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Agenda

« Ansaldo Energia Company

« Diagnostic Monitoring Support (ADA / APEX)

* Integrated Plant Support center (IPS Center 24/7)
« Pl Infrastructure in Cloud

* Obtained Results and Business Impact

« Future plan and next step

« Summary and Conclusion
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Background
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Ansaldo Energia Group

Power Equipment

Gas & Steam Turbines and Generators

i |
Achieve a sustainable growth by RStk

Gas Turbine Power Plants

Ko«

providing a Flexible and
innovative portfolio of

Solutions to match global
energy demand

-
V
&, :

J/ - e E.g .

S

Power Equipment Services

Power Generation Original Service Provider
- . with One-stop shop solution
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Ansaldo Energiain the World

ANSALDO

Ansaldo Sviluppo
Energia
(Italy)

@ Company Headquarters

@ Controlled Companies and JVs Ansaldo Energia
Switzerland

(Switzerland)

@ Branches and Offices .
Ansaldo Gas Turbine 9 @

Technology
(China)

Shanghai Electric B %)
Gas Turbine v .
(China)

Ansaldo Energia ®

Russia
Ansaldo NES
(UK)
¥

(Russia)
: 9
Ansaldo Thomassen
(Netherland)
©
Ansaldo Nucleare
(Italy)
PSM
(USA)
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More than 160 Years of History

Global leading OEM of GT

S -\;-‘;;‘;;;n..;
. ANSA J ® and ST
""""""" e Acquisition of Alstom
Qowwent* ™™ advanced HDGT technology

 More than s 800 - and Assets Acquisition of
160 Years Of S e ... | Power System Manufacturing

. b= Incorporation of Joint : 2

: : Giovanni Ansaldo

H I StO I’y ) Ventures with Shanghai @ - @ & Co. established

‘Z . Electric Companyl
} :

° Lk W 100 years of
M ore th an = :: Steam Turbine 1923 First Power Plant
160 Years of @ manufacturing \ ’

&>
Know How guamuore
150t Gas Turbine 1962 First supercritical

manufactured 600 MW Power Plant

\\

osp™
concept launch

Ansaldo Energia

1991 established

* More th
ore than — E
10 Years of p

P I Data / AnsaldoEnergia 2005 1995
Total Technological o] First Combined Cycle Power Plant

ANSALDO Independence based on Ansaldo Energia GT
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Integrated Business Model for Power Generation Industry
FROM CONCEPT TO START-UP & FROM DESIGN TO TESTING

BEYOND

Product

- Innnvation
Readlness

Plant design

Environmental impact analysis
Equipment and BOP purchase Testing .

Project management |
Construction management " : :
Commissioning Manufacture

Long term service agreement
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Ansaldo Energia - Power Plant in world

Power

Total Power,
Type Plant s
Number MW 48 Combined Cycle Power Plants
16 Open Cycle Power Plants
» Thermal PP 41 13,500
» Open Cycle PP 16 6,600 0.
. » .o. s
» Combined Cycle
PP 48 22,900 . . % ..
Total 105 43,000 “

.
¢ L]

64 Power Plants
Total 29,500 MW

Africa: Algena (3); Egypt (2): Morocco (1); South Africa (2): Tunisia (2); Asia: India (1); Malaysia (1); Pakistan (1); Middle East: Lebanon (2); Oman (2);

LBJnI'gte_cl A{)abciqrirﬁtgs (2); Europe: France (1); Greece (2); italy (28); Spain (1); Turkey (1): United Kingdom (2); North America: USA (3); South America:
olivia (1); Chile (1)
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Ansaldo Energia - Gas Turbines in the world

Unit Tot.
Model Power Units Power Reliability
MW MW 232 in Combined Cycle
in Ope le
»  AE64.3A 78 | 37 2,500 >98% 8 OpenCyc
»  AE94.2 185 | 107 16,800 >98% o
»  AE94.2K 170 | 5 800 >98% -$~”.. ot
°
»  AE94.3A 310 | 74 20,720 >98% o b : 000 .
° CLEY °
» GT26 345 | 104 | 39,500 >98% » )"
@
Total | 327 | 80,320 o .

3 e

@ AEG4.3A; AES4.2; AE94.2A Fleet TOtal 80’320 MW

© GT26Fleet [*) > 15,000,000 Cumulated EOH
Africa: Algeria (23); Congo Rep (2): Egypt (10): Ghana (2); South Africa (8); Tunisia (3); Asia: Bangladesh (3); China (9): India (3); Japan (1); Pakistan (1):
Singapore (7); Thailand (9); Europe: Albania (1); Belgium (1); Finland (3); France (3); Germany (4); Greece (4). Hungary (1); Ireland (2); Italy (80); Netherlands
(5): Poland {2); Russia (17); Spain (18); Turkey (4); United Kingdom (2€); Middle East Iran (44): Iraq (4): Israel (2); Jordan (2); Lebanon (4); Oman (13); Syria
(#): United Arab Emirates (18). North America: USA (1); South America: Argentina (2); Bolivia (2); Chile (2); Oceania: Australia (2); New Zealand (1).
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Ansaldo Energia Maintenance Service

Mission is to support Customer Strategy by
providing a Flexible, Reliable & Multi-
Platform Portfolio of High Technology

Power Equipment Services

Operation Support
Remote Monitoring & Diagnostics

Power Generation Original Service Provider
- e with One-stop shop solution
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ADA™ - Advanced Diagnostic Analysis
Ansaldo platform for remote monitoring and diagnostic

(@ osi--.

Main features

* Independent system ADA™ System build on PI
e DCS Communication System infrastructure:
« Performance Analysis * Implemented about 10 years
. : . ago
) Vlbratlon_AnalyS|S _ « Different changes during the
« Combustion Analysis years:
« Generator Diagnostics = Technological
- Early warning/notification " Architectural
- Predictive Diagnostics " Product
= Features
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ADA™ System powered by Pl Infrastructure

ADA™ is completely built with OSlsoft products:

— Pl Plant server: data collection from plant asset normally by OPC
Interfaces

— Pl Central server: store all relevant data coming from local plant through
PltoPl interface

— Pl Asset Framework: used to model and define asset

— Pl Totalizer and PI Perf. Equation: used to aggregate data - :
— PIACE: used to calculate complex KPI jrsi=r -HI HHH“H i
— Pl ProcessBook: used to show display and data '
— PI DataLink: used for reporting

— Pl Notification: used to send automatic alert according critical or warning
condition

— Pl rtWebParts: show data in the Ansaldo Microsoft SharePoint portal
— Pl Coresight: used to show data in the browser
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ADA™ Services based on Pl System infrastructure

Remote Monitoring &

Operation Support

Diagnostics
Customer support (direct phone and mail) Troubleshooting
Daily check of machinery parameters Remote balancing
Periodic report GT controller tuning
Problem report Combustion tuning
Feedback for product development GT restart assistance
Maintenance optimization
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Remote monitoring and diagnhostic network

Services

Customer support (direct
phone, mail & ticketing)

Daily check of machinery Yl
parameters :

Periodic report

Remote monitoring references
Problem report (PR
port (PR) 18,500 MW under R&M contracts
50,000 tags real time downloaded
19 Customers, 13 Countries

Maintenance optimization
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Ansaldo ADA™ Architecture

AP B el

@ osisoft. EMEA USERS CONFERENCE -

BERLIN, GERMANY
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S o aeex - High Level Data AEN's specialists
Pred:ct_‘.fve | Eartywarming ANALYSIS Processing and AEN's RM&D team
analysis : | Analysis
“'l:- <1_'_1rPI.-\.CE
L' )
o P — AEN's
. e Data Ba R&D+Eng Dept.
ncrease ata Base -
- - AEN SIDE AEN's RM&D team
Productivi i
4 FOWER PLANT SIDE - Ocneration,
! | Share Piia ¥ Management
|  Information and Access Power p|ant
PiPlart N technician
AEN's RM&D team
l QPG ! I QPC I 1
Extract Diegrostic Front-End Dlsgrostic Pront-End Data Acquisition Power plant
more info oI S G Specific Tools for technicians {
Spacific TOOLS Spacific TOOLE R = 1
less data Processing and Analysis| AEN'S RM&D team
Raw%suaﬂmj F.K'."r%u.“- Qn'.'.IS:qnal-_\. MODBUS )
Drymiamic Signals Dynamic Signals |
Combustion snd DCs Combasstion ard oos
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Ansaldo ADA™ - Data and Analysis (lev. 1)

Data collected for each turbine asset:
* Vibration Monitoring

wadtyasp
»

« Combustion Monitoring s
- Control and Operation Parameters - .

 Pressures ) -

« Temperatures s == — == —_—

s Mo iy ——————

- Chemical Composition - TH e |

Analysis for each turbine asset:

* Vibration Analysis

« Combustion Analysis

» Integrated vibration & combustion Analysis
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Ansaldo ADA™ - P| System infrastructure (lev. 2)

v" OPC DA standard to share
information in diagnostic LAN

[ CORPORATE ] and forward to lev. 2
WAN
v

[ Interface for high level Data Processing (lev.3) ]

Process Automatic

Notification

Book Report
Each power plant has a local
Pl System that collects data
and forward them to Ansaldo

Central Pl System
il (lev. 2)

Pl to PI

= Energia main central Pl
System

v" MPLS to realize VPN

\ connection
[ DIAGNOSTIC LAN
/ v' Manage Large Database (Real
- Time, Historical)
POWER PLANT
Fieldbus LAN

v’ Extract Valuable Information

© Copyright 2016 Ansaldo Energia, SPA

@ OSlsofti. EMEA USERS CONFERENCE ° BERL'N GERMANY Ansaldo Energia s.p.a. reserves all rights on this document 18

that can not be reproduced in any part without its written consent



Ansaldo ADA™ - Gas Turbine Performance Analysis (lev. 3)

The GTPA system provides:

« Gas Turbine Performance Indicator

« Steam Turbine Performance Indicator

« Predictive Analysis

« Real Time Performance Indicators
(Efficiency, Power)

 Analysis for Diagnostic purpose or for
aging evaluation

* Integrated Vibration and Combustion
Analysis and Indicators

GTPA System (Gas Turbine Performance Analysis) is i _ T T |
built using Pl Asset Framework (AF), Pl ACE, PI '
ProcessBook, Pl DataLink, Pl Notifications
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Ansaldo APEX™ System (lev. 3) —— —

Ansaldo Predictive EXpert System (APEX™) - —
« Approach to predictive analysis e s e
* On-line monitoring of each asset (thermodynamic model)

« Pl System provide real-time data to expert System based on Neural
Networks

« Estimated vs Measured data
« Real time natification when behavior changes

mm Neural Network B

-_ i (N s | Modelling

Combustion
Analysis
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Ansaldo ADA™ - Automatic reports

i

Pt ~l g
SERVDOAS SITEAZA DRGNOITCA
DO 13838

Automatic Word report (about 25) are implemented with: = =

*  Microsoft SharePoint: to distribute and show reports S— “““~
«  Microsoft Reporting Services: to create report i Bl

 PI-OLEDB Provider: to get data from Pl System

Benefit with automatic report:
* Reduce time to prepare report

« Standardize the content

« Improve the technical content

nelle 529 ore di funzi

54
= = "
= 814
- - H T —
2 .
Er—) istril nel mese di maggi g4 . mr—
— — e s : T : <
. e o = e — ] it
VAR 410 T
- MVAR =70 8 MVAR <30 s Fu i ..
. 1F1lh (%) VAR =-30 8 MVAR <0
Bt = 1 D i i ] i L 31 TR A e e 8 S e ol il Bk 0 i, o~
| W epaasin b Plits mpeie 0 FE TS50 G rappen o digeilee ol pe gt le g dal o ey
I 1280 (4%) (enft amha 14 g almeray W e 1npd i Uers OV
» ~ 4 s
" 4
L LY
4 FRES SERERENEREE cssRRREERIIZERDRD TSROV =
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Pl System ... ADA... APEX... GTPA.... - Why all of this ?

For Predictive Maintenance in order to: i g, ok St
« Extract information on components  costs] s, siuation stuation _~Forced autage
Predictive si.{l?;%?(:n 1-10% 4-6% Planned downtime
health S50 o
. Predictive -2 wee 90-95% Availability
« Adapt maintenance program Time Based 55-90%
« Reduce maintenance task e
« Save cost
. _— Corrective T I
 Increase reliability c
* Increase availability
Safety Safety

N LTy 1 D
@ 1y ['}
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Challenge
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Ansaldo Energia extend its presence in the world |, £

Ansaldo Energia asset acquisition:

 Power System Manufacturing LLC (Jupiter Florida — US)
» Ansaldo Switzerland (Asset GT26 Gas Turbine)

Ansaldo Energia strategy:
« World wide IPS Center Genoa / Jupiter (support 24/7)
* |IPS Team integration:

— Two-level of support (front-end and engineering support)
— Team training (Italy / US)
« Share and normalize tool and know-how

© Copyright 2016 Ansaldo Energia, SPA 7
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IPS world wide center (Genoa / Jupiter)
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Ansaldo Energia assets

« Ansaldo Energia
— Genoa ltaly
— Dedicated on-site Pl System installed for each power plant
— 1 central Pl System (80.000 PI Tags)
— OPC and PI-to-PI Interfaces

* PSM - Power System Manufacturing LLC
— Jupiter — Florida — U.S.
— Dedicated on-site Pl System installed for each power plant
— 1 central HA PI System (50.000 PI Tags)
— OPC, PI-to-Pl and HTML Interfaces

 Ansaldo Switzerland (Asset GT26 Gas Turbines)
— Under Genoa monitoring
— Dedicated on-site Pl System installed for each power plant
— OPC and PI-to-PI Interfaces
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Solutions
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Ansaldo Energia & PSM Pl systems integration

The common infrastructure has to be ...
, Always Availabl

guncan Reliable

graphica c - ==
~ Dislocated = ’/

i
;> . Move Pl Infrastructure —,
Y o in the Cloud
“Sharable S
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IPS System Architecture ... before !!!

PSM Head Quarter — Jupiter Florida US Genoa Head Quarter — Italy

(AF SQL Server AF Server

Pl Server HA !' (AF SQL Server AF Server Pl Server\
e w
Q"o,”% .
NS = ~ ¢ ? %‘\'{-\ NS = ~
- U | 55 09 . .,-o‘_ub- b 3
= s ‘ . = -
Sl S s\ 9 I W SE SE N
\_ 2 '™ ' L\Q 2 J
L AN
“0 ;»é‘?i‘
Plto PI protoc% " v Pl to PI protocol
PSM PI Site 1 Ansaldo PI Site 1

av/
0

av/
0

VPN Concentrator

— w
/ VPN Concentrator

PSM PI Site 2 Ansaldo PI Site 1

S [al N ] = y
\\ =
= Shrink the ocean ! L
X (@

PSM PI Site (n) Ansaldo PI Site (n)

© Copyright 2016 Ansaldo Energia, SPA
@OSIsoft» EMEA USERS CONFERENCE < BERLIN, GERMANY

Ansaldo Energia s.p.a. reserves all rights on this document 29
that can not be reproduced in any part without its written consent



IPS System Architecture ... after !

PSM Diagnostic Center

New Secondary New Secondary

New Primary =~ New Primary ~ New Primary Pl Server AF SQL Server

Pl Server AF Server AF SQL Server
N @ 8

Pl AF StandAlone
(Notif.)

New Secondary

Pl MatLab Interf AF Server

(Analysis Service)

o n
PI Coresight s @
Stopped PI AF Notif.

Stopped

Pl Serve|

MPLS Connections

= = .
VPN Concentrator ol I ?‘ ‘\\ |8 o
— o s N 7//)
\ Y ; SNa S @ | e
PSM Data From P Sites Genoa Infrastructure— Italy Ansaldo Energia

DATA From PI Sites Genoa Diagnostic Center
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Results
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Obtained Results and Business Impact

« High scalability and flexibility of PI System permits to redefine world wide
architecture in a easy way.

« The cloud infrastructure guarantee a continuous service and availability
* Cloud migration was simple and easy (no loss of data or interruption)

» Different team work on same application and data to manage customer
request

« Facilitated know-how sharing and Customer will be supported 24/7

 US and Italy team are experienced users of OSIsoft tools so the
integration is more simple

» Reduction of Customer support response time

* Issue resolution improved by real-time data and fast historical data
access
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Next step
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Future plan and next step

* Move Ansaldo Energia Italy Pl Infrastructure in the Cloud
« Complete the integration between Italy and US team

« Complete the standardization and normalization of tool
and procedure

* Review AF modeling asset to integrate new sites
* Implement new AF Analysis and PI Notification alert
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Future Plan and Next Step

« Implement new Pl Coresight page

« Migrate Pl ProcessBook display for Microsoft SharePoint
and Pl Coresight

* Implement KPI to measure level of service and ROI
« Implement new automatic report for diagnostic
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Summary

COMPANY and GOAL

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

ANSALDO
Pl System infrastructure, team and knowledge as well.

v " ' |
RESULTS

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
center « Training of the teams (Italy / US) « High availability and reliability

* Two different team « Normalize tool « Facilitated know-how sharing

* Availability and reliability of the « Share knowledge
infrastructure
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Contact Information

Sandro Gollini
sandro.gollini@ansaldoenergia.com
Diagnostic System Engineer
Ansaldo Energia S.p.A

Giuseppe di Bartolo
giuseppe.dibartolo@tqgservice.com

Senior Consultant
TQService S.r.l.
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Questions

Please wait for the
microphone before asking
your questions

State your
name & company

Please remember to...

Complete the Online Survey
for this session

Download the Conference App for
@ == OSlsoft EMEA Users Conference 2016

2 Download on the
[ App Store

* View the latest agenda and create your own
P> Google Play

* Meet and connect with other attendees "~ r—

search OSISOFT in the app store

http://ddut.ch/osisoft
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ZEAbSHL|C} 16 16
Danke

Merci Gracias
Thank You
HDOheES

Asset Growing ... People & Data Growing .... O0 portunities Growing
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