metroscfpe

Software for Monitoring & Diagnostics

Metroscope is software start-up founded in Paris in 2018
Located in France, Germany and the USA.

As of today, we equip 67 industrial assets around the world.

Metroscope is a subsidiary of Pl
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Metroscope provides
technology to understand

faults and energy losses on
industrial equipment.

Explore your
data

Detect
abnormal
behavior

Understand th
root cause




Monitoring and Diagnhostics

Metroscope value chain
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The Metroscope Software

A product for operators an

Detect energy losses automatically
Diagnose faults automatically and live
Collaborate on performance

Monitor key parameters

Monitor deviations

d decision-makers.
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Evolution des défaillances
Impact global

Pertes internes

W Pertes inexpliquées *
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Impact sur ActivePower
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Commentaires

Activités

>

A Alexandre Quertamp
Cycle 32 - Essai 635

aines

Correction de la défaillance HPR Fooling effectuée début
Octobre 2020 via une intervention réalisée sur site : les
équipes de maintenance ont effectué une réparation de
vanne XXX.

» 8réponses

A Alexandre Quertamp
Cycle 32 - Essai 625

ily a3 semaines

Bilan de I'essai 625:
- 23,3 MW de pertes externes, principalement en raison d'un
écart élevé sur la température : 27,6°C contre une référence
de 15°C -> est-ce que cette température de référence est
pertinente : a discuter avec les paramétreurs ?
- 2 défaillances confirmées:

HPR Fooling : demande effectuée aux équipes de
maintenance pour intervention - Impact de 1,1 MW
- Condenseur Fooling : nouveau probléme détecté par le
Metroscope, en cours d'investigation - Impact de 1,9 MW
- Pas de probléme identifié sur l'instrumentation !

» 1 réponse

A Alexandre Quertamp
Cycle 32 - Essai 664

Bilan de I'essai 664 :

Publier un nouveau commentaire
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Sensors

Expected behavior
Digital Twin »  Symptoms

v

Metroscope technology
leverages operating experience
to provide real-time, reliable
diagnostics.

Faults

> Inferential Engine

|

Diagnostics
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Metroscope value: Performance

Use case: unknown valve leakage
. Energy losses

Without Metroscope &Y ‘
19 months of unknown losses - average of 2 MW

20 MW

Total losses avoidable via MTS ~30 000 MWh
Assuming 42€/MWh in 2018 ~ 1,3ME€ savings

With Metroscope

Detection of an unknown leakage (AOV Valve controlling a ventilation
line on a purge recovery tank collecting condensate from reheater)

Quick maintenance in 2 weeks
Fleet Capltallzatlon Jul 1, 2017 Mar 1, 2018 Nov 1, 2018

Valve leakage diagnosis

0 Monitor evolution of the fault to intervene as soon as possible .
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Metroscope value: Performance

Use case: Condenser fouling Energy losses

ol MY

Without Metroscope

Aware something is wrong with the condenser, but not able to
properly identify the fault.

With Metroscope

2020: losses -up to 35MW 20 MW
Total gain thanks to MTS in 2021: 18 MW*30 days = 12,96 GWh.

Assuming 100€/MWh ~ 1,3M€ savings -
14 sept. 2020 30 nov. 2020 26 juil. 2021 1 oct. 202

Condenser fouling diagnosis

0 New performance engineer without particular expertise able to justify maintenance (high pressure cleaning)

0 Quickly justify the need of intervention to faster recover losses
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Metroscope value: Maintenance

35 Cycle 35 - Test 15
Dec 19, 2018, 01:00:00 AM

Use case: tube rupture of a heat exchanger

73K Euros/unit/year?

Early-stage detection - Tube rupture detected at the threshold of 3
kg/s, instead of 9 kg/s

Low energy losses but costly thread isolation Cycle 35 - Test 15
Dec 19, 2018, 01:00:00 AM

Tube_Rupt_1 .n

0 Optimize maintenance planning and timing, time to better prepare outage

Amplitude : 3.46 kg/s

A4

Extend the life of the heat exchanger by limiting the number of tubes plugged (5M Euros of

component) |

Nov 19, 2018 Dec 31, 2018 Feb 11, 2019 Mar 25, 2(

Tube rupture diagnosis

1. 20MW of power decrease due to the isolation of the reheater line * 60 days of power decrease due to the isolation difficulties of the line * 110€ per MWh = 37GWh
* 110€ = 4070k€
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Metroscope value: Organization

10K Euros/unit/year ! only on time savings for
engineering time and internal communication

Metroscope as a common source of knowledge:
Accessible and understandable by as many people as possible.
80% users display results outside of their division

Impact on the workload of employees in positions directly related to
performance monitoring, ability to make decisions on O&M.

Accelerate decision making: transversal tools for different silos

| — |
Corporate —_—
asset management, fleet i g
supervision L

[ ] I [ ]
M&D Center
engineering teams (QO% 6
supporting the operations

lwe Fae Ffame

On-site teams
maintenance, operations, peformance, metrology
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Behind our Saas: the Cloud

Architecture

metroscope on Azure AKS

Clusters / Customer completely isolated from each Oasx Managed Kubernetes Cluser Managed DB Aaure Storage
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User permissions defined per Metroscope deployment
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All data encrypted in motion and at rest
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Our offers

Digital twin

Data engineering
Nominal Model
Failure Library

Fine tuning

Software

Engineering Services

R&D

IT services

metroscope

Engineering
studies

Overall performance
assessment

Instrumentation
review and
diagnostics capacity
heat map
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Thank you for
your attention

metroscBpe



