
• PI Ready (by Design) Power Plant: the Plug & Play way

• Data Catalog: how to manage PI tags

• Data Availability Monitoring: Dashboard and Reporting

Enel Data Gathering Project

Presented By: Luca Franceschini – Alessandro Civiero – Alvise Rossi – Alberto Bottacin

AVEVA PI WORLD

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



Head of Plant Information Platforms Chapter

Luca Franceschini

• Enel Global Power Generation – Digital Hub

• luca.franceschini@enel.com

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

Plant Information Platforms

Alvise Rossi

• Enel Global Power Generation – Digital Hub

• alvise.rossi@enel.com

mailto:luca.franceschini@enel.com
mailto:alvise.rossi@enel.com


Plant Information Platforms

Alessandro Civiero

• Enel Global Power Generation – Digital Hub

• alessandro.civiero@enel.com

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

Plant Information Platforms

Alberto Bottacin

• Enel Global Power Generation – Digital Hub

• alberto.bottacin@enel.com

mailto:Alessandro.civiero@enel.com
mailto:alberto.bottacin@enel.com


Global Digital Solution in the Global Power Generation

Who we are

DIGITAL HUB: Plant Information Platforms
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Enel’s leadership in the new energy world
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1. By number of users. Publicly owned operators not included
2. Includes managed capacity
3. Power and gas customers
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Renewables super major ...
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A New Development Model To Move Towards a Platform Company

Platformization
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Operational Data



Plant Data Gathering

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

PI represents main Enel worldwide Platform for data collection process 
directly from the plant, providing a structured BD to guarantee a high level 

of availability and quality of the data gathered
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S U P P O R T E D  P E R I M E T E R M A I N  A C T I V I T I E S

Data as key driver for advanced Analysis & Monitoring… 



PI Ready (by Design) Power Plant
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PI Ready (by Design) Power Plant

Challenge

• Huge increase of new Power Plants 
due to the long-term expansion 
plans of the company (average of 
additional 10GW per year until 
2030)

• PI System Implementation during 
the construction phase of a new 
Power Plant 

• Standard pre-defined architecture 
that can be replicated in each new 
plant with little effort

• All the local and global O&M 
processes are immediately 
applicable

• Real time and historical process 
data are immediately available and 
reliable

Solution Benefits

POWER GENERATION
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Our Goals

Architecture
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Making new plants Plug & Play 
regarding PI Data Gathering
infrastructure and Data Modeling
(Enel naming convention)

Enel Data Model must be 
implemented at plant SCADA 
level by the supplier

Key Point 2

PI Data Gathering 
infrastructure must be made 
in the construction phase 
and ready asap

Key Point 1

PI data gathering 
infrastructure and Data 
Model must be checked in 
the commissioning phase 
and ready to use

Key Point 1+2



Steps to achieve «PI-Ready By Design» goal

New process definition
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Definition of a new process with different Enel department

✓ New technical specification for PI integration
• Hardware / software requirements
• Standard architecture definition
• Detailed installation and configuration steps 

✓ PI components test procedure to be used during FAT to 
guarantee PI readiness at SCADA SAT

✓ EDM application on SCADA to have PI tags ready to be used 
immediately after their configuration for global processes



Partanna Wind Power Plant experience

Plug & Play PI connection for the new power plants
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Activities done (together the supplier and E&C):
• Firewall configuration
• PI SW (connector suit) installation and configuration

It used PI concentrator (archive and AF servers) dedicated to hub Europe (locate 
in AWS Frankfurt)

• Data acquisition activation

Characteristics:
Six 2,4 MW wind turbines, for a total power of 14,4 MW. 

SCADA supplier SDI automation
5075 tags among Electrical substation and wind turbines

Virtual machine available for PI SW suite installation
Protocol used: OPC UA

PARTANNA



Automatic Database and AF configuration

AF structure for Partanna Power Plant
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RESULTS:
• The DB configuration (tagname, descriptor, eng unit …) has been done completely automatically 
• The AF hierarchy has been done completely automatically
The naming convention and the hierarchy are inherited directly from the SCADA server through OPC UA connection

The Data acquisition of the information and the archiving in the PI server 
started automatically without any manual action after the PI connector 
configuration and activation

PI Database PI Asset Framework



Automatic Data Catalog
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The Automatic PI Data Catalog

Challenge

• Be able to quickly identify the PI 
tags associated with a specific 
power plant within heterogeneous 
PI databases

• Have statistics about the amount of 
power plants integrated in PI

• Implement a custom tool that 
allows to insert and read structured 
metadata about PI tags in a central 
database

• Design the tool basing upon user 
habits, so that they can start using 
it in no time

• Every user can quickly identify the 
data they are looking for, without 
the need to spend time on research 
or on communication

• The catalog also allows to have a 
solid view of the power plants 
connected to PI at the global level

Solution Benefits

POWER GENERATION
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Heterogeneity of Plant Data

• ENEL has been using PI systems for almost 20 years

• Until some years ago, the management of the systems was fully delegated to local teams, each of which 
had:

• Its own naming conventions for the tags, where a naming convention was applied

• Significant differences in the nature of data coming from different sources

• Its own data selection strategy

• In years, PI Data Archive databases grew large without common standards for identifying one plant’s 
data

• As more and more applications used by Enel rely on PI Data – and they are often meant to cover the 
global fleet – a need for a central repository that maps the data related to each plant emerged. We 
called it the PI data catalog
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Possible already-existing solutions for building a data catalog
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• Modeling all the available tags with AF • Leverage on the already-deployed Enel Data Model

PROS

Best integration with Data Archive

Best usability for third party applications

PROS

No additional development needed

Tagnames become intrinsically clear

CONS

Time consuming (millions of tags)

Hard to model all the tags for each plant

CONS

Renaming tags is tricky for some sources

Only most relevant tags usually mapped

A quicker and more universal method was needed!



The most used search criteria: 
the tag prefix
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Adapting to user experience

The most common way currently used 
for identifying all the PI tags of a 
certain plant is their prefix.

Prefixes are marked by the data 
source, by the connector or in the tag 
configuration, in any case they are an 
easy way to group PI tags associated 
with a certain plant.

The Data Catalog was designed while 
thinking about tag prefixes, but it can 
seamlessly be used for tracking any 
search criterion accepted by PI tools.



How search criteria are…

The Data Catalog ingredients
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• …tracked: Powershell + OSISoft 
.NET libraries

• Code written in Powershell – nothing 
to be installed on clients, easy 
interaction with the SQL Server DB

• AF User Interface library for tag search 
and selection: familiar to PI users

• AFSDK library for computing tag 
statistics

• …stored: Microsoft SQL Server

• Pre-loaded registry of all the ENEL 
plants to ensure data integrity when 
tracking PI tags related to a plant

• Easy management of logical access 
through corporate Active Directory, 
both from the tracking script and from 
the PowerBI dashboards

• …shown: PowerBI

• Built-in features to navigate the 
search criteria database

• Possibility to provide users with web-
based access (TBD)



Data Availability Monitoring:
Dashboard and Reporting
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Data Availability Monitoring: Dashboard & Reporting

Challenge

• Difficult understanding & 
visualizing the possible faults in the 
PI data collection from the data 
sources

• High variety of tags per technology 
(Solar/Wind/Hydro/Thermo)

• Design an AF database to check if a 
list of core tags are updated and are 
reporting good quality values

• Global real-time data availability 

• Historical statistics available to look 
for possible improvements over 
time 

Solution Benefits

POWER GENERATION
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Data Availability Monitoring: Reporting
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Monitor the data-acquisition chain starting from the single generation unit (Solar or Wind plants) or the 
single data source (Hydro or Thermo plants) to the PI infrastructure. Key tags to monitor for:

Active Power
Wind Speed

Active Power
Total Energy
Irradiance reference
PV module temperature reference

Wind Technology

Solar Technology

Up to 8 core tags selected by O&M for 
each data source 

Up to 8 core tags selected by O&M for 
each data source 

Hydro Technology

Thermo Technology



Communication check between GU and PI concentrator

Logic Implemented
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Verification of a subset of electrical tags:
Are these tag-values updated in the last 30 minutes?

YES
Communication works fine

Field Data Source PI Infrastructure
(concentrator)

NO → Some Core Tags in fault
Field - Data Source 

communication fault

NO → ALL Core Tags in fault 
Data Source – PI 

communication fault



Solar Technology Case

Data Availability Monitoring
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For solar technology plants, we perform the identification and analysis of the Plant Production 
Phase through pyranometers to avoid data availability check during “no production” phase.

Production phase tag

Pyranometers tag



Daily Overview Report – Country Overview Report

Dashboard & Reporting
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• Map with each plant reference
• Possibility to check trends of the data availability KPI
• WIND and SOLAR → Navigation through the displays to reach every generation unit information.
• TGX and HYDRO → Navigation through the displays to reach every data source information

PI Vision based
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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 projected in these statements. 
No statement contained herein constitutes a commitment by AVEVA to perform any particular action 
or to deliver any particular product 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 
presentation.  

The 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.
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linkedin.com/company/aveva 

@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 (AI) 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: www.aveva.com
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