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Agenda

Introduction & Background

Damage Characterization

Main Equipment Overview

Hyperbaric Welding Procedure Qualifications
Non-Destructive Testing

In-Service Welding Criteria & Considerations

Case Study — Live 32” Gas Pipeline Repair

Hyperbaric Pipeline Repair Technological Developments

Questions
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Introduction & Background

Hyperbaric welding is the process of welding at
elevated pressures, normally underwater.

Hyperbaric dry welding takes place inside a specially
constructed positive pressure enclosure, often
referred to as a Habitat.

The first hyperbaric weld made was made in the late
1960’s in Brazil.

B

Welding processes: GTAW, SMAW, GMAW & FCAW
Water depths up 400 msw.

Produces a high-quality permanent repair. 4 s e - WL Socicly for
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Damage Characterization

What is the water depth?

How bad is the damage?
* Minor
* Major Singular
 Major Multiple

Is there loss of containment?
* No
* Yes (Minor or Major)
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Concrete Coating Removal
Equipment
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Cutting & Beveling
Equipment

DEN




t

iIng Equipmen

)
(O
()

-
Q
-

ol

A

A AR
» ’\ 3
o A e R R

ZE Ay







Hyperbaric Welding Procedure Qualification Testing

Select NDT LAEPeTE Perform

Review

SOW NDT Final WPS

Technique Procedures

WQTs

Prepare
WQTs
Certificates

Prepare bUTIJCE] Prepare
WEP WVEQLS! PQR
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Perform
Mech’
Testing

Prepare
pWPS

Hyperbaric Perform

Project

WPQT’s NDT Execution

Hyperbaric Welding Procedure Qualification Process
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Applicable Codes & Standards for

Hyperbaric Dry Welding
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In-Service Welding Criteria & Considerations

Service Condition

Pressure Contents

c1 Yes Yes Crudel W|th internal flow / forced Hydrc‘)gen-lnduced cold
cooling cracking
1
Crude ‘
C2 No Yes No -mtfernal leow / forced Internal fire if Oz present
cooling internal
C3 No No Crude Covered by C2 Internal fire if O, present
Cca No No Decruded Covered by C2 -

! Maximum permitted pipeline pressure during in-service welding to be determined in accordance with COMPANY
requirements.

> Thermocouples are to be placed on the carrier pipe ID to determine the maximum internal skin temperature during
welding.

Possible Pipeline Service Conditions
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Hyperbaric Welding
Technological Developments
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This is why it is important to bring the correct and best materials to the job!

“What is on the bottom, is on the bottom!”

* Grade and delivery condition of the steel i.e. TMCP steels are preferred.
 Welding Process Selection
 Welding Consumables

 Welding Equipment

* Ancillary Welding Equipment
Give yourself the best chance of success!
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