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The Use Case
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The Benefit
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• Improved safety with enhanced anomaly detection

• Direct communication between annuli alert and onshore Well Integrity team
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Annuli Sustained Pressure Failure Identification
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Solution Workflow
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Raw Pi data from well 

sensors: A-annulus 

pressure, Choke, THT 

and THP 
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Determine if the well 
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not during the period of 
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up 
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of pressure change, average 
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Reviewable 
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Context Filtering
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Context Filtering removes downtime data to ensure that the thresholding is only applied to stable operation (uptime) or reviewabledata. 

Is the Choke value 

closed?
Is the Choke valve open but 

tubing temperature lower than 

ambient temperature?

Is there high 

variance in the 

tubing temperature?

High THT variance 

during w ell start-up due 

to thermal exchange 

(Yellow)

High THP variance prior to 

w ell shut-in due to pressure 

increases in the tubing 

casing (Purple)

Choke valve 

in a closed 

position 

(Blue)

Is there high 

variance in the 

tubing pressure?

Downtime = or or or

1 3 42
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Threshold Logic
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Have there been CL1

consecutive concave upwards 

pressure data points?

Has there been an abrupt 

pressure fluctuation in the last 

30 min?

Have there been CL3

consecutive data points of a 

positive pressure gradient?

Is the pressure difference 

over N data points greater 

than PLim?

Thresholding Logic is applied to reviewable A-annulus Pressure and an alert is raised if any of the following thresholds are exceeded
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The Alert
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Alert

• Each alert sends an email to each engineer in the Well Integrity team.

• The email consists of the meta data causing the alert and a 

screenshot of the alerting data point and recent historic data.

ICOTA Conference November 2023 - TotalEnergies E&P UK Ltd 
Statistical Annuli Thresholding Proof of Concept



Thresholding Results
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• Identified and labelled 5 known historic In-Production Sustained A-annulus Pressure Failures.

• Applied the thresholds to uptime well data to determine if the logic would have provided an alert during the onset of failure (in the 

target zone). 

• Compare the thresholding to the existing monitoring Pressure Alarm High (PAH) and Pressure Alarm High High (PAHH) in place. 

Well ‘A’ Well ‘B’ Well ‘C’ Well ‘D’ Well ‘E’

Thresholding

PAH / PAHH
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Summary
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Thresholding applied to raw Pi data every 10 minutes

Thresholding is only applied to reviewable (uptime) annuli data

Solution contains 4 thresholding logics

Evaluated on 5 historic In-Production Sustained A-annulus pressure failures

Real-time alert via email

Initial go-live complete – Up-scale to other TEPUK Assets ongoing
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Thank you



Definition - TotalEnergies / Company

The entities in which TotalEnergies SE directly or indirectly holds an interest are separate and independent legal entities. The terms 
"TotalEnergies", "TotalEnergies company" and "Company" used in this document are used to refer to TotalEnergies SE and its affiliates 
included in the scope of consolidation. Similarly, the terms "we", "us", "our" may also be used to refer to these entities or their employees. 

It cannot be inferred from the use of these expressions that TotalEnergies SE or any of its affiliates is involved in the business or 
management of any other company of the TotalEnergies company. 

Disclaimer
This presentation may include forward-looking statement within the meaning of the Private Securities Litigation Reform Act of 1995 

with respect to the financial condition, results of operations, business, strategy and plans of TotalEnergies that are subject to risk factors 
and uncertainties caused by changes in, without limitation, technological development and innovation, supply sources, legal framework, 

market conditions, political or economic events.
TotalEnergies does not assume any obligation to update publicly any forward-looking statement, whether as a result of new information, 
future events or otherwise. Further information on factors which could affect the company’s financial results is provided in documents filed 

by TotalEnergies with the French Autorité des Marchés Financiers and the US Securities and Exchange Commission.
Accordingly, no reliance may be placed on the accuracy or correctness of any such statements.

Copyright
All rights are reserved and all material in this presentation may not be reproduced without the express written permission of TotalEnergies.

Disclaimer and copyright reservation
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