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EXECUTIVE SUMMARY 
 

The Australian Pipelines and Gas Association (APGA), through its research and development program, 

has developed a strong relationship with research groups in the US and Europe, most notably the 

Pipeline Research Council International (PRCI) and the European Pipeline Research Group (EPRG). 

APGA’s close relationship with these organisations has led to the sharing of research information and 

results, joint research projects and enables APGA’s participation in a biennial joint APGA/EPRG/PRCI 

research meeting, the Joint Technical Meeting (JTM).  

In 2017, APGA, in partnership with the Australian Gas Industry Trust (AGIT) offered four scholarships to 

suitably qualified young Australian engineers to attend the JTM and a subsequent two week industry 

tour of pipeline companies in the USA and Canada. The four selected young engineers were joined by 

two further young engineers completing pipeline research in Australia within the Energy Pipelines CRC 

(EPCRC). The four fortunate young engineers to attend the JTM and subsequent study tour through the 

APGA/AGIT scholarship were Arash Vahdat, Donny Pascale, James McHugh and Mieka Webb. These 

four engineers were accompanied by Bob Varela and Bradley Davis from the EPCRC.  

The 2017 JTM was hosted by PRCI in the USA and was held from 1st to 5th May. The event was the 

JTM’s 21st occurrence. The industry tour followed directly after the JTM over the dates of 8th to 26th 

May. This report is a brief account of the experiences and learnings obtained by these six engineers, 

referred to as the JTM Study Tour Group throughout this report.  

This report provides a brief account of the experiences and learnings gained by the JTM Study Tour 

Group with emphasis on those most relevant to the Australian Pipeline Industry. The 2017 itinerary 

included: 

 21st JTM    Colorado Springs, CO, USA  1st to 5th May 

 DNV/GL    Columbus, OH, USA   8th May 

 CRES     Columbus, OH, USA   8th May 

 Kiefner & Associates   Columbus, OH, USA   9th May 

 Rosen     Columbus, OH, USA   9th May 

 PRCI Technical Development Centre Houston, Texas, USA   11th May 

 Plains All American Pipelines  Houston, Texas, USA   11th May 

 Phillips 66    Houston, Texas, USA   12th May 

 Shell Pipeline Company   Houston, Texas, USA   12th May 

 Vermeer    Des Moines, IA, USA   15th May 

 EVRAZ     Regina, Canada   17th May 

 Alliance Pipeline   Calgary, Canada   18th May 

 TransCanada    Calgary, Canada   18th May 

 University of Calgary   Calgary, Canada   19th May 

The 2017 JTM and following industry tour was an invaluable experience to the selected six young 

engineers that surpassed all expectations. 

The technical scope and content quality of the JTM was mind blowing and clearly showed an industry 

that is very passionate about what they do, despite recent public pressure on pipelines from the need 

for renewable energy sources. It is certainly one the JTM study group is proud to be a part of. The 

knowledge and contacts made at the JTM will undoubtedly have a positive impact on the careers of the 

young Australian Engineers attending that will be passed on to the Australian industry.  

The industry tour that followed the JTM was equally as valuable. The hospitality and time given by all 

hosting companies surpassed all expectations. All companies made highly experienced and senior staff 
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(up to CEO level) available to provide presentations and answer the groups questions. In addition to this 

the companies went out of their way to show us all aspects of their businesses, including labs, pipeline 

stations, manufacturing facilities with very little off limits. To top this experience off, most companies 

provided small gifts, meals and beverages. Like the JTM, the knowledge and contacts made throughout 

the study tour will undoubtedly have a positive impact on the careers of the young Australian Engineers 

attending that will be passed on to the Australian industry. Credit must be given to the contribution made 

by the Australian pipeline industry to gain the respect of every company that was visited on the study 

tour which was clearly demonstrated by the efforts every company put into making the tour groups 

experience the best it possibly could be.  

The JTM Study Tour group would like to pass on their sincerest gratitude to APGA, AGIT, EPCRC and 

all companies that sponsor these organisations for the opportunity to be part of a tour that was an 

invaluable experience that will undoubtedly improve those engineer’s offerings to the Australian 

Industry, benefiting the industry as a whole. 
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1 INTRODUCTION 

1.1 BACKGROUND 

The Australian Pipelines and Gas Association (APGA), through its research and development program, 

has developed a strong relationship with research groups in the US and Europe, most notably the 

Pipeline Research Council International (PRCI) and the European Pipeline Research Group (EPRG). 

APGA’s close relationship with these organisations has led to the sharing of research information and 

results, joint research projects and enables APGA’s participation in a biennial joint APGA/EPRG/PRCI 

research meeting, the Joint Technical Meeting (JTM).  

In 2017, APGA, in partnership with the Australian Gas Industry Trust (AGIT) offered four scholarships to 

suitably qualified young Australian engineers to attend the JTM and a subsequent two week industry 

tour of pipeline companies in the USA and Canada. The four selected young engineers were joined by 

two further young engineers completing pipeline research in Australia within the Energy Pipelines CRC 

(EPCRC). The four fortunate young engineers to attend the JTM and subsequent study tour through the 

APGA/AGIT scholarship were Arash Vahdat, Donny Pascale, James McHugh and Mieka Webb. These 

four engineers were accompanied by Bob Varela and Bradley Davis from the EPCRC.  

The 2017 JTM was hosted by PRCI in the USA and was held from 1st to 5th May. The event was the 

JTM’s 21st occurrence. The industry tour followed directly after the JTM over the dates of 8th to 26th 

May. This report is a brief account of the experiences and learnings obtained by these six engineers, 

referred to as the JTM Study Tour Group throughout this report. 

1.2 SCOPE 

This report provides a brief account of the experiences and learnings gained by the JTM Study Tour 

Group with emphasis on those most relevant to the Australian Pipeline Industry. The JTM Study Tour 

Group were at times accompanied in tour by young American and Canadian Pipeline Engineers from 

various companies. The 2017 itinerary included: 

 21st JTM    Colorado Springs, CO, USA  1st to 5th May 

 DNV/GL    Columbus, OH, USA   8th May 

 CRES     Columbus, OH, USA   8th May 

 Kiefner & Associates   Columbus, OH, USA   9th May 

 Rosen     Columbus, OH, USA   9th May 

 PRCI Technical Development Centre Houston, Texas, USA   11th May 

 Plains All American Pipelines  Houston, Texas, USA   11th May 

 Phillips 66    Houston, Texas, USA   12th May 

 Shell Pipeline Company   Houston, Texas, USA   12th May 

 Vermeer    Des Moines, IA, USA   15th May 

 EVRAZ     Regina, Canada   17th May 

 Alliance Pipeline   Calgary, Canada   18th May 

 TransCanada    Calgary, Canada   18th May 

 University of Calgary   Calgary, Canada   19th May 
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2 JOINT TECHNICAL MEETING 

2.1 OVERVIEW 

The 2017 JTM was hosted by PRCI in Colorado Springs, Colorado, USA. Following opening and 

introductory presentations, the opening day of the event was used to separate attendees into facilitated 

workshops aimed at encouraging constructive discussion from all attendees on the set workshop topic. 

Eight workshops were held in total over the day with all but one attended by one of the JTM Study Tour 

Group members. The workshops were spread over two sessions with four separate workshops held 

concurrently. The opening day was closed with a keynote presentation. 

The following three days of the JTM were used for paper and panel presentations run from a central 

meeting room. 

The final day included a group breakfast and presentation from the event sponsor, Rosen. 

2.2 KEYNOTE 

The Keynote presentation was titled ‘Pipeline Performance and Social Acceptance’ and was given by 

Walter Kresic, Vice President, Pipeline Integrity – Liquids Pipelines for Enbridge Pipeline Inc., the 

largest transporter of crude oil in Canada and the operator of the world’s longest crude oil and liquids 

transportation system. Walter has over 27 years of experience within the pipeline industry.  

Walter used the Keynote presentation to challenge the industry to pull together to address the rapidly 

growing social license to operate issues being experienced by Enbridge and other pipeline operators in 

the USA and Canada. Walter believes the industry is at a threshold point on this issue, similar to that 

experienced by the airline industry in the 1970s. Whilst Walter primarily used the presentation to 

challenge the industry to come up with suggestions on how to address this growing issue, one 

suggestion he tabled was to attempt to reframe the term ‘social license to operate’ to ‘social 

acceptance’, in an attempt to decouple the term license which suggests regulatory power. 

Walter’s examples of social licence issues being experienced by Enbridge were eye opening to the JTM 

Study Tour Group, appearing to be significantly worse than the equivalent in Australia currently. Notable 

examples included dealing with protests on a daily basis, regular sabotage that included members of 

the public breaking into pipeline stations to close and chain themselves to mainline valve stations and 

significant delays to project approvals. 

2.3 BREAKOUT WORKSHOPS 

2.3.1 Human Factors 

The Human and Organization Factors workshop was chaired by Jan Hayes and Lorna Harron with 19 

attendees. Due to the relatively small number of attendees everyone had the opportunity to introduce 

themselves and explain why human and organisational factors play a critical role in pipeline integrity 

management and current challenges presented in their role or organisation. 

The discussion that followed each attendees identified challenges allowed common themes to be 

categorised and prioritised. The following three subjects were selected to be further investigated by 

research collaboration between PRCI, APGA and EPRG   : 

The first was to Develop and produce key ‘lessons learnt’ case studies in a shareable form for 

companies to use in-house. This “Industry storytelling / story-based learning” was believed to have 

significant benefit because it uses real events to communicate and reinforce ‘why’ we do what we do 

(e.g. that systems, precautionary measures are there for good reasons). Because of the aging expertise 
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within the pipeline industry it was seen to be of high priority to do this in the near future, before such 

expertise and the stories/ case studies that can contribute are lost. 

The second was to perform a baseline assessment of current practices and develop a plan that will be 

used to define standard measurement criteria for human and organisational factors. Two items that 

were considered critical considerations for the measurement criteria were that competency assurance is 

a regulatory requirement, but one with little guidance beyond specific activities (e.g. OQ tasks in the 

USA). The other was the lack of understanding of competence and competencies as it applies to human 

and organisational factors that affect pipeline integrity management. 

And thirdly to conduct a literature review on safety in business cases to inform management’s decision 

making in the pipeline sector. The title of this further research was defined as” What is the business 

case for safety.” It was identified that the ‘business case for safety’ is changing and that the pipeline 

sector needs to understand how and the impacts on the sector to ensure continuous improvement. 

2.3.2 Fracture Arrest 

The Fracture Arrest Working Group was chaired by Marion Erdelen-Peppler of SZMF and was co-

chaired by Cheng Lu of the University of Wollongong. 

The key topic discussed was the limitation in the industry’s current understanding of how to prevent 

running fracture in modern pipelines that are larger in diameter, higher in pressure and higher in 

strength than those of the past. These parameters result in higher toughness requirements than current 

analysis techniques have been validated for.  Limitations in understanding included pipeline 

decompression behaviour, mechanical testing methods, development and validation of models 

predicting fracture arrest for ‘high toughness’ linepipe and global sharing of data. A summary of the 

discussion on these four topics is provided below.  

Gas pipeline decompression behaviour was concluded to be reasonably well understood. The industry 

currently has two systems to predict decompression behaviour, EPDECOM and GASDEFRAC that 

have been validated through lab, full scale testing as well as proved in service. The industry has 

confidence these packages meet current needs for decompression behaviour. A question was raised in 

that on occasion these software packages deliver differing results, leading to the which is correct and 

how do we compare them challenge 

Mechanical testing to quantify the linepipe material’s resistance to running fracture encompassed a 

large portion of the working group’s discussion. Key talking points on this topic included the influence of 

separations in Charpy impact and Drop Weight Tear testing specimens, concerns around how to 

interpret results from Charpy specimens that bend rather than fracture and the current status of crack-

arrester knowledge. 

All current framework for prediction running fracture arrest requirements is based on the Battelle Two-

curve Model. This model is correct in its approach but its application range is limited because it is 

developed and validated on older vintage linepipe materials with grades of X65 and lower. Recent work 

has shown that the model gives non-conservative results for modern higher strength steels that require 

higher than traditional toughness (say >100J) as determined by this model. There is a concern that at 

some high value of toughness, the toughness of the linepipe will no longer be the parameter that 

determines whether a running fracture will arrest and a different driver, plastic collapse may start to 

govern. In this instance, better methods for understanding the strain behaviour of modern linepipe would 

need to be developed. This area remains an area that industry needs to tread with caution, particular 

given the likely catastrophic consequence of a running fracture in a large diameter, high pressure gas 

pipeline. 

The sharing of data between operators conducting full-scale burst tests is seen as a pivotal step to 
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solving the two issues mentioned previously. The data is needed to develop and validate new theories 

on high toughness fracture arrest, unfortunately however, companies that have completed such tests 

have been unwilling to share the data. These full scale tests generally cost in the order of $2M per test, 

making it difficult to obtain a representative sample basis without global sharing of information in this 

area.  Tests completed in the research domain has been well shared, but the number of full-scale tests 

carried out by researchers is small in comparison to company projects. Possible solutions that were 

tabled by the working group included allowing data to be shared anonymously or forcing writing into 

contracts that the release of data to the public domain after a set number of years is required. 

Procurement of suitable linepipe material for these tests in the research domain was another challenge 

that was raised because it is not practical for mills to produce small quantities to a particular 

specification that suits testing. Companies donating excess pipe from projects to research was identified 

as a solution to overcome this.   

Whilst these limitations have been identified, the working group attendees took a step back at the end of 

the session and concluded that the current state of fracture control provides the safest, most reliable 

pipelines ever constructed. 

2.3.3 Time Delayed Failure 

The Time Delayed Failure working group was chaired by Paul Roovers (EPRG) and Klaas van Alphen 

(EPCRC-APGA). Work on Time Delayed Failure commenced in 2006 with EPRG project 137 following 

the Ghislenghien gas pipeline incident in 2004. The 2017 JTM working group did not discuss the 

relevance of the Time Delayed Failure work to this pipeline incident, however the objective of the work 

was to understand whether and how a defect would grow when under constant stress (or pressure). The 

damage mechanism of concern was cold creep behaviour caused from high stress rather than high 

temperature. Improving the understanding of this phenomena was aimed at allowing appropriate action 

(such as the amount of depressurisation) to be taken following an external interference event or other 

event causing a defect. 

Initial works in 2006 through to 2009 included numerical modelling. The modelling confirmed the 

potential failure mechanism and showed that strain behaviour differed between vintage and modern 

steels. This finding indicated that a revision to previous analysis techniques may be required for modern 

steels, however such findings needed to be validated through full scale testing. A number of small scale 

tests were completed in 2010, however designing and executing the full scale tests experienced a 

number of challenges taking until 2017 to be completed.  

The results from the full scale testing were discussed in the working group. Although high toughness 

(modern) steel tended to exhibit a larger time dependent response than their lower toughness 

counterparts, the testing confirmed established practices (from ASME B31.4 B31.8 and T/PM/P/11) that 

a pressure reduction to 80 - 85% of the pressure at the time of the damage (or discovery) is appropriate 

to minimise the likelihood of a time delayed failure in low, moderate and high toughness steels i.e. 

vintage through to modern steels. Larger pressure reductions were recommended where activities such 

as excavation may increase the stress at the location of the damage.        

Ongoing work includes final analysis of all testing and the development of formal guidelines.  

The working group proposed that further numerical modelling work could be completed to determine a 

defect size below which time delayed behaviours is insignificant, thereby avoiding or reducing the 

pressure reduction requirement. This work would also aim to better define end consequence of the time 

delayed failure in terms of a leak vs rupture which aids risk assessment and decision making. A 

decision as to whether this further work would be taken up was not reached. 
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2.3.4 Right of Way Management and Encroachment 

The Right of Way Management and Encroachment working group was chaired by Travis Sera and 

Leanne Meyer. No EPRG or AGPA member attended this working group including the six young 

pipeliners from Australia.  

The summary report from this working group indicated that significant discussion was held on leak 

detection and pipeline movement monitoring. Past incidents show that large leaks are generally being 

picked up and acted on by SCADA systems, however small leaks are still tending to be identified by the 

public. It was identified that the public’s tolerance for any leak was decreasing. 

2.3.5 Corrosion 

The corrosion working group was chaired by Facundo Varela (EPCRC-APGA) and was co-chaired by 

Christoph Kalwa (EPRG). The session consisted of an open discussion guided by a presentation. The 

presentation provided structure to the discussion by highlighting the role of corrosion prevention 

research for realising the value of installed and future pipelines and by breaking down the several 

corrosion research areas for targeted discussion. The main objectives of the session were to identify 

opportunities for collaboration and research topics that are not currently being explored across the three 

industries. 

Due to the differing age and condition of pipelines in Australia, Europe and America, each region had 

differing objectives for the work in this area. Pipelines in Australia are not as advanced through their 

service life and therefore, there is more value in the outcomes of undertaking research towards 

corrosion control. In America however with the older pipeline network, coating surveys are generally not 

considered valuable due to the large number of defects detected and a lack of a method to rank them 

according to corrosion risk. Nevertheless, from the extensive list of research topics reviewed, it was 

found that most topics are or were recently under active research in at least two of the three research 

organizations. 

Differing research approaches were being undertaken by the three organizations. The typical approach 

executed within the EPCRC is based on first principles analysis then scaling up experiments from 

controlled laboratory conditions to field trials. PRCI and EPRG however based their research more on 

field observations and case studies.  These two approaches complement well together and represent a 

key opportunity for collaboration. More specifically, the value of first principles based research as a 

means of identifying key parameters for field data collection was highlighted. During the meeting the 

following topics for possible collaboration were identified: 

APGA - PRCI 

 Coating barrier properties (currently under research in EPCRC RP2-12) 

 Evolution of coating barrier properties as a result of aging (currently under research in EPCRC 

RP2-12) 

 Corrosion under disbonded coatings (currently under research in EPCRC RP2-14) 

 Correlation between soil conditions with corrosion risk (currently under research in EPCRC 

RP2-14) 

APGA – EPRG 

 Coating disbondment (recently studied in RP2-11) 

In addition, the following gaps were identified: 

 There is a need for developing defect ranking methods for coating surveys. 

 The mechanisms of coating disbondment, corrosion under disbonded coatings, transport of 

chemical specials through coatings and aging of coatings are currently poorly understood.  
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 There in a need to improve the methods currently used to measure the polarization levels 

achieved on the pipeline. 

 There is a need to standardize the protocols used to collect field data in order to ensure the 

comparability of data among different pipelines.  

Above all, a clear opportunity and need for collaboration between the EPCRC-APGA and PRCI was 

evidenced. The EPCRC-APGA could provide value through their first principles based approach to 

research with EPRG and PRCI continuing to contribute by providing access the large pool of aged 

pipelines existing in North America. 

2.3.6 Integrity Management 

The Integrity Management working group was chaired by Chris Yoxall (APGA) and was co-chaired by 

David Katz (PRCI). At the commencement of the session, chairs noted that there were overlaps 

between integrity management and other working groups. They advised that the aim for this session 

was to identify step changes that the industry could make to improve integrity management - by 

brainstorming the key gaps, issues and areas for improvement for the pipeline industry moving forward. 

These points were then grouped into the three main areas of “Big Data”, “Steel” and “In the Ditch”.  

The group identified Big Data as an emerging tool with great potential for analysing trends industry-wide 

and aiding in probabilistic risk assessment. To realise this potential specific goals need to be identified 

to ensure that the correct data is being collected, and then guidelines created to ensure that data 

collection is standardised industry-wide. The group recognised that work is required to define what data 

trends will have the biggest contribution to improving integrity management and to filter out noise, 

without dismissing high consequence, low probability events. Enough context will also have to be 

collected to allow the data to be applied to specific operating conditions. It was also discussed that there 

may be a role for Big Data to play in supporting social acceptance of the pipeline industry – by 

demonstrating safe operation through incident statistics and data evidencing the success of proactive 

integrity management activities in preventing incidents.  

A recurring theme of the JTM, it was noted by the workgroup that “modern steels” pose new challenges 

for the industry – specifically in regards to fracture mechanics, lower strain hardening and challenging 

welding behaviours – but that it is necessary to define what is meant by “modern steels”. Some parties 

thought that as these properties are determined by the manufacturing process, this may be a useful way 

to categorise steels, while others suggested a definition based on chemistry or strain hardening. Future 

work is also needed to determine limits of application of current assessment and property models for 

these “modern steels” and future gaps identified.  

The workgroup also raised concerns with the accuracy and precision of “In the Ditch” NDT results – how 

results in the field do not tend to align with results from the laboratory, and in some cases are less 

reliable than ILI results. Particularly, the group discussed how field NDT is limited by the skill of 

technicians. The workgroup identified that there is a need for an in-the-ditch 3D imaging tool or NDT 

method which is less dependent on operator skill. Inverse Wave Field Extrapolation (IWEX) is a 

technology to watch in this space, or application of CT scanning in the field. Another way to address this 

problem is development of a standard recommended practice or best practice, or to explore the 

influence that Human Factors can have on NDT results (potential crossover with RP 4).  

Finally, the workgroup recognised that it was important for the pipeline industry to begin to consider the 

integrity management challenges associated with future repurposing pipelines in decarbonisation of 

energy networks. This has already been identified as an area of specific interest for the future iteration 

of the Energy Pipelines CRC. 
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2.3.7 Strain Based Design/ Geohazard Management 

The Strain Based Design (SBD) and Geohazard Management workshop was chaired by Mike Cook 

from Exxon Mobil and Bob Andrews from Rosen, both representing PRCI. The overwhelming majority of 

participants at the workshop represented PRCI, with 25, 7 and 4 people representing PRCI, EPRG and 

APGA respectively.  

The makeup of the ground was very much indicative of where expertise and SBD and to a lesser extent 

geohazard management is based. There appears to be very little Australian industry experience with 

strain based design or strain based approaches to geohazard management.  

Current research consists of programs by the EPRG and PRCI with no active research by APGA, but it 

was noted that geohazards are an area of concern for APGA. EPRG is currently undertaking reviews of 

seismic design and performance and monitoring methods for strain induced by ground movement and a 

study of strain based assessment of stress designed pipelines. PRCI is doing work on seismic design, 

river crossings design, as well as an initial review report that will be followed by projects on design and 

integrity management of damage subject to axial loading. 

There were three key gaps identified in the current research. Firstly, that many existing pipelines that 

were designed to stress based design criteria are exceeding 90% combined stress limits. Existing SBD 

approaches are limited for strains less than 0.5% and are based around extensive testing and validation 

of material properties for new build pipelines. They are not applicable to existing pipelines that have 

comparatively low strain and unknown material properties.  

The second gap identified was between pipe specifications, i.e. API 5L and welding specifications API 

1104. There appears to be a disconnect between the standards which allows pipe to be produced that 

when welded to API 1104 will produce a weld that has HAZ softening and very low strain capacity, 

sometimes less than 0.5%. Furthermore, lack of limits on upper longitudinal yield strength resulting in 

welds that are not overmatched with the pipe body was identified as a significant concern. This 

difference in strength combined with the low strain capacity of the HAZ that is being exhibited by 

modern pipeline steels has led to rising concerns that there will be an increasing prevalence of both 

hydrotest failures and operating failures in newly built pipelines. 

Finally, it was identified that the defect assessment criteria in B31G may not be applicable to modern 

pipeline steels that exhibit a flat stress-strain curve. 

Four areas were identified for future collaboration: 

 Strain based assessment of existing pipelines – involve ILI, material and integrity experts  

 Steel suppliers and welding experts to address softening of  HAZ in new steels  

 Project with members to address best practices to get pipe and welds for SBD 

 Improved assessment methods for all forms of pipeline damage under axial strains 

2.3.8 Mechanical Damage 

The Mechanical Damage working group was chaired by Guillaume Michal (APGA) and Mures Zarea 

(EPRG). The working group’s scope was broad, considering prevention, inspection, assessment and 

repair of mechanical related damage. 

A significant amount of discussion in the workshop was discussing the nuances and differences of dent 

and gouge type defects. The discussion included such defects that were free to deform with pressure, 

e.g. an excavator strike on the top of the pipe compared to a rock type dent and gauge, usually on the 

bottom side of the pipe, where the rock remains in place, reducing strain at the defect location from 

pressure change. Whilst the defects may be similar in these two instances, the stress change amplitude 

with pressure variation is different, leading to different times to failure, particularly for liquid pipelines 
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which are exposed to higher fatigue type cyclic loading.  

This discussion was followed by discussion on ILI technology and its ability to provide relevant 

information on such defects to allow analysis and prioritising of dig-ups as well as general updates from 

the 15 projects underway on this topic from 2015. Current projects include: 

Prevention 

 Excavators’ understanding of risks when contacting a pipeline (APGA RP4-20A) 

 Effectiveness of external interference protection controls (APGA RP4-25) 

 Understanding defects created by HDD (APGA  RP6-3-07) 

 Concrete mattress design guideline (APGA RP6-3-09) 

 Effect of hostile environment on dent and gouge defects (EPRG 129, 151, 174) 

Inspection 

 Inspection of Mechanical Damage (PRCI MD-1-13) 

 Advanced investigation of shallow dents with cracks removed from service (PRCI MD-1Q) 

Assessment and Repair 

 Improved model for burst resistance of dent and gouge defects (EPRG 147, 186) 

 Improved model for fatigue resistance of dent & gouges (PRCI MD-4-4) 

 Fatigue model for dents, dents on welds, dents with metal loss, shallow dents (PRCI DOT 

projects MD-4-2, MD-4-9, MD-4-14, MD-4-11) 

 Alternate response criteria for dents (PRCI MD-4-13) 

 Advanced investigation of shallow dents with cracks removed from service (PRCI MD-1Q) 

A number of gaps were identified with the current projects that the industry would benefit from closing. 

These identified gaps are listed below. 

Inspection (Gaps) 

 Comparison of runs from different vendors and need for unified ILI MD reporting format (PRCI 

MD-1-13) - also for use with assessment models 

 Use with assessment models. Which are the parameters to be measured by ILI / NDT? Provide 

indications on parameters that can be well measured. 

 ILI Tools. ILI Tools should discriminate between gouge and metal loss. Improved software 

needed to process ILI data: pattern recognition, dent halo, etc. Developments required to 

aggregate/process supplementary data with MFL data 

Assessment and Repair (Gaps) 

 Fatigue cycling spectrum severity. Need to unify views in terms of liquids & gas pipelines fatigue 

cycling spectra and gap for gas lines. Clarify location dependence with respect to pumping / 

compressor - Possibility to reuse CEPA recommendations. 

 Safe excavation practices. Need updated practices based on recent developments, especially 

Dent & Gouge.  

 Dent & Gouge fatigue behaviour. Work in this area (PRCI MD-4-4) needs to move quickly and 

catch up work on dents, dents on welds and dents on corrosion to be ready for next stage of 

MD-4-13, alternate criteria for operators' response to MD 
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2.4 PAPERS AND PANEL PRESENTATIONS 

2.4.1 Session 1 – Inspection and Integrity 

he first technical session of the JTM commenced on Tuesday 2 May, and focused on work undertaken 

to improve the way in which pipeline integrity is measured and assessed.   

A number of papers investigated the reliability of in-line inspection (ILI) tools. Susanne Höhler presented 

the results from an EPRG investigation into the conservativism and reliability of in-line inspection tools 

when identifying and sizing mill-anomalies. While not statistically significant due to the sample size 

available for analysis, her results suggest that in-line inspection vendors tend to conservatively identify 

mill-anomalies as corrosion defects (approximately 70% of “corrosion” features in her data set were 

confirmed as mill-anomalies upon inspection by NDT) leading to unnecessary and expensive additional 

validation activities. However, in the information she analysed, all features which were predicted as mill-

anomalies by the ILI vendor were confirmed as such when inspected by NDT in the field. These results 

suggest value in conducting a base-line ILI survey, to help distinguish between construction anomalies 

and corrosion at the first in-service ILI. 

Also on the theme of ILI, the PRCI presented their newly developed ILI technology test facility. The 

young Australian pipeline engineers had the opportunity to visit this facility, located in Houston, as 

discussed in Section 3.5 of this report. The PRCI have developed a standard testing procedure to 

validate commercially ready in-line inspection tools. Initial testing has already been undertaken. Tools 

from selected vendors were pulled through a length of pipe containing various natural and manufactured 

defects. The vendors provided initial sizing and classification of the defects.  PRCI found that while 

initially most of the tools performed within their reported specifications, there were some defects for 

which tools across the board generally had difficulties sizing correctly. The vendors were provided with 

actual measurements of a small number of these defects to simulate validation digs, and the vendors 

were given the opportunity to reprocess their data and provide a final report. Following the “validation”, 

all of the tools tested were within the specifications as detailed by the vendors. This highlights the 

importance of undertaking direct inspection validation activities following inline inspection. 

Of particular relevance to some of the older Australian assets was a paper presented by Aaron 

Dinovitzer and sponsored by PRCI, entitled In the Ditch Non-Destructive Mechanical Property 

Measurement of Vintage Low Toughness Pipe. This presentation detailed the development of a tool 

capable of predicting mechanical properties, specifically Charpy V-Notch (CVN) toughness and strength 

(Ultimate and Yield), of vintage (pre-1970s) line pipe using non-destructive, in the ditch measurement 

techniques. This tool is specifically promising for operators of pipelines made of vintage linepipe who do 

not have records of these values – either the testing was never undertaken, was not undertaken using 

standard methods, or the records have been lost. The tool developed uses a neural network algorithm 

to predict these values from chemistry, hardness and microstructure of the steel. These properties can 

be measured without removing a coupon from the pipe wall (a surface scraping is required) and while 

the pipeline is still in operation. The tool has been developed using properties collected from a large 

database of North American pipelines, and will notify the user when the values may be outside the 

applicable ranges. It is even able to generate a CVN transition curve and predict the ductile-brittle 

transition temperature. The presenter noted the importance of validating the tool with additional data, 

and the sensitivity of the results to the accuracy and precision with which the input data was measured 

in the ditch.  

Other presentations in this session included: 

 Guidelines for Use of Hydrostatic Testing as an Integrity Management Tool  

 Pipe Features Identified During ILI Using MFL Pigs  

 Improved Methods for Estimating Remaining Fatigue Life of ERW Pipelines  
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 Assessment of Surface Loading Models and FEW Simulation of Surface Loading Process for 

Shallow Burial Pipes  

 A Comparison of Burst Tests on Plain and Notched Pipes in the Bare and Coated Condition to 

Determine the Effect of Coating Strain Ageing on Integrity. 

 Application of Thin-Walled Phased Array with EPRD Defect Assessment Guidelines 

 In-Service Performance of Flawed Pipelines for Offshore Applications  

 Developments in the Modelling of Pipelines Failure Due to Mechanical Damage  

 Time-Delayed Failure in X65 Moderate-Toughness Line-Pipes  

 Time-Dependent Failure in Line Pipe Steel: Implications for Guidelines to Avoid Time-Delayed 

Failures 

2.4.2 Session 2 – Corrosion 

The Corrosion session was chaired by Len Krissa (PRCI) and Gianluca Mannucci (EPRG). With 9 

papers presented during the session and frequent discussion in some of the other sessions such as, 

Inspection & Integrity and Welding, corrosion was one of the main topics of this JTM. The corrosion 

session focussed on three diverse aspects; Stress Corrosion Cracking (SCC) and significantly 

advanced corrosion damage, pipeline coatings and stray current induced corrosion.  

The session commenced with two papers focused on the structural implications of corrosion defects. 

One of them studied the guidelines for repair of SCC by grinding and the other the models on which the 

corrosion assessment criteria is currently based. These papers were restricted to a pure mechanical 

analysis and worked as a transition between the inspection & integrity and the corrosion sessions. For 

the paper on guidelines for repair of SCC several simulated SCC cracks on full scale pipes were 

grinded and hydrotested. The results indicated that burst pressure increases as grinding proceeds, but 

not until after the majority of the crack is removed. On the other hand, the paper on corrosion 

assessment models showed through FEA the possible over conservatism of current assessment criteria 

due to the assumption of a through wall crack-like defects. There was also a third paper related to SCC 

that focused more on the causes of this corrosion process than on the consequences of it. This paper 

studied the effects of pipe surface condition on high pH SCC. Through tapered tensile testing of 

specimens with and without mill scale the researchers concluded that the removal of mill scale by grit 

blasting or acid pickling significantly reduces the risk of SCC. 

On the topic of pipeline coatings three papers were presented, one dealt with adhesion loss and the 

other two dealt with barrier properties and CP compatibility. The research on adhesion loss attempted to 

obtain activation energy for adhesion degradation of Fusion Bonded Epoxy (FBE) and three layer 

polyethylene. Unfortunately, the pull-off strength at high temperatures prove to be challenging and did 

not allow the determination of the activation energy for FBE. It should also be pointed out, that the effect 

of Cathodic Protection (CP) on the rate of adhesion loss was not considered in this investigation. On the 

topic of the coating’s barrier properties, there was an apparent inconsistency in the results obtained for 

FBE. One of the paper’s conclusions was based on field observations whilst the other was a study 

performed in controlled laboratory conditions. Field observations of the associated corrosion 

performance to FBE coatings indicates a remarkable improvement over other coatings. The reasons for 

such remarkable performance were attributed to the non-shielding nature of FBE, but no direct evidence 

of this fact or clear definition of what is meant by “non-shielding” was presented. On the other hand, the 

laboratory based study of FBE coatings defines non-shielding as those that allow a significant flow of 

ionic current through them and evaluated this parameter for several commercial coatings. The 

researchers found that after a certain incubation time some coatings indeed showed a higher ionic 

current flow than others, but FBE in particular did not show a significant current flow. This apparent 

contradiction in the result presented by both papers was discussed in the panel sessions and it was 

clarified that the incubation time for FBE may be significantly longer than the immersion time used in the 

laboratory tests. Further research on pre-aged coatings was suggested and is currently underway to 
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evaluate this possibility. Another possibility that must be considered is that the remarkable performance 

on FBE coatings might not necessarily be related to non-shielding properties, but to some other 

mechanisms that are not yet understood.  

The third topic covered by the presentation was the effect of stray current on corrosion. The first paper 

discussed the impact of fluctuations in AC interference on the corrosion risk for buried pipelines. The 

hypothesis was that a cyclically changing AC interference signal (due to fluctuations in energy 

consumption across the day) could have detrimental corrosion effects when compared to an averaged 

value of those fluctuations. The results of a laboratory study focus on testing this hypothesis shown only 

a small detrimental effect that still laid within the boundaries defined by the EN 15280 standard. The 

second paper related to this topic, dealt with the mechanistic aspects of corrosion produced by anodic 

excursions. Through a study performed in controlled laboratory conditions the researchers found that 

the changes in pH at the metal/soil interface are the critical trigger for corrosion. Based on this it was 

suggested that critical times and excursion amplitude values could be found below which no significant 

corrosion is expected. Finally, a paper on the field trial results of a new corrosion monitoring probe was 

presented. The probe has shown promising features as tool to quantify the risk of stray current 

corrosion and corrosion under disbonded coatings. In addition its electrochemical natural provided some 

insight into the corrosion processes affecting pipelines in field conditions. Nevertheless, this as any 

other corrosion probe measures the corrosion occurring on the probe surface and not on the pipeline 

itself. Thus, significant work still remains to ensure the reliable use of this tool to collect strategic 

information about the pipeline. 

2.4.3 Session 3 – Design, Materials & Construction 

The Design, Materials & Construction papers were presented over two sessions on the 3rd and 4th of 

May. The session on the 3rd of May was chaired by David Horsley and Hendrick Löebbe representing 

PRCI and EPRG respectively. The chairs for the second session on the 4th of May were Frank Barbaro 

and Tanja Schmidt representing APGA and EPRG respectively. A total of nine papers were presented 

across the two sessions, with a wide array of topics covered. Three of the papers were of particular 

interest: 

1. Experimental Investigation of Delamination’s Impact on the Absorbed Charpy Energy of an X80 

Line Pipe Steel B. Davis*, G. Michal, C. Lu 

2. Implications of Linepipe Steels with Low Strain Hardening and HAZ Softening of Design, 

Construction and Maintenance Y-Y Wang*, B. Wang, B. Liu, S. Rapp 

3. Crossway: Pipeline Shoreline and Waterway Crossings Engineering Guideline E. Jas*, T. 

Seeber, J. Grapiglia 

The first paper above was presented by Bradley Davis, who was a member of the JTM Study Tour 

Group. The paper outlined the research that has been done by the EPCRC in cooperation with APGA to 

investigate the effect that delaminations have in Charpy test specimens. Testing was conducted on test 

specimens with introduced flaws to simulate the effect of delaminations. 

The second paper of note was presented by Yong Yi Wang of CRES and addressed the low strain 

hardening and HAZ softening behaviour being exhibited by modern pipeline steels. The paper 

compared the behaviour of old and new steels in three different cases. Firstly, burst pipe segments with 

corrosion anomalies. Secondly, burst of cold field bent pipes and finally, tensile rupture of girth welds. 

The paper also briefly addressed potential best practice in linepipe alloying and specification. 

The third paper of note was presented by Eric Jas from Atteris in Western Australia and was an 

overview of the guideline developed for shoreline and waterway crossings. The guideline was 

developed as part of a joint industry project. The paper served to highlight work being done in the 

Australian pipeline industry to research niches that are being poorly served by current research 
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internationally. The guideline aims to fill the gaps between onshore and offshore pipeline design and 

construction standards. Elements of the guideline are now being incorporated into AS2885.4 and 

DNVGL-ST-F101. 

2.4.4 Session 4 – Human Factors 

The last session of the JTM conference was assigned to three papers on Human and Organization 

factors that were all presented by Jan Hayes from RMIT University, Victoria, Australia. The session was 

chaired by Klaas van Alphen (APGA) and Lorna Harron (EPRG). 

The three papers below were presented by Jan: 

 Reasonably Practicable – A Help or A Distraction In Ensuring Public Safety? 

 Experts Ender the Microscope: Personal Liability  Of Engineers and the impact on night Stakes 

Decision Making  

 Process Safety Self –Assessment Tools: What’s out there and What do they mean for your 

Organization  

The first presentation questioned whether current As Low As Reasonably Practicable (ALARP) 

assessment methods are a help or distraction in ensuring public safety. The presentation identified 

some of the limitations and traps of current assessment methods and provided guidance on how to 

overcome these methods. It was noted that the soon to be released AS 2885.6 provides significantly 

more content on ALARP Assessments and will be a useful tool for all three regions.   

The Experts Under the Microscope presentation touched on a case study completed on a recent legal 

enquiry following the significant flooding of the Brisbane area in Australia which questioned experts 

measurement of an upstream catchment dam. The study showed in a legal sense, lawyers are tending 

to want to lay blame on individuals, particularly where individuals did not follow written procedure, 

despite their expertise likely allowing for a better result if not ‘exactly’ following the procedure. The 

presentation questioned how much these cases are impacting engineering decisions in terms of over-

engineering to protect oneself or following a procedure for the sake of following the procedure, rather 

than doing what is actually best in that instance.   

The effectiveness of systems which are designed to prevent potential accidents should be measured 

and monitored. This is particularly important when it comes to process safety, however, since accidents 

are relatively rare events the way in which this can be be measured and monitored poses challenges. 

Jan presented the results of a literature review regarding public domain process safety self-assessment 

tools that organisations can use to benchmark current practices and seek areas for improvement. In that 

research eleven tools were identified from a range of sources including industry associations, 

professional societies, regulators and the academic literature and from sectors including offshore oil and 

gas production and onshore process plant .They were all based on various theoretical perspectives 

regarding what makes for excellence in process safety performance such as safety culture, safety 

management systems, high reliability theory and resilience engineering. However each tool has their 

own advantages and disadvantages which individual companies should consider carefully to make a 

sensible decision on which they incorporate for their use. 
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3 INDUSTRY TOUR 

3.1 DNV-GL  

Det Norske Veritas (DNV) was founded in 1864 in Oslo, Norway, as a membership organisation aiming 

to standardise classification and taxation of the marine industry. Similarly, Germanischer Lloyd (GL) was 

formed in 1867 as an independent classification society to create transparency around the quality of 

ships. In 1962, DNV moved into the petroleum sector with the discovery of oil in the North Sea, and 

published the world’s first pipeline rules in 1976. While there is a long history of collaboration and 

cooperation between the two companies, DNV and GL officially merged on 12 September 2013. The 

DNV GL Group operates in over 100 countries with over 15 000 employees in areas including wind 

energy, maritime and oil and gas. 

The JTM Study Tour Group was lucky to visit DNV GL’s Columbus offices as the first stop of the study 

tour. The Columbus office is located on 120 000 square feet in the Dublin area, with the test facility 

occupying over half of this area. A separate pipe storage and burst testing facility is located 

approximately 15 minutes away from the main property. Upon arrival at the DNV GL offices, the 

engineers were greeted by Tara Podnar McMahan, Head of Section, Integrity Solutions, and the Chair 

of the Young Pipeline Professionals (YPP). 

DNV GL’s Columbus office primarily services the oil and gas industry, providing support in risk and 

integrity management for onshore transmission pipelines and drilling in aggressive environments. Their 

scope is not limited to oil and gas, however, and during the young pipeliners’ visit testing was being 

undertaken to aid materials selection and integrity management for other applications in aggressive 

conditions. 

The Australians were taken on a tour of the laboratories by the Health, Safety, Environment and Quality 

(HSEQ) Coordinator. In the first lab visited, a series of tensile and fatigue tests were being undertaken. 

The Coordinator explained how soil and ground water sampling were undertaken in the field to allow 

simulation of the in-service environment for each application – from solutions of CO2-saltwater at high 

pressures and temperatures to replication of the conditions encountered in offshore drilling, to 

temperatures of -40 degrees Celsius for Arctic operations. The latter required utilisation of an on-site 

backup diesel generator to ensure that the system did not overpressure in the event of a power 

blackout.  

The second laboratory visited was an electrochemical laboratory. Electrochemical Impedance 

Spectroscopy (EIS) was being undertaken on a sample of 304 stainless steel. This sample had been 

exposed to a particularly aggressive solution – high pH and with dissolved halogens – to represent the 

composition of nuclear waste stored at a facility in North America.  

A crack growth experiment – running for over 4 months – was operating in the next room. This particular 

experiment was designed to mimic the conditions in a power generation facility using ultra-pure water at 

200 degrees Celsius, pH controlled with ammonia. 

The DNV GL coatings and non-metallic testing laboratory featured 30 autoclaves, ranging from 2 L to    

20 L in capacity. The Coordinator explained that DNV GL are engaged by operators to undertake 

disbondment testing on coatings, and suitability of o-rings for various fluid properties, to aid with 

selection for specific applications. 

The next series of laboratories were fitted with air locks and remote alarms for monitoring air quality – 

testing inside these rooms involved solutions of hydrogen sulphide (H2S), sometimes at high pressures 

and temperatures. One of the tests was being conducted to determine the effect of hydrofluoric acid 

(HF) on production casing. In drilling operations, a solution of hydrofluoric acid is injected downhole to 

help clear the formation of precipitate and improve permeability. The solution is dosed with inhibitor to 
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prevent damage to the casing on injection, however corrosion from the return produced reservoir fluid 

must be managed.  

Figure 1 Photo of a laboratory test being conducted at DNV 

 

The Coordinator briefly explained some of the measures that DNV GL employ to ensure public safety at 

their testing facility. One initiative is education and training for local emergency services, where they are 

informed of the specific risks of some of the chemicals used and stored on site- such as the H2S and 

HF. 

The facility contained two flow loops to test the effect of production fluids on pipe materials and the 

effectiveness of corrosion inhibitors. One flow loop was located inside the building, and was constructed 

of 1 inch piping and capable of operating at up to 10 m/s under constant fluid conditions for months at a 

time, thanks to two conditioning tanks. The other flow loop was full-size, constructed outside of the 

building to test a specific operator’s production fluid. 

Figure 2 Photo of the outdoor flow loop 

 

The final location the group visited at DNV GL’s main site was the forensic investigation laboratory, 

where samples of failed or defective pipe were examined to determine the cause of failure. William (Bill) 

Bruce, Senior Principal Engineer & Group Leader – Welding Technology Materials Service Advisory, 

joined us for this section of the tour, and reiterated some of the concerns raised at the JTM relating to 

softening of the heat affected zone in new high toughness steels. As was discussed at the JTM, he 
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explained how it is hard for the weld strength to match the strength of the pipe body, which has resulted 

in a concerning number of failures during hydrostatic testing of new pipelines. One of the concerns is 

that there is no specified maximum longitudinal toughness in API 5L, which specifically makes matching 

of the girth weld strength difficult. 

He also showed us an example of a failure in a vintage pipe from 1930. While there are aging pipelines 

within the Australian transmission network, it is reassuring that there is not the same extent of vintage 

pipes in operation as in North America. This particular pipeline failed due to corrosion at the girth weld 

(a bell-bell weld), however the pipeline was also uncoated (only painted) and operating without any 

cathodic protection. Die penetration had been used to highlight the leak flow path and help determine 

the cause of failure. 

More relevant to Australian assets, Bill Bruce explained the risk of 1950s/60s pipe failing due to 

hydrogen induced cracking (HIC) at the girth weld following additional longitudinal stain from soil 

subsidence after rain events. Finally, he showed us the test rig used to slit and grind the samples from 

the project he presented at the JTM, Guidelines for Repair of Stress Corrosion Cracking (SCC) on 

Operating Pipelines by Grinding.  

The JTM Study Tour Group next visited DNV GL’s facility where large sections of failed or defective 

pipe is received and tested both destructively and non-destructively. There were examples of weld 

cracking, inadequate repairs and general corrosion, as well as some very large sections of fractured 

pipe. The most spectacular failed pipe had been split by a brittle running fracture. Bill Bruce also 

indicated the pipe from his SCC grinding project which had been destructively-tested following removal 

of defects via grinding.  

DNV GL also presented on the process of their investigation of the Deepwater Horizon/Macondo Blow-

Out Preventer (BOP) cause of failure. Barbara (Nikki) Padgett Principal Engineer – Root Cause, and 

Shane Finneran, Senior Engineer – Modelling, were part of the investigation team from DNV GL tasked 

with determining the technical cause of the BOP failure. Theirs was only one facet of the total 

investigation undertaken into this incident, one of the largest loss of containment events to occur in 

North America. Other investigations – such as determination of the root, or human factors, causes – 

were undertaken by agencies including the Chemical Safety Board, Department of Homeland Security, 

Department of Justice, and the Department of the Interior.  

DNV’s failure analysis scope encompassed supervision of the recovery of the BOP; review of collected 

documentation, interviews and ROV footage; function testing of the control systems; and assessment 

and modelling of the drill pipe, rams and annular to determine technical cause of failure. 

The presenters stepped through the stages of their investigation. The first challenge was recovery of the 

BOP and storage at the NASA Space Centre in Houston. As-found drill pipe, annular and rams from the 

BOP were recovered, laser scanned and pieced back together. The computer models generated from 

the laser scanning allowed DNV to identify a potential flow path and align areas of damage. FEA 

modelling was undertaken and compared to the 3D laser models to validate their theories. The 

presenters said that they had only seven days to determine the root cause and incident timeline. 

Recommendations from their report were provided to the regulator, who has in-turn incorporated these 

findings into new rules for offshore well-control.  

Overall, it was eye-opening to see the depth of experience of the personnel at DNV GL offices, and the 

range of projects that they work on. While Australia’s low pipeline failure rate is something to be proud 

of, the higher number of incidents in the USA means that there is much that the Australian pipeline 

industry can learn from their experiences. 
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3.2 CRES 

CRES, Center for Reliable Energy Systems, was incorporated in the State of Ohio on June 20, 2007 

and was started by the industry’s highly regarded Yong-Yi Wang.  CRES is a privately owned applied 

research and consulting organisation focusing on the reliability and structural integrity of energy 

systems which encompass a wide range of physical facilities for energy exploration, production, 

transportation, and distribution.  CRES provides multidisciplinary solutions to high-impact and complex 

problems facing the energy industry. 

The JTM Study Tour Group visit was to CRES’ facility in Columbus Ohio. The facility includes a 6,000 

square feet warehouse and laboratory facility. Construction of the laboratory facility remains underway 

so CRES currently use external provides for much of their testing work. The visit was meeting room 

based where presentations on the CRES business and recent relevant recent projects were provided 

and discussed. The list of presentations is listed below.  

 Overview of CRES Services presented by Ming Liu  

 Guideline for the Management of Pipeline Lifting and Lowering-In Stresses (PRCI CNST-2-2) 

presented by Cody Degen 

 Application of Thermal Analysis Tools for Girth Welding Procedure Qualification presented by 

Dan Jia 

 Improving the Assessment of Cracks Clusters with Intelligent Interaction Rules (PRCI SIA-1-5) 

presented by Bo Wang 

 Evaluation of Girth Weld Flaws in Vintage Pipelines (PRCI SIA-1-7) presented by Bo Wang 

 Refined Methodology for Assessment of Weld High-Low Misalignment (PRCI MATH-5-2) 

presented by Kunal Kotian.  

It was quickly obvious to the JTM Study Tour Group that the CRES organisation is a group of highly 

capable, highly motivated and passionate individuals that are willing to confidently take on and likely to 

deliver on any challenge no matter how complex. The visit was thoroughly enjoyed.  

Figure 3 A photo of the JTM Study Tour Group at CRES Reception 
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3.3 KIEFNER & ASSOCIATES 

While in Columbus, Ohio, USA, the JTM Study Tour Group had a chance to visit Kiefer and Associates. 

Kiefner and Associates began in 1990 after the founder and namesake John F. Kiefner saw a need for 

qualified, experienced consultants to take on the challenges of the modern pipeline industry. 

John F. Kiefner played a key role in the early days of fracture control requirements while working at the 

Battelle Memorial Institute with the likes of Willard Maxey and Robert Eiber. John founded Kiefner and 

Associates after his retirement from Battelle, where he worked for 23 years. In 2014, John was awarded 

an ASME Lifetime Achievement Award for his contributions. 

When the JTM tour group visited Kiefner, they had only recently moved to their new location near the 

airport in Columbus. Their new location allowed for them to consolidate their office spaces, testing 

facilities, and material storage/handling warehouse under one roof. After having a brief overview of the 

company by Vice President Carolyn Kolovich, the group set out on a tour of the new facility. 

The tour was given by the Lead of the material testing group. The first stop was in Kiefner's indoor 

storage facility, where pipes currently undergoing investigations were processed. The pipes ranged from 

small to medium diameters and dated from the 1950s to present day. One pipe was even fitted with a 

mechanical joint. 

A majority of their work deals with corrosion and mechanical damage. A particular pipe that was pulled 

from swamp-like conditions had its SCC revealed to the group by magnetically charging the pipe after 

being covered with metallic particles, Magnetic Particle Inspection (MPI) a common NDT technique 

used by industry. 

Kiefner had also prepared a set of Charpy and tensile tests to show the group. Charpy impact and 

tensile testing are a major component of Kiefner's analysis of structural integrity.  

After touring the facility, the group was treated to three presentations by some of Kiefner's researchers. 

The first presentation dealt with the pneumatic testing of pipelines as a means to replace hydrostatic 

testing in situations where water is difficult to gather or leads to other issues.  This presentation was 

filled with videos of drastic explosions from full scale, notched pipe experiments the researchers 

performed the pneumatic testing on. While the explosions were fascinating to watch, they revealed the 

serious safety concerns of pneumatic testing. The final two presentations gave an introduction to stress 

analysis, monitoring of pipeline stress at road crossings and in-line inspection (ILI) tools. The ILI 

presentation provided a great segway to the tour's next stop at Rosen. 

Figure 4 A photo of the JTM Study Tour Group in the ILI presentation 
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Figure 5 A photo of the JTM Study Tour Group at Kiefner Reception 

 

3.4 ROSEN 

On Tuesday 9th of May after visiting the Kiefner facilities, the JTM Study Tour Group had a chance to 

visit the ROSEN advanced technology facility in Columbus.    

The ROSEN Advanced Services facility, located in Gahanna Ohio, operates under the support of the 

ROSEN USA flagship office in Houston. The ROSEN facility in Ohio was established in 2014 to serve 

the market with the latest EMAT and UTCD technologies The Columbus facility have a strong focus on 

advanced diagnostic services and integrity solutions which comprises advanced crack inspection and 

assessment services for pipelines.   

ROSEN USA, is one of the seven ROSEN operating companies and is independently operated to meet 

the needs of the US-based market. Local ROSEN USA employees provide the complete range of 

ROSEN products and services, and meet all group and industry qualification standards. 

The tour was hosted by Miguel Irigoyen (Project Office Manager) and Tyler Huston (Project Manager). 

Tyler started the presentation with a safety moment on the topic of driving safety to highlight the 

importance of safety in our daily life in addition to work related safety. The ROSEN overview and 

structure was then explained by Miguel in a 30 minute presentation before the Young Pipeliner’s visited 

the workshop and data evaluation department. 

The workshop visit included witnessing the final test of a ROCD-UT tool (UT Crack detection), viewing 

of a number of inspection tools and the opportunity to discuss items of interest with lead technicians in 

the workshop.  
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Figure 6 A photo of the JTM Study Tour Group following the ROCD-UT tool test at Rosen 

 

Following the workshop visit, the JTM Study Tour Group were given the opportunity to inspect Rosen’s 

ROSEN’s new ILI service Vehicle “R3” which is a novel inline inspection service with the motto of being 

‘Available Anytime and Anywhere’. A picture of this vehicle and trailer is provided at the end of this 

Section. The R³ service is an all-encompassing service that brings the inspection equipment to the 

pipeline operator’s inspection site along with a personal, certified R³ Field Project Engineer dedicated to 

completing all inspection needs and Auto Data processing. A complete service report is produced on 

site following the inspection. 

The R³ inspection service covers all necessary cleaning, geometry, metal loss, and mapping inspections 

ranging from 6”-24”. 

Figure 7 A photo of the JTM Study Tour Group in front of Rosen’s R
3
 facility 

 

The final session at the ROSEN facility included a visit to the data analysis room at the Columbus 

facility. The data analysis team showed the Young Pipeliner’s examples of the data output from ILI runs 

and explained how they identify and report features back to the Operators.   

3.5 PRCI TECHNICAL 

In the words of its president, Cliff Johnson, “The Pipeline Research Council International (PRCI), is the 

preeminent global collaborative research development organization of, by, and for the energy pipeline 

industry”. Although most of his pipeline members are based in North America, it also counts with the 

participation of several companies through Europe, Saudi Arabia, Brazil and China. It is a 100% 
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privately founded institution and has been delivering value to the industry since 1952.   

Figure 8 A photo of the JTM Study Tour Group in PRCI Reception 

 

The JTM Study Tour Group was fortunate to visit their recently inaugurated Technology Development 

Centre (TDC) in Houston, Texas. The visit started with a tour of the offices and a set of presentations. 

For the first presentation, their integrity and inspection program manager, Hans Deeb gave a general 

presentation of PRCI and the TDC. Steven Trevino from Diakont advanced technologies group gave the 

second presentation on Diakont’s robotic inspection and repair solutions. Finally, Drew Starnes from 

Innospection, presented the third presentation on their Eddy current and magnetic eddy current 

inspection tools.  

Following the presentations, the group visited the workshop and yard where PRCI’s impressive 

experimental arrangements and pool of defective pipe sections are located. 

In the yard Hans displayed the pull through experimental arrangement used to compare the reliability 

and accuracy of in-line inspection tools results among different vendors. This setup was used to 

produce the paper entitled “Development of an industry test facility and qualification process for ILI 

technology and evaluation enhancements” presented on this JTM. The arrangement consists of a Pull 

test winch with a pulling capability of over 18 ton-force at an approximated speed of 5m/s and several 

test pipeline sections containing all types of real and artificial defects. The testing pipe strings currently 

installed are 16” and 24” in diameter, with 9 and 120 meters in length respectively. In addition, an 8” 

testing pipe string is being constructed.  
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Figure 9 A photo of the JTM Study Tour Group adjacent the ILI test rig winch 

 

 

Figure 10 A photo of the ILI test rig set-up and the PRCI yard 

 

Another impressive experimental arrangement installed at the TDC’s yard is a 6’’ liquid flow loop 

designed to evaluate ILI tools in difficult to inspect and navigate conditions. This loop can be configured 

to introduce real and simulated defects. Furthermore, PRCI plans to add 12” sections to this loop in the 

near future. 

  

 

 



2017 APGA AGIT EPCRC Study Tour 

21st Joint Technical Meeting 
Summary Report 

 

File Reference: 2017 JTM Summary Report - Rev 0  Page 22 of 43  

Printed: 01-Aug-2017 

 

Figure 11 A photo of the flow test loop in the PRCI yard 

 

The TDC yard also contains more than 1,100 pipe samples ranging from 6” to more than 24” with real 

defects such as dents, internal and external metal loss and SCC. Most of these pipe defects were 

produced in service. One particularly impressive sample (illustrated below) serves as testimony of the 

high quality of the steel used in pipeline construction.  An explosive charge was detonated over this pipe 

section and although the pipe collapsed to approximately one third of its initial cross-section, no leaks 

were produced. This is an astounding result especially when the high strain rates produced by the 

explosion are considered. The JTM tour participants were also fortunate to observe the 3D scanning 

technology used to in the ditch data collection of metal loss and dents in action. The equipment was 

being evaluated on real pitting defects produces along a 24” pipe. 

Figure 12 A photo of the pipe damaged from an explosive charge 

 



2017 APGA AGIT EPCRC Study Tour 

21st Joint Technical Meeting 
Summary Report 

 

File Reference: 2017 JTM Summary Report - Rev 0  Page 23 of 43  

Printed: 01-Aug-2017 

 

3.6 PLAINS ALL AMERICAN PIPELINES 

Plains All American Pipeline (NYSE: PAA) is a publicly traded Master limited partnership in the oil 

pipeline transportation, marketing, and storage business in the United States, a liquefied petroleum gas 

business in Canada, and natural gas storage business in Michigan and Louisiana. It owns about 37 

million barrels (5,900,000 m³) of terminal and storage capacity and 15,000 miles (25,000 km) of crude 

oil pipelines. 

The JTM Study Tour Group visited PAA on Thursday 11th of May in their Houston office which is 

located at 333 Clay Street, Suite 1600. The visit was meeting room based where several presentations 

and discussions were held.  

The presentations started with a company introduction given by Bill Crochet, Director of Asset Integrity 

and was followed by a detailed presentation on work completed in house to incorporate more advanced 

leak detection systems on their liquids pipeline infrastructure with automatic shutdown and isolation 

capability. A summary of these presentations is provided in the following paragraphs.   

Figure 13 PAA Assets 

 

The Company's crude oil pipelines in the United States include Basin Pipeline System, Mesa Pipeline 

System, Sunrise Pipeline, BridgeTex Pipeline, Cactus Pipeline and Permian Basin Area Systems; South 

Texas/Eagle Ford Area, which includes Eagle Ford Area Systems; Western, which includes All 

American Pipeline System, Line 63 and Line 2000; Rocky Mountain, which includes Bakken Area 

Systems, Salt Lake City Area Systems, White Cliffs Pipeline, Cheyenne Pipeline and Saddlehorn 

Pipeline; Gulf Coast, which includes Capline Pipeline System and Pascagoula Pipeline, and Central, 

which includes Mid-Continent Area Systems, Diamond Pipeline and Caddo Pipeline. The Company's 

crude oil pipelines in Canada include Manito Pipeline, Rainbow System, Rangeland System and South 

Saskatchewan, and its NGL Pipelines in Canada includes the Co-Ed NGL Pipeline System. 

The Company's supply and logistics segment operations consist of the merchant-related activities, 

including the purchase of the United States and Canadian crude oil at the wellhead, the bulk purchase 

of crude oil at pipeline, terminal and rail facilities, and the purchase of cargos at their load port and 
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various other locations in transit; the storage of inventory during contango market conditions and the 

seasonal storage of NGL and natural gas, and the purchase of NGL from producers, refiners, 

processors and other marketers. Its activities also include the resale or exchange of crude oil and NGL 

at various points along the distribution chain to refiners or other resellers; the transportation of crude oil 

and NGL on trucks, barges, railcars, pipelines and ocean-going vessels from various delivery points, 

market hub locations or directly to end users, such as refineries, processors and fractionation facilities, 

and the purchase and sale of natural gas. As of December 31, 2016, the Company employed a range of 

owned or leased physical assets throughout the United States and Canada, including 14 million barrels 

of crude oil and NGL linefill in pipelines owned by the Company; five million barrels of crude oil and NGL 

linefill in pipelines owned by third parties and other long-term inventory; 820 trucks and 1,065 trailers, 

and 10,660 crude oil and NGL railcars. 

Figure 14 PAA Infrastructure  

 

On May 19th 2015 PAA’s 24-inch diameter on-shore crude oil pipeline in Santa Barbara, CA. 

experienced a loss in containment that : 

 Released approximately 3,000 bbl of oil to the nearby environment. 

 Has resulted in ongoing legal actions that include criminal prosecution. 

 Incurred around $250M in incident related costs to date 

One of the outcomes from this loss in containment was to improve leak detection and automated 

shutdown systems on all of PAA’s liquid pipeline infrastructure. Because of the large volume of 

pipelines, a number of statistical methods were being developed  to create normal operating signatures 

for each pipeline automatically form trend data (as opposed to manually assessing/calculating it for 

each unique pipeline in isolation), that will allow alarms and shutdowns to be raised when the pipeline 

runs outside of this normal operating signature indicating a leak. The large range of normal operating 

conditions and range of locations and sizes for which a leak can be at has made this a challenging task 

that has undergone a number of iterations and is due to commence roll out in the near future. 

3.7 PHILLIPS 66 

Phillips 66 is a relatively new company with a long history in the oil and gas industry.  

Conoco began in 1875, then called the Continental Oil and Transportation Company, while Phillips 

Petroleum Company was established in 1917. Each company played a prominent role in the 



2017 APGA AGIT EPCRC Study Tour 

21st Joint Technical Meeting 
Summary Report 

 

File Reference: 2017 JTM Summary Report - Rev 0  Page 25 of 43  

Printed: 01-Aug-2017 

 

development of the petroleum and chemical industry in the United States, specifically throughout World 

War II. In 2002, Conoco and Phillips officially merged to become the third largest oil company in the US. 

In 2011 ConocoPhillips’ board of directors approved the separation of the company into two separate 

businesses – Refining & Marketing, and Exploration & Production. Phillips 66 began trading on the New 

York Stock Exchange on 1 May 2012, with a focus on midstream petroleum production, processing, 

transportation and marketing. 

There are many theories on where the name “Phillips 66” originated. One popular theory is that in 1927 

the Phillips Petroleum Company was testing a new fuel on Highway 66, and the car was found to be 

travelling 66 mph - and so the company named its new fuel Phillips 66. This name was recently adopted 

by the new company formed in 2012. The current shield logo is an adaptation of a logo used in 1959 for 

the fuel of the same name. 

The JTM Study Tour Group were invited to visit the Phillips 66 head office in Houston, Texas, hosted by 

Brendan Cox and Kyle Wolfe. Before the technical presentations commenced, they were taken on a 

tour of the expansive office building, constructed for a capacity of 2500 workers (only approximately 

1800 are working at the site currently). The headquarters were complete with an enormous gym, indoor 

basketball courts, rooftop soccer field, cafeteria, and water-cooled courtyard.  

Figure 15 Phillips 66 Roof Top Soccer Pitch, Gym and Basketball Court  
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Following the tour, Phillips 66 offered presentations by six engineers in different roles within the 

midstream business.  

At the start of the project lifecycle is a Project Development Engineer. This engineer gave a rundown of 

the stage-gate process used for project development by Phillips 66, and highlighted some of the 

challenges associated with each stage. Specifically he noted the challenge in acting as a contact 

between Business Development, Construction and Operations. There was some discussion around 

acceptable risk and how Business Development should be informed of and accept the risk associated 

with new projects that are proposed and approved, especially when there are restrictions in budget. 

The next presenter was representing Project Execution, and was responsible for determining the final 

estimate of new projects, coordinating detailed design and managing construction.   

While an organisational chart was not provided, it appeared that the Phillips 66 midstream assets are 

broken into separate areas (Divisions), and operations and integrity engineers are responsible for each 

area. Supporting these engineers are independent corrosion and integrity analytics engineers, which 

provide more specialised advice in these areas.  

The Division Operations Engineer for East/Gulf Coast Division provided a summary of some of the 

responsibilities and challenges of his position. The Operations Engineers at Phillips 66 provide technical 

and field support to operations, undertake audits and track corrective actions, coordinate Management 

of Change processes and incident investigations, update procedures and operational plans, and 

undertaken optimisation to improve asset functionality. They are also responsible for management of 

third party encroachments – in 2016 alone they had 21,000 calls from their dial before you dig number, 

811. It was interesting to note that similar to Australia, each state in the US has different legislation 

relating to development near the pipeline and on the pipeline easement. The presenter also noted the 

vastly different attitudes of landowners/public in some states compared with others. A typical method 

was to be asked to provide a “letter of no objection (LONO)” to the developer, which would note that 

Phillips 66 have no issues with the proposed development, or outline what their preferred conditions 

where for the development in question to proceed. 

The Division Integrity Engineer for the Central Division gave an outline of the Phillips 66 assets, which 

cover a vast variety of terrain (swamp, rural, built-up areas) and carry products ranging from crude to 

refined product. They have assets made from steel and GRE (mainly upstream assets) and most of 

their pipelines have a diameter of 12 inches or less. The Division Integrity Engineers work closely with 

Operations Engineers, Integrity Analytics Engineers and Corrosion Engineers to schedule and budget 

appropriate integrity assessments – including hydrostatic tests and intelligent pigging – review anomaly 

work lists and coordinate field repairs. The Integrity Engineers also engage in regulatory liaison. 

The Integrity Analytics Engineers support the Divisional Integrity Engineers in accepting and reviewing 

ILI data, generating the initial ILI dig up work lists, conducting fitness for purpose assessments based on 

ILI data and data from validation digs to determine if pressure derating is required, and help with 

selection of appropriate ILI tools. The Integrity Analytics Engineers also manage integration of the ILI 

data from each run with existing data such as GIS, satellite overlays, MAOP, material certificates, 

known defects and hydrostatic test results. This information feeds into an “Assessment Plan History” 

and an assessment similar to a Remaining Life Review. This is undertaken approximately 18 months 

after each ILI run, and determines the requirements for the next inspection cycle. This plan also 

provides evidence to the regulator of how the asset is being managed and compliance with the 

regulations is being ensured. 

The final engineering group to present were the Corrosion Engineers. Phillips 66 currently employ four 

Corrosion Engineers, who assess the integrated pipeline integrity data specifically to determine 

corrosion growth rates and help manage corrosion threats. They demonstrated a software tool that they 

are currently developing, which matches anomalies from successive ILI tools to determine the corrosion 
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growth rate (it does not consider potential error in the tool, however). They also demonstrated software 

which maps anomalies in 3D and can be viewed and interacted with using google glasses/virtual reality.  

It was an interesting experience to visit such a large company, and see the resources available – both 

technically and in the facilities. It was also a good opportunity to see differences and similarities 

between Australian and North American oil and gas transmission operations. 

Figure 16 The JTM Study Tour Group in Phillips 66 Reception  

 

3.8 SHELL PIPELINE COMPANY 

Shell is an historic, well known and respected global brand and company that requires little introduction. 

The Shell global group of energy and petrochemical companies has an average of 92,000 employees in 

more than 70 countries with its beginnings tracing back as early as 1833. Shell uses advanced 

technologies and takes an innovative approach to help build a sustainable energy future. 

The JTM Study Tour Group visited the Shell Pipeline Company’s offices in Houston Texas. Shell 

extended the invitation to other Young Pipeliners Association of Canada (YPAC) and Young Pipeline 

Professions (YPP) members which resulted in around 30 young pipeliners attending the Shell visit in 

total. The extended invite encouraged discussion and mingling between young engineers from the 

various countries that was enjoyed by all. 

The visit was meeting room based with a presentation on the 1999 NTSB Pipeline Accident. The 

incident released 5,638 bbls of gasoline, resulted in the deaths of two children and one teenager, 

critically affected the city’s water system and traumatised the local population. The major differentiator 

between this catastrophic, historic incident presentation and others that the APGA and EPCRC young 

pipeliners had received in the past was that the presentation was given by two of the men that had 
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significant involvement in the incident, Richard Klasen and Patrick Vieth.  Despite the incident having 

occurred near 20 years ago, it was clear the impacts were still fresh within these men by the passion 

they showed when presenting and the few dry eyes left in the room by the end of the presentation.  

Richard Klasen’s involvement in the incident included the review of an ILI indication at the location of 

the incident several months before the failure and the election not to excavate and examine the 

indication further. One of the Probable Causes later reached by incident investigators was Olympic’s 

(the Operator at the time) inaccurate evaluation of in-line pipeline inspection results, which led to the 

company’s decision not to excavate and examine the damaged section of pipe. Richard’s key message 

to the audience was that ‘The Public demands all of us to be at our best every day!’ and challenged the 

audience be better than him because living with the memory of the loss of lives due to your actions 

never goes away.  

Patrick Vieth’s was engaged following the incident to assist Olympic with public relations and incident 

investigations. Patrick gave a calming contrast to Richard’s presentation, as he likely also did to the 

public and others involved at the time of the incident. One of Patrick’s messages was for the industry to 

understand that a proactive industry gets far more safety value for its dollar than a reactive one, in that 

following an incident, massive sums of money is spent on legal fees, incident investigations, PR of 

which most does little to prevent similar future incidents. If the same expenditure was spent on 

preventative means before an incident, much more safety value would be realised.         

The JTM Study Tour Group as well as other audience members were all left impacted by the 

presentation that is likely to improve each individual and the industry in the future. Thanks again to 

Richard and Patrick for giving a difficult but impactful and constructive presentation. 

3.9 VERMEER 

Vermeer is well known in the pipeline industry as manufacturers of trenchers and Horizontal Directional 

Drill (HDD) rigs. The JTM Study Tour Group was lucky enough to tour the Vermeer plant in Pella, Iowa, 

USA on the 15th of May.  

Figure 17 One of Gary Vermeer’s earliest inventions  
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Vermeer is a family owned business that was founded by Gary Vermeer in 1948 selling grain handling 

equipment to the local market. Over the two following decades Vermeer expanded and continued to 

service the agricultural market. Vermeer achieved breakthrough success with a development in 1972 of 

a round baler after the design of the A-C Roto-Baler, and the Vermeer Company began selling its model 

605 - the first modern round baler. Vermeer then progressively expanded into the pipeline, forestry 

management and utilities markets. 

Vermeer is synonymous with chain trenchers used in the pipeline industry. Vermeer first began 

development of chain trenchers for agricultural use in the 1960s. They then expanded into the municipal 

and industrial sectors with larger more capable trenchers for the installation of sewers, electricity lines 

and pipelines. In the early 1990’s Vermeer also developed its own HDD equipment, which are widely 

used in the pipeline industry today.  

Vermeer also produces a variety of tree care and forestry management equipment. Vermeer produces 

specialised brush chippers, stump cutters, trailers, forestry tractors, horizontal grinders, tub grinders and 

whole tree chippers. 

 Vermeer has also moved into mining with terrain levelers and surface miners, which are now widely 

used in Australia for open cut mining activities. 

The above equipment shows the four major sectors that Vermeer seeks to service: Agriculture, 

Pipelines, Forestry management and Utilities. Unlike other manufacturers, like Cat, Hyundai and John 

Deere etc. Vermeer focuses on niche products for specialised task rather than more common place 

equipment, such as excavators. An example of this approach are tree spades, which are used for 

relocating large trees. Vermeer was an early entrant into the market for tree spades, however, as the 

market became more established and the equipment more commonplace Vermeer chose to stop 

manufacturing tree spades and move into new niche markets. 

Figure 18 Various Vermeer equipment in the training area  

The JTM Study Tour Group visit to Vermeer began with a brief presentation on Vermeer’s history and 

business and a tour of the Vermeer museum. Following this, they toured Plant 4, which is the plant 

responsible for the manufacture of Vermeer’s large HDD rigs and the T1655 terrain leveller, which is the 
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largest piece of plant that Vermeer has manufactured and the largest machine ever manufactured in the 

state of Iowa. Vermeer would typically produce upwards of 12 of these per year.  

Figure 19 One of the Vermeer Manufacturing Plants  

 

After the tour of Plant 4 the Group had lunch with Chair of the board Mary Vermeer Andringa and CEO 

of Vermeer Jason Andringa. This lunch was especially informative to the group as both Mary and Jason 

were able to answer a wide variety of questions on Vermeer’s history, what has contributed to its 

success, how Vermeer operates and how it plans to operate in the future.  

Figure 20 Vermeer’s largest machine, the T1655 terrain leveller  

 

The final part of the Group’s visit to Vermeer was a tour of Plant 6, which was producing small tractors 
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and small HDD rigs. While the machines produced at this plant were physically smaller than those 

produced at Plant 4, their production process better demonstrated the lean manufacturing and 

continuous improvement philosophy that Vermeer has. The most striking example of this were the 

robotic parts trolley collectors, which collect and deliver parts to different manufacturing stations. When 

requested, they collect a parts trolley and navigate to the work station that requested it completely 

autonomously. This also then triggers restocking requests for parts trolleys from parts “super markets”, 

ensuring that workstations never run short of parts and that parts are restocked as required. 

The Vermeer plant also demonstrated a structured approach to eliminate waste in all process. For 

example laser cutting machines are managed to maximise the yield from plates depending on the parts 

required, see the image below. Welding jigs are optimised to eliminate vertical and overhead welding as 

much as possible. These process improvements are identified at structured workshops where shop staff 

regularly meet to identify waste in processes and improve efficiency. 

Figure 21 Thick profile cut plate got the JTM Study Group excited  

 

The JTM Study Tour Group greatly benefitted in seeing an operating manufacturing plant as all of the 

members come either from an operations, design or regulatory background. It was highly educational to 

for Group members to see the how lean manufacturing is applied in a practical sense and how it could 

be applied in other environments. 

3.10 EVRAZ 

The JTM Study Tour group visited the Evraz North America steel and pipe mill at Regina 

Saskatchewan, Canada on the 17th of May following the successful visit to Vermeer in Des Moines.  

Evraz NA is a subsidiary of Evraz PLC and is a leading manufacturer steel manufacturer in North 
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America. It has facilities in Portland, Ore.; Regina, Saskatchewan; Pueblo, Colo.; Calgary, Camrose and 

Red Deer, Alberta. All of these facilities were acquired piecemeal by Evraz PLC to form Evraz NA. The 

Regina facility that the JTM Study Tour Group visited has a long history prior to its acquisition by Evraz 

NA in 2008. It was founded by Bill Sharp as Prairie Pipe Manufacturing Inc. with plans to build a small-

diameter pipe mill primarily to serve the Saskatchewan market for welded line pipe. Prairie Pipe 

Manufacturing Inc. merged with Interprovincial Steel Corporation in 1959 and began trading as 

Interprovincial Pipe and Steel Corporation (IPSCO). As IPSCO the steel and pipe mill at Regina steadily 

expanded to service the North American steel and pipe market during the period between 1960 and 

2000. At the time that it was purchased by Evraz NA in 2008 it had two electric arc furnaces, three spiral 

pipe mills, a seamless mill and two ERW pipe mills. Since then there have been several upgrades that 

will be discussed below. 

The JTM Study Tour Group started its tour of the Regina facility at the research and development 

building of the facility. At this point the group was greeted by Muhammad Rashid and Laurie Collins. A 

brief overview of the facility was given including the types of products that are made at the Regina 

facility, the steel making process and the various pipe making processes. Following the group’s 

introduction, representatives from the Production facility took the Group on a tour of the steel mill and 

rolling mill. The group then enjoyed lunch with a number of Evraz NA personnel. After lunch the group 

toured the R&D Lab and then toured the various pipe mills. Unfortunately, on the day of the JTM study 

group tour only the small diameter ERW mill was operating. However, this allowed members of the 

group to more closely inspect the equipment at the facility, consequently there was some benefit to this 

otherwise unfortunate timing. 

The steel mill consists of two electric arc furnaces and a continuous caster. The product steel is made of 

recycled steel with alloying elements added to achieve the desired steel properties. The steel currently 

and historically produced at the Regina facility has been alloy rich when compared with modern pipe 

steel produced by other mills outside of North America. However, recent improvements in the control 

systems of the continuous caster that will in theory reduce the amount of segregation during the casting 

process and allow for a leaner steel chemistry will be possible. A lean chemistry is desirable as it 

improves the weldability of the steel and reduces its production cost. However, it may introduce risks of 

HAZ softening and limited strain hardening as has been previously discussed earlier in this report. 

In common with all modern steel mills, the production of coil and plate at the Regina facility is a Thermo 

Mechanically Controlled Process (TMCP). TMCP plate and coil is produced at Regina via a two stage 

process. At the first stage the slab is put through a roughing mill to get the steel down to closer to the 

final thickness and to extend the length of the slab. It then passes through a Steckel mill, which is a kind 

of reversible rolling mill. The steel is fed in forwards and then reversed through its rollers several times 

to achieve the desired thickness. Following this the steel is either cut into plate or rolled into coil. The 

Regina facility has recently upgraded its coiling machine to a down coiler, which is able to coil 

substantially thicker steel. It has increased the maximum coil thickness from 15.9mm to approximately 

24mm. During this whole process the temperature and speed of the steel through the mill is carefully 

controlled to ensure that the appropriate grain structure is achieved in the final product. At this point coil 

is either loaded onto truck or train for shipment to customers or transferred to one of the pipe mills for 

use in pipe making. 

The Evraz NA R&D Lab appeared to be well equipped with a variety of testing equipment. They are able 

to conduct all of the testing required under API 5L. They also had two different scanning electron 

microscopes, which are presumably used to analyse the grain structure of produced pipe as part of 

material production specification development. The R&D Lab also had several ring expansion test rigs. 

This was interesting from an Australian perspective, as ring expansion tests are additional requirement 

of line pipe produced for Australian service but are not typically required in North America. 

The Regina facility produces a variety of pipe and tubular products; seamless pipe, ERW pipe and spiral 
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welded pipe. The group visited all of the mills for these products but as mentioned above only the small 

diameter ERW was running at the time of the visit. 

The spiral pipe mills produces line pipe ranging in diameter from NPS 24 to NPS 60, substantially larger 

diameter than most pipelines in Australia with the exception of recently constructed coal seam gas 

export lines. Another difference noted with typical Australian practice was the use of 20-24m pipe joints, 

as compared with the 12m or 18m joints typical in Australia. The purpose of longer joint lengths used in 

Canada is to reduce shipping costs by increasing the meterage of pipe in a single truck load of pipe and 

to increase productivity in the field by reducing the number of field welds and associated field joint 

coatings required. 

The Regina facility has recently increased the number of spiral pipe mills from three to five. The three 

legacy mills use a process where a coil of steel is unwound, formed and welded into a spiral welded 

pipe with a single pass Double Submerged Arc Weld (DSAW). Consequently the production rate is 

limited by the maximum DSAW welding speed. The newly installed mills, one of which was still being 

commissioned, first form and weld the spiral pipe with a root pass using a Gas Metal Arc Welding 

(GMAW) process. The GMAW root pass holds the formed steel into the pipe shape after which the 

remaining weld metal is done using a parallel DSAW process. The GMAW welding process allows for a 

far higher production rate when combined with the parallel DSAW finishing welding, so much so that a 

one of the new spiral pipe mills can produce as many tons of pipe as all three existing mills combined. 

The ERW mills are very similar to the ERW mills that were formerly at OneSteel and Orrcon in Port 

Kembla. They took coil and formed it through a series of dies to a circular cross section then the seam 

is welded using a high frequency Electric Resistance Weld (ERW). 

Overall the group’s visit to the Evraz NA facility at Regina was a very useful learning experience. The 

opportunity to closely examine an integrated steel and pipe mill is not an opportunity that is currently 

available in Australia. Consequently, it was of great benefit to the members of the group to see the 

Regina facility in order to get a sense of the scale of facilities such as it. 

Figure 22 The JTM Study Tour Group at Evraz 
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3.11 ALLIANCE PIPELINE 

While in Calgary, Alberta, Canada, the JTM Study Tour Group visited the pipeline operator Alliance 

Pipeline. Alliance was the only operator visited that dealt solely in natural gas transmission. 

The Alliance pipeline was commissioned in 2000. The pipeline system transports rich natural gas 

gathered from North Eastern British Columbia, North Western Alberta, and North Central  North Dakota. 

The pipe runs underground through British Columbia, Alberta, Saskatchewan, North Dakota, Minnesota, 

Iowa, and terminates in Illinois. The pipeline delivers over 45 million cubic meters of gas per day to the 

Chicago market in Illinois. 

The pipeline crosses the US Canadian border and is therefore subject to differing country’s regulations. 

On the Canadian side, the pipeline consists of two different diameters. For 338 km the pipe diameter is 

1,067 mm, while the other stretch of 1,221 km of pipeline is 914 mm in outer diameter. On the American 

side, a stretch of 1,467 km is comprised of 914 mm outer diameter pipe. The Maximum Allowable 

Operating Pressure (MAOP) for pipelines segments within Canada is 12,017 kPa compared to 13,341 

kPa in American. The difference in MAOP came about due to an MAOP increase of the pipeline section 

within America following the change in Design Factor allowed by American codes and regulations from 

0.72 to 0.80. The MAOP upgrade for this pipeline segment was put in place without re-hydrostatically 

testing to a higher pressure as would normally be required for an MAOP of 13,341 kPa which was 

surprising to the JTM Study Tour Group. Both the Canadian and American portions are composed of 7 

mainline compressor stations each. 

At the time this pipeline was built, it was the ‘highest energy’ (in terms of pressure, diameter and 

richness of gas) operating pipeline in America/ Canada. The minimum specified charpy toughness for 

the pipeline was 280J which is well above the nominal 100J in which current calculation methods for 

fracture arrest are shown to start becoming inaccurate. A number of full scale burst tests were 

completed during the design for this pipeline to verify the selection of this toughness in the design. The 

Alliance pipeline representatives giving the presentation did not have firsthand experience of the 

pipeline construction, so could not provide comment on challenges faced with such a high specified 

toughness such as having charpy impact test samples bend, rather than break. Interestingly also for the 

JTM Study Tour group was that running fracture modelling software (EPDECOM and GASDEFRAC) 

were used to justify the pipeline toughness remained acceptable with the upgrade in MAOP without 

further full scale testing to validate this.      

While at the Alliance Pipeline head office, members of the JTM tour were given a brief overview of 

Alliance's Control Room. The Control room can remotely operate all compressor and mainline valve 

stations along the length of the pipeline, with CCTV at each station. The Control Room appeared a very 

modern, high tech facility which is manned 24/7 with significant levels of back-up and redundancy as 

well as significant tools, procedures and facilities for emergency response.  

The Alliance Pipeline visit was a very valuable experience for the JTM Study Tour group, demonstrating 

design, operational and integrity management requirements for a modern pipeline that pushes many 

envelopes of current pipeline knowledge. 

3.12 TRANSCANADA 

TransCanada is a Canadian pipeline company with over 7,000 employees. TransCanada own and 

operate a stable network of natural gas and crude oil pipelines, along with wind, solar, and nuclear 

power facilities.   

The JTM Study Tour Group visited TransCanada’s Winchell Lake Compressor Station (WLCS) which 

was around one hour’s drive from Calgary. The WLCS is one of a number of compressor stations 

located on the 48” pipeline it services. The centrifugal compressor at WLCS is driven by a ~25MW 
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RB211 gas turbine, which is an aero derivative, similar to that used on the Boeing 747. The visit 

consisted of a brief presentation on the equipment and purpose of the equipment at the WLCS followed 

by a site walk around.  

A key difference to the station compared to Australian equivalents was that all piping between 

equipment (e.g. inlet shutdown valves to the liquids knock out vessel, vessel to compressor, 

compressor to coolers etc.) was buried. The piping was buried for protection against the snow, however 

also in an attempt to reduce noise and other environmental impacts. Another interesting environmental 

initiative undertaken by TransCanada was the use of portable, trailer mounted ‘pull-down’ compressors 

to evacuate gas from pipe segments requiring depressurisation and discharge this into another section 

of the pipeline, rather than venting the gas to atmosphere.  

The visit to WLCS was enjoyed and education for all APGA and EPCRC young pipeliners. 

Figure 23 The JTM Study Tour Group at TransCanada’s WLCS 

 

3.13 UNIVERSITY OF CALGARY 

The Pipeline Engineering Centre (PEC) was started in 2003 to address the aging demographics of 

pipeline professionals by educating new pipeline engineers and by increasing the public awareness 

about pipelines. Alan Murray, former National Energy Board Chief Engineer was a key connection for 

setting up the centre. Nowadays, the centre focuses on education, knowledge management and applied 

research. From the education side, the centre counts with over 250 students per year, many of them 

registered in courses given at the TransCanada building throughout the week and with some of them 

coming from Mexico for up to 6 months. In regards to research, the work carried out at the centre 

includes areas such as, corrosion, nanotechnology, leak detection, soil subsidence and new coatings 

synthesis. Finally, on the knowledge management front, the centre had published several books and 

assists the national government on technical-political decisions. 

The JTM Study Tour Group visit was hosted by Ron Hugo, Frank Cheng and Seonghwan (Sam) Kim 

and consisted of several introductory presentations followed by a tour through the coatings and 

corrosion laboratories. Unfortunately the time of the JTM visit laid within a period of transition in the PEC 

over which a new building with newer facilities are being implemented. The facet of the PEC that was 

covered in greatest detail was the many research activities currently taking place and planned for the 

near future. 
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Figure 24 The Laboratory Tour at the University of Calgary 

 

One interesting research project aims to use epoxy coatings modified with carbon nanotubes for 

hydrocarbon leak detection and location. The synthetized coating has an electrical resistivity that 

changes in the presence of hydrocarbons, thus leaks can be detected by monitoring the resistivity of the 

coating. The current apparent drawback of this technology is the large amount of cables required to 

locally monitor the resistivity of the coating. Nevertheless, the PEC has set up a spinoff company to 

commercialise this product. 

The PEC also has an important reputation in the field of corrosion research. Research topic cover 

modelling corrosion rates produced by microbiologically induced corrosion, corrosion under disbonded 

coatings, CP-coatings compatibility, AC corrosion and monitoring and SCC. An important project 

currently underway is the prediction of corrosion rates in pipeline without CP. The objective of this 

project is to study the viability of underground pipeline abandonment.  The result of this model will serve 

as input for structural integrity analysis and soil subsidence studies aimed to advice the government on 

the abandonment policies to be implemented in the near future.  

Figure 25 A Laboratory experiment set-up at the University of Calgary 
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As part of the tour through the laboratories the JTM group had a chance to observe the highly 

specialised equipment and some of the experimental setups used in their corrosion studies. The 

coatings lab counts with a localised FTIR spectrometer capable of mapping the composition of 

heterogeneous coatings such as epoxies. The corrosion lab has a bench size fluid loop for corrosion 

erosion studies and an electrochemical atomic force microscope. The opportunity to observe some of 

the low-tech corrosion experimental arrangements and the interaction with the PEC was particularly 

beneficial for the study of the coating barrier properties currently undertaken at Deakin University. 

Figure 26 The JTM Study Tour Group at the University of Calgary 

 

3.14 AMERICA AND CANADA HAVE MORE THAN JUST PIPELINES 

When not looking at pipelines, the JTM Study Tour Group got to experience other aspects of America 

and Canada. Some of these experiences included the steep walk/ climb up Seven Falls in Colorado 

Springs, a drive up to the top of Pikes Peak including a play in the snow and a high altitude (14,000ft) 

experience, rock climbing, go karting, bowling, a visit of the NASA space centre in Houston, shopping, 

photos with bridges and the excessive consumption of food across a range of cuisines with Mexican 

ending up the groups favourite. Some photos of these experiences are included below. 

Figure 27 The view from the Broadmoor in Colorado Springs which hosted the JTM 
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Figure 28 The JTM Study Tour Group with fellow young pipeliners from USA and Canada after bowling 

 

 

Figure 29 The JTM Study Tour Group after a hike to the top of Seven Falls in Colorado Springs  
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Figure 30 The view from around 10,000ft on the way up to Pikes Peak at 14,000ft 

 

 

Figure 31 The start to one of many Mexican dinners 
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Figure 32 The table at one of many Mexican dinners (that was just first course) 

 

 

Figure 33 A long story, but a photo with a bridge 
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Figure 34 The actual operating control room at the NASA space centre in Houston (had resemblance to the 
Alliance pipeline control room!) 

 

 

Figure 35 The JTM Tour Group conducting pipeline experiments on the moon 
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Figure 36 An actual rocket at the NASA space centre in Houston 

 

 

Figure 37 Another photo with a bridge…. 

 

 

Figure 38 And one more (…long story remember) 

 



2017 APGA AGIT EPCRC Study Tour 

21st Joint Technical Meeting 
Summary Report 

 

File Reference: 2017 JTM Summary Report - Rev 0  Page 43 of 43  

Printed: 01-Aug-2017 

 

4 CLOSING REMARKS AND ACKNOWLEDGMENTS  

The 2017 JTM and following industry tour was an invaluable experience to the selected six young 

engineers that surpassed all expectations. 

The technical scope and content quality of the JTM was mind blowing and clearly showed an industry 

that is very passionate about what they do, despite recent public pressure on pipelines from the need 

for renewable energy sources. It is certainly one the JTM study group is proud to be a part of. The 

knowledge and contacts made at the JTM will undoubtedly have a positive impact on the careers of the 

young Australian Engineers attending that will be passed on to the Australian industry.  

The industry tour that followed the JTM was equally as valuable. The hospitality and time given by all 

hosting companies surpassed all expectations. All companies made highly experienced and senior staff 

(up to CEO level) available to provide presentations and answer the group’s questions. In addition to 

this the companies went out of their way to show us all aspects of their businesses, including labs, 

pipeline stations, manufacturing facilities with very little being off limits. To top this experience off, most 

companies provided small gifts, meals and beverages. Like the JTM, the knowledge and contacts made 

throughout the study tour will undoubtedly have a positive impact on the careers of the young Australian 

Engineers attending that will be passed on to the Australian industry. Credit must be given to the 

contribution made by the Australian pipeline industry to gain the respect of every company that was 

visited on the study tour which was clearly demonstrated by the efforts every company put into making 

the tour groups experience the best it possibly could be.  

In closing, the JTM Study Tour group would like to pass on their sincerest gratitude to APGA, AGIT, 

EPCRC and all companies that sponsor these organisations for the opportunity to be part of a tour that 

was an invaluable experience that will undoubtedly improve those engineers’ offerings to the Australian 

Industry, benefiting the industry as a whole. 

 


