSENg Keyword for

missing keyword for  EWGT EXHAUST 15:03/2018

EWGT EXHAUST TEMPmissing Actve Trreshold moddfied 220101

TEMP keyword for ENGT el
EXHAUST TEMP
c .

Active PGT - Decrease D.1.3. Fogaing Clac Actve Suspended 15:1}“0:8

Acsve 221322
1503/2018

TPA St 1.1 Soiv T nodi -
GTPA Stuek S olved Threshoid modified 220022

« Lotus Note integration in PI
Vision pages

« List of open tickets related to the
specific product

« Immediate correlation between
tickets and PI Vision
Trend/Mimics

: PI WOI’|d BARCELONA 2018

Filter:

EW

ThAE

Ansaldo Energia s.p.a. reserves all rights on this document that can not be

reproduced in any part without its written consent

Start Time:  01/03/2018 10:22:29

End Time:  30/05/2018 10:22:29

=MOME= v

<NONE>

GTPA Stuck
PGT - Decrease
missing keyword for EWGT EXHAUST TEMP
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Pl Vision Portal for IPS — Early Waring Alarm

T — \
urbine Anal\syses D3000 TG Vibr Alarm Shilanciamente Amp
Analysis_2018-06-22 07:49:55.000

template: APEX TG Vibr Amp
start: 22/06/2018 07:49:55
end: 22/06/2018 09:01:23

Relative Vibration

A L L 60 . L L
22/06/2018 07:39:55 22/06/2018 09:11:23

i " " " . " i . n
22/06/2018 07-39:55 1h 31m 22/06/2018 09:11:23

- 1h3m P 22/06/2018 09:11:23
Absolute Vibration

Visual integration between Notification/Time
Event and PI Vision Trend

Automatic and fast zoom to the issue time
window

| = —= Complete set of information related to the
_____ = - i notification event

7 oslsoft
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Results
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ANSALDO ENERGIA /

IPS — Diagnostic Common Platform

Implementation of a single platform (P
System) for all the assets, with the sam
user’s experience.

Different data sources, different legacy

systems, different visualization platforms.

Complex data sharing and accessibility.

Facilitate data analyses with dedicated
tools not available on PI Vision
nowadays off-the-shelf.

Different approach of Cyber security.

OSlsoft

PIWorld sarceLona 2018

Internal brainstorm with IPS team for
finalizing requirements and needs

New approach using AF templates to
standardize data organization and
visualizations.

New custom widgets for improving
visualization and analysis capabilities
(P1 Vision Extensibility)

Review of architecture for reinforcing
security, using a common and accurate
PI profiling.

Ansaldo Energia s.p.a. reserves all rights on this document that can not be
reproduced in any part without its written consent
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7

1 unique platform for several
different technologies, 300
machines under monitoring 18
different asset models for an easy
and quick maintenance and
development).

» Centralization approach for a strong
global team working

» Possibility to manage all diagnostic
and tickets using a single platform.

» Easy platform to maintain

#PIWorld  ©2018 OSisoft, LLC 29
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Special Thanks!

We would like to stress and express our gratitude to all people who took part in this
project.

The IPS Team:
Biondo M., Bittarello R., Pelosi M., Sacco F., Milingi O., Verardo C., Panciera F., Francia L.,
Carpano A., Bevilacqua M.

The responsible for developments and upgrades:
Stanchi P.

The entire AEN IT Department

e-matica Team: Ottonelli G., di Bartolo G., Interlenghi F., Cilione P.

0OSlsoft.
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Contact information

2.8 - §

« Sandro Gollini
Technical Leader
Ansaldo Energia
sandro.gollini@ansaldoenergia.com

* Michela Carmeli
Product Specialist
e-matica
michela.carmeli@e-matica.it
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Questions?

Please walt for

the microphone & &

State your
name & company
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Please rate this session
In the mobile app!

Search —
“OSlsoft” in

your app store &
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PIWorld
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