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About TotalEnergies
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Now a Multi Energy Company

OIL & GAS



Data Management
for an optimal use of the PI System 

Challenge

• Context: PI DA on site with local 
governance over the last 20 years 
including many specific use cases 
developed within PI Processbook and 
Excel sheets.

• How to share this local knowledge?
• How to democratize the data?
• How to digitalize our assets and add 

value to this data?
• Without forgetting Scalability!

• Put in place a strong Data Management 
(and central governance) in adequacy 
with the AVEVA PI System products (PI 
AF and PI Vision).

• Creation of a robust Data 
Contextualization platform allowing 
data sharing, deployment and 
maintenance

• Break business silos
• Reusability (new use cases are easily 

integrated) → increase efficiency
• Automatic and fast deployment → gain 

in term of time, reduce human errors 
and maintenance operations

• The governance and platform in place 
help us to put more and more focus on 
use cases and value addition to our data

Solution Benefits

OIL & GAS
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Our maturity around data…

Global Context
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OIL & GAS

Few years back (Before starting the project):

• One PI Data Archive running on each site
• Efficient data collection

• However
• Local data management
• Many specific use-cases developed within PI 

ProcessBook and Excel sheets
• Limited capitalization and sharing

Challenges:

• How to share, democratize, add value to our data?

Digitalization

Data Enhancement

Data Analytics

Data 
Contextualization

Data Structuration

Data Collection
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TotalEnergies Data Digitalization
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Our global vision…

OIL & GAS

Create Digital Twins

of our process
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Creation of generic templates available for all sites 
(worldwide)

Considering:

Site-specificities such as UOM, languages, 
historic tag naming convention, coefficients…

Equipment-specificities (availability of 
instrumentations)



TotalEnergies Data Digitalization
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With known objectives…

OIL & GAS

Break Business silos

Only one template per equipment including all generic 
data to share a single source of truth to different 
business teams

Help Maintenance

Creation of generic templates and displays easy to 
deploy for all users, easy to maintain with a minimum 
of modifications

Fast deployment (Scalability)

Start small, but think big
Distributed AF architecture (central and local servers)
One PI Vision server to start (but this will change)
Minimize deployment costs for all sites

Guidelines for users / developers

Standards, Best practices



To achieve our goal
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We cannot have this ambition without…

OIL & GAS

A well-defined

Data Management

(it is mandatory!)

Data management is the creation and 
implementation of architectures, policies, and 
procedures that manage the full data lifecycle 
needs of an organization. Having these policies and 
procedures in place is critical to analyze complex, big 
data. When data is treated as an important 
company asset, it needs to be managed as such. 

Ref: https://www.tableau.com/learn/articles/data-management-vs-data-governance#:~:text=In%20the%20simplest%20terms%2C%20data,that%20data%20for%20decision%2Dmaking.

Common elements of data management:
• Data preparation, Data pipelines, Data 

extract, transform, load
• Data catalogs
• Data governance
• Data architecture
• Data security



Data Management
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We started with…

OIL & GAS

Data Governance
Checklists (control developments, quality check)

Request Forms (formalization  developments)

Wikis (explain how to do a specific feature in AF, PI Vision)

Best Practices (AF & PI Vision) 
We wrote



Data Governance
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During this phase

OIL & GAS

We have thought

about

Global AF Hierarchy:
• Central vs Site-specific
• UoM Database

Elements Structure
• Meets industrial and automation standards 

requirements (ANSI/ISA-95 and 88)

Replication mechanism

AF Security

Naming and Structure conventions for:
• AF objects
• PI Vision displays



Then we put our vision in place…

Data Management - How did we proceed

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

OIL & GAS

Site AF Server

Central AF Server

Master

Library

Site AF Server

Site-specific

Database

including Master

Site AF Server
Site AF Server

Site-specific

Database

including Master

Replication

Master Library:

• Main repository of standard AF objects built at 
TotalEnergies

• Managed and stored in central system. Cannot be 
modified by site

• Automatic replication once a day

• All additions / editions / removals are performed using a 
custom validation tool

UoM

UoM UoM



Then we put our vision in place…

Data Management - How did we proceed
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OIL & GAS

AF Library rules:

• AF Objects (e.g., template, table, enumeration…) follow a 
naming convention

• Site can manage its own AF objects (ex: 01_SITE_DGS Template1)

• Full control of site objects = Autonomy

• Can be derived from a Master object (to add the site 
specific only) = Flexibility



All generic use cases pass through a unique process

Our Development Process
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OIL & GAS

To deliver our AF use cases:

• A dedicated team made of process engineers 
and AF developers

• Agile approach = Quick delivery

• Use of Azure DevOps platform to manage our 
projects:

• Easy to follow and track any changes
• Lifecycle of AF objects / PI Vision displays

• 1 Use case = AF templates + PI Vision displays



Our process more in details…

Our Development Process
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OIL & GAS

Plan:
• Close work with central and site process teams to 

define the needs
• AF Design is built at early stage

Dev / Test:
• All AF objects and PI Vision displays are 

declared within DevOps

Deploy:
• Custom tool used to manage the move to 

the Master Library
• Automatic replication on all site databases

Operate:
• Use of generic PI Vision displays part 

of the use cases
• Feedback of end users

Monitor:
• Main and critical use case outputs are 

monitored using our PI System 
Monitoring platform

Validate:
• Checklists



Concretely…
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OIL & GAS

Today at TotalEnergies (RC Branch):

• 400 master AF element templates covering several 
needs: Energy, Environment, Process, Maintenance, Data 
Quality…

• Templates already used and instantiated by sites
Ex:

• 50 boilers / furnaces
• 400 streams digitalized in AF
• 7 packinox units, 3 HDS, 3 reformers

• 160 master PI Vision displays
• Full control of site objects = Autonomy



Overview of our Data Contextualization System

© 2022 AVEVA Group plc and its subsidiaries. All rights reserved.

OIL & GAS



We developed custom services & tools…

To easily maintain and deploy faster
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OIL & GAS

AF-to-AF Manager:

• Used to replicate:

• Master Library objects (templates, tables, enums, 
categories…) to AF databases

• Master Contacts (Delivery endpoints)
• UoMs

Note: This is possible thanks to with our Data Governance

Regarding UoM:
We guarantee that everybody works with the same UoM conversions

• New UoM are detected and notified to central team
• Any existing UoM modified on local AF servers will be 

overwritten by the replication service



We developed custom services & tools…

To easily maintain and deploy faster
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OIL & GAS

AF Security Manager:

• Creation / Edition of AF identities
• Detection of new AF identities
• Creation of AF mappings
• Propagation of AF access permissions on all AF objects 

(server, UoM, database objects)

• All our AF Servers security is managed by this service

AF-to-DA Manager:

• Creation / Edition of AF enumeration sets into Digital sets

• All our DA Servers are enrolled in this service



We developed custom services & tools…

To easily maintain and deploy faster
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OIL & GAS

AF Validator:

• Check if the AF objects can be imported in the destination 
AF database

• Detect differences
• Ex: Detect if attributes must be removed, if AF table 

records are missing…Creation / Edition of AF 
identities

• Generate a validation status to allow import or not
• This tool is used when updating the Master Library

AF Comparator:

• Detects differences between source AF objects and 
reference AF objects



Next Steps
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Coming year(s)…

OIL & GAS

Where we go now?

Adapt our data management based on 
Return of Experience

Intensive use of the platform to improve

Accelerate the deployment to other sites

Close work with AVEVA to improve their 
products to meet our needs



Data Management
for an optimal use of the PI System 

Challenge

• Context: PI DA on site with local 
governance over the last 20 years 
including many specific use cases 
developed within PI ProcessBook and 
Excel sheets.

• How to share this local knowledge?
• How to democratize the data?
• How to digitalize our assets and add 

value to this data?
• Without forgetting Scalability!

• Put in place a strong Data Management 
(and central governance) in adequacy 
with the AVEVA PI System products (PI 
AF and PI Vision).

• Creation of a robust Data 
Contextualization platform allowing 
data sharing, deployment and 
maintenance

• Break business silos
• Reusability (new use cases are easily 

integrated) → increase efficiency
• Automatic and fast deployment → gain 

in term of time, reduce human errors 
and maintenance operations

• The governance and platform in place 
help us to put more and more focus on 
use cases and value addition to our data

Solution Benefits

OIL & GAS
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Structuration, Templatization, Replication at scale using PI AF​

On the Digitalization of Molecules for 
Efficient Energy and Emissions 
monitoring 

Pierre BERNADI – Gaël COTTET                   - TotalEnergies -
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Focus on the new OneTech Branch
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OIL & GAS

Creation of a new branch, OneTech, regrouping all the Central Technical 
Expertise, at the service of Operational branches

• 3400 engineers, researchers, technicians and support teams

• Adapt to new industrial activities

• Foster innovation

• Mobilize tech resources on strategic projects

• Provide solutions to reduce our carbon footprint

• Develop and attract talents



Challenge Solution Benefits

Efficient Energy & Emissions Monitoring 

OIL & GAS

▪ Different Teams involved in 
Energy and Emissions 
monitoring, using same 
source information.

▪ Duplicate work, not always 
shared, that may lead to 
inconsistencies.

▪ Complex calculations 
difficult to maintain or 
simply not possible in Excel

▪ PI AF Structure of the 
Refineries.

▪ Deep structuration, 
considering Combustibles 
and Molecules as “Assets”

▪ From small building blocks, 
up to Refinery level for 
consolidation
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Structuration, Templatization, Replication at scale using AVEVA PI AF​

Compliance for emissions 
monitoring

Reuse of Assets to build 
parallel/connected Use 
Cases

Breaking silos

O2 optimization on Heaters 
could save hundred of k€ per 
years (combustible and CO2 
cost)



Same source Data, but « different » perspectives

Who is monitoring the Refining Units ?
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Process/Energy Team

• Fouling of Heat exchangers

• Efficiency of Combustion Eq.

• O2 optimization of Comb. Eq.

• Steam cons. on reboilers, turbines…

• Energy consumption of  process 
units

• …

Environment Team

• SO2 emissions (Daily, Monthly, 
Yearly) at Chimneys

• SO2« Bubble » in mg/Nm3 (at 3%O2

in dry flue gas)

• CO2 emissions

• …

Performance Control Team

• Consolidation of Combustibles

• Reporting on Energy efficiency 

• Reporting on losses to Flare or vents

• ….

Similar calculations are performed by Teams, often 
duplicated, not always shared, leading to 

inconsistencies and duplicate work 



Molecules in Combustible : primary source of info
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With Flowrate
Combustible 

Streams

Combustion 
Equipment

Thermal Eff.
Steam Prod
CO2 index
Emissions

Chimneys

Emissions consolidation, 
comparision with Online 

Analyser 

Refinery

Emissions 
Consolidation of all 

Chimneys and Flares

Molecule in 
combustible
Energy content

CO2/SO2 produced by  
combustion

Combustible

Sum of Molecules

Optimization 
of Combustion

Steam Production in 
Convection section

Process Unit wide 
CO2 consolidation



Molecule as starting point
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Intrinsic Properties of the Molecule : « Master » template

Emissions

Thermodynamics
Data Quality on composition
+ Normalization to 100%

« Intrinsic » means :
properties per Nm3 of gas



Combustibles : roll-up of Molecules
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Intrinsic Properties of the Combustible

Not yet a stream feeding a particular Combustion 
Equipment. 

The same Combustible (same quality) can feed several
Combustion Equipment



Combustible(s) under Equipment
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With
Flowrate

Second combustible
(may be different)

Thermal Efficiency and Emissions
at Heater level

Heater / Boiler



Building on top of lower level Elements

Consolidation at Chimney level & and Refinery Level
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Roll-up of Heaters
in Chimney

Roll-up of
Chimneys and others
at Refinery level

Refinery Use Case

Chimney :
grouping several Heaters



CO2 consolidation and Furnace Optimization
Re-Using the information for other purposes
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Roll-up of Furnaces for CO2 consolidation 
at Process Unit level

Flue Gas O2 optimization at Furnace level
& Consolidation at Refinery level



Key Takeaways and Observations 

• Few templates required for efficient Emissions/Energy monitoring

• Emissions and Energy monitoring are based on same information

• Templates are generic and fully scalable : easy and fast replication on several refineries

• Already deployed at 4 refineries (more than 45 combustion equipment)

• Results are stored in PI Tags : consistent information available to Teams in the Refinery and to 
Central Support Teams

• Optimization Use Cases can be built on top of Monitoring Use Cases

• Data Quality elements can be used to « secure » online calculations

• Future / Next Steps:

• Extend to the detailed CO2 allocation in Steam Networks

• More and more Energy use cases
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Challenge Solution Benefits

Efficient Energy & Emissions Monitoring 

OIL & GAS

▪ Different Teams involved in 
Energy and Emissions 
monitoring, using same 
source information.

▪ Duplicate work, not always 
shared, that may lead to 
inconsistencies.

▪ Complex calculations 
difficult to maintain or 
simply not possible in Excel

▪ PI AF Structure of the 
Refineries.

▪ Deep structuration, 
considering Combustibles 
and Molecules as “Assets”

▪ From small building blocks, 
up to Refinery level for 
consolidation
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Structuration, Templatization, Replication at scale using AVEVA PI AF​

Compliance for emissions 
monitoring

Reuse of Assets to build 
parallel/connected Use 
Cases

Breaking silos

O2 optimization on Heaters 
could save hundred of k€ per 
years (combustible and CO2 
cost)



Technical Advisor – Advanced Monitoring

Pierre BERNADI

• TotalEnergies - OneTech

• pierre.bernadi@totalenergies.com
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PI Expert

Gaël COTTET

• Freelance for TotalEnergies

• gael.cottet@external.totalenergies.com

PI Administator

Virginie Segard

• TotalEnergies

• virginie.segard@totalenergies.com
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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 is a global leader in industrial software, driving digital transformation and sustainability. By 
connecting the power of information and artificial intelligence with human insight, AVEVA enables 
teams to use their data to unlock new value. We call this Performance Intelligence. AVEVA’s 
comprehensive portfolio enables more than 20,000 industrial enterprises to engineer smarter, 
operate better and drive sustainable efficiency. AVEVA supports customers through a trusted 
ecosystem that includes 5,500 partners and 5,700 certified developers around the world. The 
company is headquartered in Cambridge, UK, with over 6,500 employees and 90 offices in over 40 
countries. 

Learn more at www.aveva.com
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