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Kastner Model:
Purpose: The Kastner model is typically used for similar purposes, aiming to predict the burst pressure of corroded pipelines with potentially more detailed assumptions
about defect geometry.

Application: This model can involve
features more effectively than simpler models.

and might offer a

Characteristics: It may be employed where higher precision is required or when more detailed geometry of the corrosion defect can be measured and modeled.

Aura
o Both models are crucial for maintaining the reliability and safety of pipelines, allowing engineers to identify risks and implement maintenance strategies effectively.
Nevertheless, choosing which model to use depends on factors such as data availability, required precision, and practicality in a given scenario.

d prediction, potentially accounting for irregular shapes of corrosion

-1.

Aura enables

sineers
gineers.

How does welding metallurgy influence SOHIC risk? [N

g techniques is in reducing SOHIC risk

d controlling the

systems.

O Pockets
Certainty: * % % % %

O Review Pockets

<

®  Dan Foster-Smith <

Ask a question about the THEIA platform

Welding metallurgy can significantly influence the risk of Stress-Oriented Hydrogen-induced Cracking (SOHIC) in pipeline welds. Here's how:
Chemical Gomposition: The presence of certain elements in the weld metal can affect its susceptibility to hydrogeninduced cracking. Traditional carbon-manganese
steels used in pipeline construction are generally not prone to SOHIC. However, elements such as sulphur may promote inclusions that are susceptible to hydrogen attack.
Managing sulphur content is therefore crucial.

Microstructure: The microstructure of the welded metal, affected by welding processes and post-weld heat treatments, can influence its toughness and the likelihood of
hydrogen diffusion. Welds with fine-grained bainitic structures typically exhibit better toughness and are less susceptible to cracking.

Mechanical Properties: High-hardness areas, often resulting from improper welding techniques or inadequate heat treatments, can promote SGHIC. Controlling hardness
through effective heat treatment p

Welding Technique: Techniques that effectively manage heat input and cooling rates can help minimise the risk of hydrogen accumulation. Poor welding techniques may
lead to residual stresses and defects that exacerbate hydrogen-induced cracking:

aspects s essential for designing and implementing safer welding practices to mitigate the risk of SOHIC in pipeline

The biggest challenge our industry
faces is uncertainty. Ageing
infrastructure means greater risks,
which are in turn set against a
background of cost restrictions
and increased regulatory demands.
Repurposing existing infrastructure
for future fuels brings a new set of
challenges.

Aloss of skills through an ageing
workforce and a shortage of new
talent adds to the strain on existing
senior technical resources. Reliance
on a few senior human experts for
complex technical questions creates
costly delays, often stretching critical
decisions from hours to days.

Developed by the team behind THEIA,
Penspen’s digital integrity management
platform, our new Aura module*
leverages artificial intelligence for a
future-forward approach, addressing
constraints, minimising risk, reducing
uncertainty, and supporting knowledge
transfer - instantly.

Drawing from a vast, curated bank
of domain-specific knowledge
including proprietary company data
and accepted best practice, Aura
harnesses decades of specialist
technical knowledge to actas a
multilingual virtual consultant,
available on-demand.

Access authoritative, referenced
knowledge of the industry’s foremost
tecnical teams and industry standards
24/7 to support decision making:

« Validate a complex fitness-for-
service criterion

+ Assess a corrosion threat and
mitigation strategy

« Compare inspection techniques for a
known defect

Aura enables users to safely augment
engineering workflows, improve
consistency in integrity assessments,
and support the training of early-
career engineers.

Aura has been trained with contextual
reinforcement using curated datasets,
failure case studies, inspection
technologies (ILI, CIPS, DCVG), and
asset lifecycle data.

Validated by independent subject
matter experts, Aura is aligned with
the technical depth and strategic
expertise of Penspen’s core business,
supporting engineers’ confidence

Integrity management doesn’t wait,
and neither should your team.

* Available as an add-on to a standard
THEIA subscription.
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Meet Helios: Your Trusted THEIA Advisor

Your integrated platform guide
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4 Task Manager o s For an ILI assessment in THEIA, the "best way” is basically: get the spreadsheet clean, map it properly once, and then reuse that work. Do it in stages.

o Aura Step 1: Prepare your ILI spreadsheet before upload vH‘E\ - J q \
A's advanced analytics
N Focus on making the source file clean and unambiguous: AS advanced analytics
% DataLake o ura and vierialieati ~ - tiea
¢ 1. One-tab per ingest and visualisation capabilities
e - clisto v ~odin
o0 Analysis Lake Put the pipe tally / ILI features you want to ingest on a single worksheet tab. include custom p,.rThOﬂ codi g
Make sure the table header row is in row 1 (no title rows above i), and compret
& Mapping 2. Key columns to have ready [Ty
Atminimum, for a corrosion-type assessment and ILI Viewer you'll want: mapping
A Risk Log distance / odometer (e.g. “Log Distance (m)") toruncom

Feature identifiers (ID, type, interal/external flag)
Defect sizing (length, width, depth, %wt, wall thickness if available)
Positional info needed for mapping: chainage and/or coordinates if you want it on the Map
‘Wall thickness / pipe attributes if present in the ILI file (even if youlater ch

in minutes rather than days.

file values in the
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Once you've got that in place, we move to ingest tself.
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Step 2: Use Ingest V2 and set up a template
1. Switch to Ingest V2 and upload

Inthe ILI node (e.g. under your pipeline ~» Internal Inspection), choose Ingest V2 from “More settings”.

0 Pockets Drag-and-drop the spreadsheet and select the correct tab.

2. Define a Template and Purpose
O Review Pockets = L

Ask a question about the THEIA platform

About THEIA capability offers an interactive ol A
overview of your infrastructure’s e

THEIA, Penspen’s digital integrity data, with cathodic protection, in- "

management platform provides
energy operators with critical
infrastructure integrity insights,
supporting optimised operations and
informed maintenance management.

THEIA is a data-agnostic platform,
supporting centralisation of years of
varied integrity reports. Harnessing
myriad data, THEIAs true power lies in
its advanced analyical capabilities.

Using industry standard calculations,
engineers can run complex defect
assessments in minutes rather than
days. Standard assessments such
as Corrosion Growth Rate, Remnant
Life, Mill Defects, and Dents are
complemented with custom ‘THEIA
Pockets™’ - Python code tailored to
each customer’s priorities. Feature
matching allows for segmenting and
variable design features across an
entire infrastructure network.

Now that your data is out of
disparate, dated spreadsheets,
THEIAs comprehensive data mapping

line inspection, construction and
operations, external inspection
information instantly visualised.

THEIAs secure cloud environment
allows you to draw on our expertise
at Penspen in an almost exponential
manner but with you in control over
the execution and monitoring of your
asset.

Helios - Your Integrated Platform
Guide

Helios is THEIAs artificial intelligence
guide, providing immediate, accurate
answers on workflows, user manuals,
and fundamental engineering
principles within the existing THEA
platform.

Helios acts as your personal platform
guide, supporting:

» Accelerated user proficiency

» Reduced platform adoption

« Improved team efficiency from day
one.

<
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Helios is included as standard in a
core THEIA subscription, providing
instant platform support from day
one.
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