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What separates Polyguard’s Pipeline Division from our competitors? Our technical 
offering! While others are cutting back, we are investing in people, training and 

education. Polyguard is 100% employee owned. So when you call for details, need 
help on protecting a pipeline, or want someone to assist you at a job site, an 

'owner' is at your disposal, with a 'team of owners' backing them up.
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and more.
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2018: A 
turbulent 
365 days 

With the likes of regulatory 
approvals, environmental 

opposition, project expansions 
and trade wars, the global 

pipeline industry has battled a 
year of fluctuating uncertainty. 
Dr. Hooman Peimani sheds light 
on 2018’s major pipeline projects 
and the future direction of these 

developments. 

It is certain that 2018 will be remembered by 
the global energy industry because of the many 
regional and global developments that will have 
long-lasting effects on the industry’s forming 

components. Chief among them is uncertainties about 
the direction of developments in the major oil and gas-

exporting and consuming regions, which have a direct impact 
on the world’s energy projects and, consequently, on pipeline 
activities. 

All the major exporting regions have been engulfed in a 
range of crises and conflicts, including armed ones, with the 
effect of creating fear over the availability of adequate supplies 
to meet global demand. Housing most of the world’s largest oil 
and gas exporters, the Middle East has experienced a turbulent 
year. Part of the region has been dragged into armed conflicts 
(Iraq, Syria and Yemen) with no predictable date for their 
end. The growing involvement of regional (Iran, Israel, Saudi 
Arabia and Turkey) and non-regional (Russia, US and major EU 
countries) powers, as well as aspiring ones (e.g. UAE), will likely 
ensure the continuity of these conflicts and, quite possibility, 
cause them to spill over to other countries. 

The region’s crown for containing the bulk of the regional 
oil and gas reserves – the Persian Gulf – could well slide into 
a major escalation of tensions between Iran and the Saudi-led 
coalition (Bahrain, UAE and Egypt) backed by the US and other 
Western countries, including Canada and the EU heavy weights. 
The coalition has put an aerial and naval embargo on Qatar, the 

world’s largest LNG exporter with a significant oil export, only 
to prompt Iran and Turkey to rush to its defence. Saudi Arabia 
announcing its intention to turn its neighbour Qatar into an 
island – by digging a canal along their border – has only added 
fuel to the fire. This could engulf the entire Persian Gulf in a 
major armed conflict, affecting oil, gas and LNG exports of all 
the regional states, including Kuwait and Oman. 

Africa has experienced a similarly unenviable situation as 
its major oil and gas/LNG exporters have been dragged into 
crises and armed conflicts that have increased uncertainties 
about their export capabilities. Libya has practically been 
divided into the spheres of influence of rival warlords, as its 
neighbouring energy-exporter, Egypt, faces expanding terrorist 
activities. Nigeria – the largest continental oil exporter after 
Algeria – along with two other oil exporters, Sudan and South 
Sudan, have been the scene of expanding armed conflicts and 
civil wars. Starting its tanker-based oil exports in June, emerging 
continental oil exporter, Kenya, has been facing expanding 
terrorist activities. Algeria could well slip into conflict as a result 
of civil unrest and/or terrorist/extremist activities spilling over 
from its neighbouring Morocco, Tunisia, Niger and Libya.
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With the likes of regulatory approvals, environmental opposition, project 
expansions and trade wars, the global pipeline industry has battled a year 
of fluctuating uncertainty. Dr. Hooman Peimani sheds light on 2018’s major 
pipeline projects and the future direction of these developments.  
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Jérémy Lepelley, SKF, France, outlines 
the use of magnetic bearings in onshore, 

offshore and subsea projects.  

Prices may be up, but challenges still remain for the oil and gas 
industry. With this in mind, many companies are recognising the 
need to innovate and invest in long-term solutions.

With international trade in crude oil and petroleum products 
on a high and new international oilfield discoveries being made, 
the oil and gas industry is in a strong position. Yet a range of future 
developments – such as the rise of electric vehicles – and governmental 
decarbonisation policies mean that the industry still has to maintain 
running cost efficiencies to ensure longer-term robustness.

One such forward thinking company when it comes to cost cutting, 
environmental implementation and long-term survival, is the energy 
company Equinor, which began subsea gas compression in 2015. Torstein 
Vinterstø, Equinor’s Project Director for Åsgard, comments: “We realised 
that we needed to think differently when it came to the technology and 
turn every stone to bring down costs and cut our CO

2
 emissions.” 

Innovation required to recover more gas
For years Equinor worked on the technology behind the world’s first 
subsea gas compression system. In September 2015, the company 
lowered its Åsgard subsea gas compression system into the North Sea 
– making it possible to recover more gas from the offshore fields up to 
unprecedented ratios. 

Figure 1. Åsgard A VSD module. 
©Øyvind Hagen - Equinor.
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On 8 November, a US court ruling 
suspended construction on the 
Keystone XL pipeline project. A 
federal judge in Montana ruled 

that Donald Trump’s administration did not 
properly consider the various and cumulative 
effects of the project’s environmental 
footprint when it gave approval last year.   

The lawsuit in Montana was brought by 
the Indigenous Environmental Network, North 
Coast Rivers Alliance and Northern Plains 
Resource Council. These groups take issue 
with the State Department, alleging that 
TransCanada violated the National 
Environmental Policy Act (NEPA), which sets 
and promotes national policy on harmony 
between man and the environment.

The potential environmental infractions 
listed in the lawsuit are 
numerous and include oil 
spills, bat populations and 
the impact on Native 
American lands. The 
lawsuit also argues that 
recent oil price changes 
affect the viability of the 
project, and that 
greenhouse gas emissions 
from pipelines such as 
Alberta Clipper were 
understated in previous government analysis, 
making up a misleading picture of the impact 
of pipelines. 

In approving the project, Trump’s 
government referred back to a 2014 report 
(the State Department’s 2014 supplemental 
environmental impact statement [EIS], 
published by the Obama administration), 
which they were was happy to claim justified 
the project. This new legal challenge demands 
newer, up-to-date statistics and assessments 
for the pipeline project. The project is 
therefore on hold until the government can 
review and reframe its assessment of the 
project’s environmental impact in the light of 
these arguments. 

An opinion piece in The Weekly Standard 
puts it thus: “The plain fact is that the Trump 
administration doesn’t believe the Obama 
administration, based on the available 
evidence, had a good reason to block 
TransCanada’s permit to build the Keystone XL 
pipeline. And so it lifted the block. This was a 
policy decision, not a legal one. The Obama 
administration had full authority not to grant 
the permit, and the Trump administration had 
full authority to lift it.”1 

In the meantime, Canadian oilsands 
producers find themselves in a tight spot. 
Limited access to insufficient existing pipeline 

capacity heading south means that 
bottlenecks stifle the sector. Larger oilsands 
producers generally get the better deal, being 
in a position to book up access to pipeline 
capacity and use their own refineries, but 
smaller producers are having to accept cash 
losses on the barrels they produce and may 
have to consider curtailing production in the 
short- to medium term. All oilsands producers 
are suffering due to low oil prices in Alberta, 
where Western Canadian Select has been 
trading at lows last seen in 2016 (about US$40 
cheaper than US crude benchmarks). While oil 
prices rise elsewhere in the world and 
demand for heavy crude increases, all 
Canadian oilsands producers can do is sit and 
watch.

TransCanada may decide not to pursue 
the KXL project any further, 
given the huge costs of teeing 
up such a project, only to see it 
hampered every step along the 
way. 

The lack of pipelines 
heading south to Gulf Coast 
refineries likely means: more 
producers will look to rail 
transport for crude; some 
smaller oilsands producers will 
need to shut down production; 

growth and investment in oilsands field 
development will slow; and heavy oil prices 
will rise further in the face of low supply. 

Trump’s administration now needs to 
prove to the legal system that its approval for 
the project is more than just policy; that it is 
backed by scientific and economic findings 
that are in the national interest. 

New or supplemental EIS for KXL could 
be drafted for review by the Environmental 
Protection Agency, which is charged with 
reviewing EIS from federal agencies and 
commenting on the adequacy of the 
environmental impacts of the proposed 
action. 

The Washington Post reports that “Since 
Trump took office, federal courts have found 
repeatedly that his agencies have short-
circuited the regulatory process in areas 
ranging from water protections to chemical 
plant safety operations.”2 

This time around they must go by the 
book, to ensure that their power to approve 
the pipeline project is not legislated away 
from them. 

1. https://www.weeklystandard.com/the-editors/judge-
blocks-keystone-xl-pipeline

2. https://www.washingtonpost.com/nation/2018/11/09/
keystone-xl-pipeline-blocked-by-federal-judge-major-
blow-trump-administration/?utm_term=.9b52c505991b
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World News
TurkStream pipelaying is completed ahead of schedule

The pipelaying vessel Pioneering Spirit completed the 
construction of the offshore section of the TurkStream gas 
pipeline on 19 November. 

The President of the Russian Federation, Vladimir Putin, and 
the President of the Republic of Turkey, Recep Tayyip Erdoğan, 
gave the command to weld the final joint of the second line of 
the gas pipeline.

The construction of TurkStream, the new gas pipeline 
connecting Russia and Turkey across the Black Sea, is now 
entering its final stage.

The works are ahead of the schedule, since laying the 
offshore section of the gas pipeline has been completed early, 
and not in December as planned earlier.

Rapid pace of the project implementation is the result of 
the well co-ordinated and concentrated efforts of the team.

The gas pipeline will become operational at the end of 2019. 
“It will reinforce the energy security of Turkey and the Southern 
and Southeastern Europe further”, noted Alexei Miller, Chairman 
of the Management Committee of Gazprom PJSC.

Allseas Group is a leading company in offshore pipelaying 
and subsea construction. The company is focused on 
comprehensive project implementation, including design, 
material and equipment procurement, construction and 
commissioning. 

Allseas is the construction contractor for both lines of the 
TurkStream offshore gas pipeline.

Pioneering Spirit is the largest construction vessel in the 
world, 477 m long and 124 m wide, designed for deepwater 
pipelaying, installation and removal of large oil and gas offshore 
platforms. The vessel is owned by Allseas. 

API condemns the latest roadblock to Keystone 
XL

The American Petroleum Institute has strongly condemned the 
US District Court of Montana’s ruling to delay the building of 
the Keystone XL pipeline.

“Pipelines like KXL are the backbone of our nation’s energy 
infrastructure and one of the most environmentally sound ways 
to transport the fuel and petroleum products that power 
America every single day,” said Vice President of Midstream and 
Industry Operations, Robin Rorick.

“In the more than 10 years since Keystone XL was proposed, 
the pipeline has passed every environmental review conducted 
for it. In fact, a total of six assessments by both the Obama and 
Trump administrations concluded that KXL is safe to build. Calls 
to conduct identical environmental reviews makes no sense and 
are a waste of tax dollars. A decade of Keystone delays needs to 
end now.”

A US judge in Montana blocked construction of the 
Keystone XL pipeline designed to carry heavy crude oil from 
Canada to the US, drawing praise from environmental groups 
and a rebuke from President Donald Trump.

The ruling of the Court in Montana on Thursday 8 
November dealt a setback to TransCanada Corp., whose stock 
fell 1.7% in Toronto. Shares of companies that would ship oil on 
the pipeline also slid.

TransCanada said in a statement it remains committed to 
building the CAN$8 billion, 1180 mile (1900 km) pipeline, but it 
has also said it is seeking partners and has not taken a final 
investment decision.

US District Court Judge Brian Morris wrote that a US State 
Department environmental analysis of Keystone XL “fell short of 
a ‘hard look’” at the cumulative effects of greenhouse gas 
emissions and the impact on Native American land resources.

The US state department “simply discarded” its previous 
analysis of the pipeline’s climate change impact by approving it 
shortly after Donald Trump’s presidency began, wrote Brian 
Morris. 

Energy Transfer announces FERC approval for 
Rover

Energy Transfer LP has announced that Rover Pipeline, LLC 
received approval from the Federal Energy Regulatory 
Commission (FERC) to commence natural gas service on the 
final laterals needed to complete the Rover Pipeline project. 
The Sherwood Lateral, the CGT Lateral and the associated 
compression and metering facilities located in West Virginia are 
now in service. The 713 mile pipeline transports up to 
3.25 billion ft3/d of natural gas from the Marcellus and Utica 
Shale production areas.

Rover has been operational since 31 August 2017; however, 
this final approval allows the pipeline to add an additional 
receipt point and delivery point for natural gas production in 
West Virginia. Rover transports natural gas from processing 
plants in West Virginia, Eastern Ohio and Western Pennsylvania 
to the Midwest Hub near Defiance, Ohio, for delivery to 
markets across the US, as well as to the Union Gas Dawn 
Storage Hub in Ontario, Canada. 

EUGAL pipeline fully approved

Work to construct the European Gas Pipeline Link (EUGAL) in 
Mecklenburg-Western Pomerania has been given the go-ahead. 
The Stralsund Mining Authority’s decision brings together all the 
individual approvals needed to build the EUGAL in 
Mecklenburg-Western Pomerania.

After Brandenburg and Saxony, Mecklenburg-Western 
Pomerania is the third federal state to give all the necessary 
approvals for the EUGAL pipeline. “The approval for the EUGAL 
is an important step toward making the German and European 
pipeline network more secure and flexible in the long term,” 
said Ludger Hümbs, EUGAL Chief Project Manager. “In order to 
carry out projects like the EUGAL, it is important to involve all 
the relevant people continuously and from an early stage. Even 
during the construction phase, we want to remain in contact 
with all local residents and continue the dialogue.” 
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IN  BRIEF

World News
USA
Williams and Brazos Midstream 
have announced that they have 
agreed to enter into a joint 
venture in the Delaware Basin.

UAE
BMT has signed a service 
agreement with Al Masaood Oil & 
Gas, one of the UAE’s pioneering 
oil and gas suppliers and 
contractors, as part of its localised 
and strategic business efforts to 
continue leveraging its consulting 
and technology service offerings 
in the UAE.

AUSTRALIA
Cooper Energy’s 65 km subsea Sole 
pipeline to link the recently 
completed Sole production wells 
offshore Victoria to the Orbost 
Gas Plant has been completed by 
the contractor.

UK
INEOS is to acquire the Ashland 
Composites. The deal comprises 
20 manufacturing sites in Europe, 
North and South America, Asia 
and Middle East employing 1300 
people, generating sales of more 
than US$1.1 billion.

USA
Elevate Midstream Partners, LLC, a 
full-service midstream company 
headquartered in Houston, Texas, 
has announced the acquisitions of 
Woodland Midstream Partners, LP 
and the assets of Orion Pipeline, 
LLC which consist of gas gathering, 
treating and processing assets in 
East Texas.

UK
A new international safety skills 
training programme saw a 
successful launch recently at TWI 
headquarters in Cambridge. The 
collaboration between TWI and 
the Lloyd’s Register Foundation 
will enable upskilling of 
workforces in welding, inspection, 
non-destructive testing and health 
and safety courses to international 
standards.

GAIL fast tracks North East feeder gas pipeline project

GAIL (India) Limited has announced the 
awarding of a contract for the purchase of 
616 km of line pipe worth Rs. 1100 crores for 
the Barauni-Guwahati pipeline. This will 
contribute to the fast track project 
execution of the crucial 729 km feeder line 
linking North East India with the Pradhan 
Mantri Urja Ganga pipeline network.

The award of the contract will ensure 
commencement of spurline laying activities 
of the Barauni-Guwahati pipeline from 
December 2018. The pipeline will connect 
the upcoming ‘Indradhanush’ gas grid 

network to the national gas network.
The Indradhanush gas grid network, 

being developed by GAIL along with JV 
partners IOCL, OIL, NRL and ONGC, will 
provide uninterrupted supply of natural gas 
across all the North-eastern States.

The Pradhan Mantri Urja Ganga project 
endeavours to connect East and North East 
States of India with the existing gas pipeline 
grid to ensure access to clean energy 
solutions for household, transport, 
industrial and commercial applications in 
the energy deprived region. 

Mountain Valley Pipeline applies to FERC for pipeline authorisation

Mountain Valley Pipeline, LLC, has formally 
applied to the Federal Energy Regulatory 
Commission (FERC) for authorisation to 
build the MVP Southgate project, a 
proposed interstate natural gas 

transmission pipeline designed to provide 
reliable, cost-effective access to natural 
gas to meet increasing residential and 
commercial demand in central North 
Carolina. 

New IPLOCA board announced at London convention

The 52nd Annual Convention held from 
10 - 14 September, took place for the first 
time in London, since being founded in 
1966. The Park Plaza Westminster London 
welcomed just over 530 participants to this 
year’s event, which provides a unique 
opportunity for pipeline industry members 
to network, learn about industry trends, 
receive updates from high profile speakers 
and participate in cultural tours organised 
by IPLOCA.

During the Open General Meetings on 
Thursday and Friday, high profile speakers 

covered a wide variety of topics including 
leadership and challenges faced in pipeline 
projects, how to approach the smart 
pipeline, risk assessment, trends in energy 
efficiency and sustainable energy, the 
Southern Gas Corridor and lessons learnt 
from mega pipeline projects.  

The Annual General Meeting (AGM) 
consisted of the President’s Year in Review 
given by Andrew Ball, the Treasurer’s report 
on the status of IPLOCA’s accounts, and the 
incoming President’s objectives for the year. 
The results of the 2018 - 2019 Board of 

Directors elections were 
ratified during this 
meeting.

John Tikkanen, 
Advisor to the CEO of 
Shawcor was elected as 
IPLOCA’s 2018 - 2019 
President. 

Iosif Panchak of J.S. 
Welding & Building Co. 
and Oliviero Corvi of 
Bonatti S.p.A. were 
elected 1st and 2nd Vice 
President respectively, 
and Adam Wynne Hughes 
of Pipeline Induction Heat 
was confirmed as 
Treasurer. Figure 1. The IPLOCA Board 2018 - 2019.
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Events DIARY

28 - 30 January 2019

European Gas Conference 2019

Vienna, Austria
https://www.europeangas-conference.
com/

5 - 7 February 2019

Subsea Expo

Aberdeen, UK
https://www.subseaexpo.com/

6 - 10 February 2019

71st Annual PLCA Convention

Amelia Island, Florida, USA
http://www.plca.org/

18 - 19 February 2019

Midstream Oil and Gas Congress 

2019 (MOGC 2019)

Thessaloniki, Greece
https://mogc.eu/

18 - 22 February 2019

Pipeline Pigging & Integrity 

Management Conference 2019

Houston, USA
http://www.clarion.org/ppim/ppim19/
index.php

25 - 27 February 2019

Operational Excellence in Energy, 

Chemicals & Resources Summit

Houston, USA
https://opexandriskmanagement.iqpc.com

17 - 21 March 2019

NASTT No-Dig

Chicago, USA
http://nodigshow.com/

18 - 21 March 2019

14th Pipeline Technology Conference

Berlin, Germany
https://www.pipeline-conference.com/

24 - 28 March 2019

CORROSION Conference & Expo 

2019

Nashville, USA
http://nacecorrosion.org/

World News

To read more about the articles go to
www.worldpipelines.com

Web Highlights

 ➤ McDermott 
awarded EPCI 
contract for rigid pipeline 
project.

 ➤ Texo CFS to fabricate subsea 
boulder and debris rake 
system.

 ➤ Final agreement signed for 
Baltic Connector’s compressor 
station.

Open season for expansion of 
Cajun-Sibon pipeline system

The EnLink Midstream companies, EnLink 
Midstream Partners, LP and EnLink 
Midstream, LLC, have announced that a 
subsidiary of the Partnership – EnLink NGL 
Pipeline, LP – will launch a binding open 
season for expansion capacity volume 
commitments for common carrier 
transportation service on its existing Cajun-
Sibon natural gas liquids pipeline system. 

EnLink previously announced the Cajun-
Sibon III pipeline expansion plans 
concurrently with publishing its 3Q18 
earnings results. EnLink expects Cajun-
Sibon III to be operational during the 2Q19.

The open season began on 8 November 
2018 and will close 10 December 2018. 

TAP finalises maintenance talks 
with Albgaz/Snam JV

On 14 November 2018, Trans Adriatic 
Pipeline (TAP) signed a Letter of Intent 
marking the final stages of negotiation of 
the Maintenance Agreement talks between 
TAP and Albgaz Sh.a and Snam S.p.a. – a 
joint venture that will establish a special 
purpose entity to act as the maintenance 
service provider for the Trans Adriatic 
Pipeline on the territory of Albania.

The finalisation of the talks was 
celebrated in a ceremony attended by 
Damian Gjiknuri, the Minister of 
Infrastructure and Energy in Albania, 
members of the Albanian Parliament, Albgaz, 
Snam, as well as TAP management. 
Participants also included representatives 
from the diplomatic corps and other key 
stakeholders.

TAP Managing Director, Luca Schieppati, 
said: “I am very pleased to be here today to 
mark another step forward in putting further 
pieces of this strategic infrastructure in 
place, bringing us to a successful start of 
operations in 2020. TAP is proud to be 
contributing to the development of the 
Albanian gas market. We look forward to 
supporting and working together with the 
soon to be established maintenance service 
provider”.

Albgaz, the Albanian gas transmissions 
system operator, was established shortly 
after the signing of the amended Host 
Government Agreement between the 
Albanian Government and TAP – Snam 
being one of the most experienced gas 
transmission system operators in Europe.

TAP is confident that the Albgaz/Snam 
JV established special purpose entity will 
ensure the safe and efficient maintenance of 
the Trans Adriatic Pipeline in Albania, 
following first gas in 2020. 

Lone Star Express Pipeline to be expanded

Energy Transfer LP has announced that its 
subsidiary, Lone Star NGL LLC, will construct 
a seventh natural gas liquids (NGL) 
fractionation facility at Mont Belvieu, Texas. 

In addition, Lone Star will expand the 
Lone Star Express Pipeline by adding a new 
352 mile, 24 in. pipeline extending from 
Lone Star’s pipeline system near Wink, Texas 

to Lone Star Express’ 30 in. pipeline south 
of Fort Worth, Texas. 

This new pipeline will provide capacity 
for the significant transportation 
commitments Lone Star has secured from 
the Delaware and Permian Basins. 

This new pipeline is expected to be in 
service by early in the 4Q20. 
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Contract News
Sonardyne leads ocean 
autonomous systems collaboration 
project

Underwater positioning and communications 
technology leader Sonardyne International Ltd. 
has initiated a collaborative project to drive a 
major step change in ocean system autonomy 
for long-endurance autonomous underwater 
vehicles (AUVs).

The ambition of the Innovate UK-supported 
Precise Positioning for Persistent AUVs (P3AUV) 
project is to enable AUVs to operate at high 
levels of navigation performance with less 
surface support and for longer periods. 

With partners L3 ASV and the National 
Oceanography Centre (NOC), Sonardyne will 
focus on longer-term navigational accuracy for 
AUVs in deep water, while reducing power 
requirements and increasing autonomy in 
marine operations. 

PPE awarded pig launcher contract from Circor Energy

PPE – based in Teesside (UK) – has been contracted to design and create pig 
launchers and receivers to be used on a sea-tank terminal near Antwerp in Belgium. 
Due to the location, the company needed to take into consideration the stringent 
Belgian gas regulations required when creating the products.

With a growing reputation in the international market, PPE has been chosen to 
supply its specialised pipeline products to a division of Circor Energy known as 
Pipeline Engineering.

The company will be adhering to specialist client requirements, such as 
designing the pig launchers and receivers in 16 × 20 in. and 12 × 16 in. 
measurements, as well as staying in line with strict criteria set out by the Belgian 
government. PPE already possess vast experience in creating tailor made products 
to both client and various international industry standards.

Speaking about the awarded contract, Simon Hannar, Managing Director at PPE 
said: “We are thrilled to have secured this contract working with a division of one 
of the world’s biggest energy companies, Circor Energy. We always ensure our 
products match specifications and embrace the challenge of meeting new 
regulations set out by either the client or the country we are operating in. We take 
pride in meeting and exceeding any new or updated criteria that comes our way 
and with years of expertise built up in the industry, this contract win demonstrates 
that we are the right company to create the quality products needed to meet 
Belgium’s highly regulated standards.”

One of the main objectives of the sea-tank terminal project is to safely 
transport gas, making sure the product flows as efficiently as possible. PPE’s pig 
launchers and receivers will be used to ensure the product achieves this, thereby 
lowering cost and increasing the speed and quality of the gas. Already underway, 
the project is expected to take over five months from design approval. 

Penspen secures contract with 
ADNOC Onshore

Penspen, global provider of engineering and 
project management services to the energy 
industry, has been awarded a contract by Abu 
Dhabi National Oil Company (ADNOC) 
Onshore, with a value exceeding US$70million.

The project is for the provision of project 
management consultancy (PMC) services for the 
company’s 15 major projects and will cover 
different stages of engineering, procurement and 
construction (EPC) activities, from EPC tendering 
stage to commissioning and close out.

ADNOC Onshore is the leading onshore 
producer within ADNOC Group, producing 
1.6 million bpd of oil and 5.6 billion ft3/d of 
natural gas. With operations underpinned by a 
strict health and safety focus, the company fits 
well with the ethos of Penspen for this project.

Peter O’Sullivan, Chief Executive Officer of 
Penspen, said: “Penspen has built a reputation in 
the Middle East as a reliable and established 
provider of services to the oil and gas sector 
and this contract win reinforces this.

“These projects will provide Penspen the 
opportunity to utilise the vast expertise and 
knowledge it has to ensure that ADNOC 
Onshore receives excellent project 
management consultancy services.”

Penspen has been delivering its services to 
clients in the Middle East for over 40 years. The 
company, headquartered in London, has an 
office in Abu Dhabi where the work for ADNOC 
will be delivered from. 

Baltic seabed survey contract marks first for iSURVEY

iSURVEY, provider of survey and positioning services to the global oil and gas, 
offshore renewables and telecommunications markets, has successfully completed 
a 30 day geophysical seabed survey for Allseas, a major offshore pipelay and 
subsea construction company. 

As part of the forthcoming Nord Stream 2 pipeline project, the contract 
marked a first for the iSURVEY Group. Taking on a vessel charter, the team had full 
contract responsibility for the vessel, marine, survey, processing and reporting 
elements of the entire scope.

The project involved the team identifying any obstructions or hazardous 
seabed features prior to forthcoming pipelay anchoring and mooring operations.

This 40 km section of route survey took place in the German Baltic and was 
carried out from the SeaZip FIX, on charter to iSURVEY. This proved an ideal 
platform for the survey and ROV operations, with a moonpool deployment frame 
providing a retractable mounting location for vessel-based attitude monitoring, 
positioning and geophysical sensors. Combined Multi-beam Echo Sounder (MBES) 
and Side Scan Sonar (SSS) systems were utilised throughout the survey, along with 
a towed magnetometer/gradiometer system.

iSURVEY Offshore Managing Director, Andrew McMurtrie, commented: “We 
are pleased to play our part in the Nord Stream 2 pipeline project, a significant 
construction scope. Having full control of the vessel spread, from a commercial 
and operational perspective, this is the nature of contracting model we aim to 
develop further. Working with SeaZip allowed us to do this in a highly 
co-operative way.

“Not only did this project bolster the development of our seabed survey 
capability, but it provided our project teams – onshore and offshore – the 
opportunity to prove themselves highly capable in safely delivering results to our 
client in a timely and efficient manner.” 
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2018: A 
turbulent 
365 days 

With the likes of regulatory 
approvals, environmental 

opposition, project expansions 
and trade wars, the global 

pipeline industry has battled a 
year of fluctuating uncertainty. 
Dr. Hooman Peimani sheds light 
on 2018’s major pipeline projects 
and the future direction of these 

developments. 

It is certain that 2018 will be remembered by 
the global energy industry because of the many 
regional and global developments that will have 
long-lasting effects on the industry’s forming 

components. Chief among them is uncertainties about 
the direction of developments in the major oil and gas-
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exporting and consuming regions, which have a direct impact 
on the world’s energy projects and, consequently, on pipeline 
activities. 

All the major exporting regions have been engulfed in a 
range of crises and conflicts, including armed ones, with the 
effect of creating fear over the availability of adequate supplies 
to meet global demand. Housing most of the world’s largest oil 
and gas exporters, the Middle East has experienced a turbulent 
year. Part of the region has been dragged into armed conflicts 
(Iraq, Syria and Yemen) with no predictable date for their 
end. The growing involvement of regional (Iran, Israel, Saudi 
Arabia and Turkey) and non-regional (Russia, US and major EU 
countries) powers, as well as aspiring ones (e.g. UAE), will likely 
ensure the continuity of these conflicts and, quite possibility, 
cause them to spill over to other countries. 

The region’s crown for containing the bulk of the regional 
oil and gas reserves – the Persian Gulf – could well slide into 
a major escalation of tensions between Iran and the Saudi-led 
coalition (Bahrain, UAE and Egypt) backed by the US and other 
Western countries, including Canada and the EU heavy weights. 
The coalition has put an aerial and naval embargo on Qatar, the 

world’s largest LNG exporter with a significant oil export, only 
to prompt Iran and Turkey to rush to its defence. Saudi Arabia 
announcing its intention to turn its neighbour Qatar into an 
island – by digging a canal along their border – has only added 
fuel to the fire. This could engulf the entire Persian Gulf in a 
major armed conflict, affecting oil, gas and LNG exports of all 
the regional states, including Kuwait and Oman. 

Africa has experienced a similarly unenviable situation as 
its major oil and gas/LNG exporters have been dragged into 
crises and armed conflicts that have increased uncertainties 
about their export capabilities. Libya has practically been 
divided into the spheres of influence of rival warlords, as its 
neighbouring energy exporter, Egypt, faces expanding terrorist 
activities. Nigeria – the largest continental oil exporter after 
Algeria – along with two other oil exporters, Sudan and South 
Sudan, have been the scene of expanding armed conflicts and 
civil wars. Starting its tanker-based oil exports in June, emerging 
continental oil exporter, Kenya, has been facing expanding 
terrorist activities. Algeria could well slip into conflict as a result 
of civil unrest and/or terrorist/extremist activities spilling over 
from its neighbouring Morocco, Tunisia, Niger and Libya.
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Suffering from years of declining investment in its energy 
industry and a growing number of sanctions, Latin America’s 
largest oil exporter, Venezuela, has been falling deeper into its 
civil conflict to decline its oil production. 

The US-imposed sanctions on Iran to eventually end its oil 
and gas exports have raised concerns about the availability of 
oil supplies, given the uncertainties regarding other suppliers. 
The concern for supply is particularly important as the world 
demand for oil and gas imports increases due to the expanding 
global economy, the growing population with improving living 
standards, the rapid depletion of the oil and gas reserves of the 
major energy-consuming countries (especially in Europe) and 
the approaching winter. 

The growing rift between the world’s largest oil and gas 
exporter, Russia, and the Western countries over a range of 
issues – as well as the US and European imposition of various 
sanctions on Russia which have had a negative impact on 
Russia’s cash-starved energy industry – have further increased 
uncertainties about the adequacy of oil and gas supplies.  

However, on the one hand, the growing division between the 
EU and the US over a collection of issues, and on the other hand, 
the surfacing divisions within the EU in the form of the rising to 
power of right-wing governments in Poland, Hungary, Austria and 
Italy frequently defying the EU, have complicated the situation, 
while heralding the EU’s gradual disintegration started by Brexit.

While the US and 10 EU countries with close ties to it 
oppose the expanding energy connections with Russia, other EU 
countries, including the heavyweights of France and Germany, 
are moving forward with Nord Stream 2 despite the EU official 
policy demands on its members to reduce energy dependency 
on Russia. Similarly, the cooling in US-Canada relations mainly, 
but not exclusively, with regards to trade matters have led to the 
revision of the North American Free Trade Agreement – though 
its specifics are yet to be announced. As popular opposition to 
pipeline construction for environmental reasons is expanding 
in Canada, this development has raised uncertainties about the 
long-term prospects for Canada’s oil and gas exports to the US 
(its only energy market) via pipeline, notwithstanding the US 
government’s supportive policy towards the Keystone XL pipeline 
to increase Canadian oilsands-based crude oil exports to the US. 

As the US-initiated trade war with China is planting the 
seeds of a major global economic slowdown, the expanding 
global polarisation is creating a situation prone to tension, 
escalation of conflicts, and fear of punitive measures such as 
economic sanctions. This creates uncertainty about the actual 
long-term demand for energy, the availability of adequate 
supplies and the feasibility and/or wisdom of embarking on 
major pipeline projects. 

Such uncertainty is manifested in the recent struggles of 
several pipeline projects, including: the cancellation of two 
approved Chinese-funded gas pipeline projects by Malaysian 
Prime Minister Mahathir Mohamad in August; the practical, but 
not yet official, shelving of the Iran-Oman and Iran-Pakistan gas 
pipelines; lack of any progress on finalising the West Route Gas 
Pipeline to export Russian gas to China; and questions about 
Iran’s continued piped gas exports to Armenia, Turkey and Iraq. 

On a positive note, the rising oil prices have been good 
news for all the exporting countries that have suffered from 

several years of low oil prices, which have squeezed their 
economies, lowered their revenues and shelved, downsized or 
postponed their projects, including pipeline activities. 

In light of this background, the major developments in the 
global pipeline industry are subsequently outlined.

Asia

TANAP
Turkish President Recep Tayyip Erdoğan and Azeri President 
Ilham Aliyev inaugurated the Trans Anatolian Natural Gas 
Pipeline (TANAP) on 12 June 2018 in a ceremony attended by the 
Serbian, Ukrainian and Turkish Cypriot presidents. 

The TANAP (1804 km, onshore 56/48 in., offshore 36 in., 
US$8.5 billion) is part of the so-called Southern Gas Corridor to 
supply the EU with non-Russian gas to decrease its dependency 
on Russian energy. Feeding the under-construction Trans-
Adriatic Pipeline (TAP) to supply the EU with Azerbaijan’s Shah 
Deniz 2’s gas, 6 billion m3 of its annual capacity of 16 billion m3 
will be consumed in Turkey and the remainder will be exported 
to the EU via TAP. 

TANAP starts on the Turkey-Georgia border in the Turkish 
village of Türkgözü (in the Posof district of Ardahan) where it 
connects to its feeding and currently-operating South Caucasus 
Pipeline. TANAP will then link to the TAP at the Greek border in 
the İpsala district of Turkey’s Edirne.

The pipeline’s stakeholders are Azerbaijan’s SOCAR (58%), 
Turkey’s BOTAŞ (30%) and BP (12%).

The East Route Gas Pipeline (ERGS) 
The ERGS’s construction is moving ahead as planned. The 
pipeline has two separate Russian and Chinese pipeline systems 
to be connected at a border point. Construction in Russia and 
China commenced on 1 September 2014 in Yakutsk, Russia, and 
on 30 June 2015 near Heihe in China’s Northern Province of 
Heilongjiang, bordering Russia. While the Chinese section is on 
track to enable China to start importing on 20 December 2019 
a quantity of 38 billion m3/y of Russian gas for 30 years, the 
Russian section – known as the Power of Siberia (approximately 
3000 km, 56 in.) – is nearing completion, as announced in 
September by its Russian owner, Gazprom. Accordingly, “10 km 
of pipes are laid for the Power of Siberia gas pipeline between 
Yakutia and the Russian-Chinese border, or on 93% of the 
route’s length.” In addition, 78% of the two-string submerged 
crossing of the Power of Siberia pipeline under the Amur River is 
complete and the Atamanskaya compressor station adjacent to 
the border is under construction. 

The Russian section consists of a pipeline (approximately 
2200 km) from the Chayandinskoye field (Yakutia) to 
Blagoveshchensk (Chinese border), to be completed in its 
ongoing first phase. Its second phase includes the construction 
of a section stretching for approximately 800 km from the 
Kovyktinskoye field (Irkutsk Region) to the Chayandinskoye 
field. The third stage provides for expanding gas transmission 
capacities between the Chayandinskoye field and 
Blagoveshchensk (1000 km). 

Having northern, southern and central sections, the Chinese 
section – constructed by CNPC – consists of a 3170 km pipeline, 
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auxiliary underground gas storage and an existing 1800 km 
pipeline passing through six Chinese provinces (Heilongjiang, 
Jilin, Liaoning, Hebei, Shandong and Jiangsu), the Inner Mongolia 
Autonomous Region, Tianjin and Shanghai. 

Turkmenistan-Afghanistan-Pakistan-India Gas 
Pipeline (TAPI)
With the estimated cost of US$7 - 10 billion, the construction 
of the TAPI (1814 km, 56 in., 33 million m3/y) is moving 
ahead, although with uncertainties about its planned 2019 
completion. The pipeline’s construction was proposed in 
2010 when the governments of Turkmenistan, Afghanistan, 
Pakistan and India signed an intergovernmental agreement for 
exporting gas for 30 years from Turkmenistan’s Galkynysh field 
to Pakistan and India via Afghanistan. However, Afghanistan’s 
continued civil war has created major security challenges 
for its implementation, although the construction of the 
Turkmenistan section began on 13 December 2015 in the Mary 
region. 

The project was revitalised in 2016 when the TAPI 
stakeholders signed an investment agreement and set aside an 
initial budget of over US$200 million to fund its next phase, 
including detailed engineering and route surveys, environmental 
and social safeguard studies, and procurement and financing 
activities. ILF Consulting Engineers Austria GmbH received 
the front-end engineering design contract for the pipeline in 
February 2017. Turkmenistan, Afghanistan and Pakistan’s shares 
of the pipeline are 214 km, 774 km and 826 km, respectively. 
Connecting the Turkmen gas fields in Mary, the TAPI ends in 
Fazilka at the Indo-Pakistan border in a town in Punjab, India. 
Afghanistan started constructing its section in February 2018, 
but terrorist attacks have delayed its progress. Meanwhile, 
the construction of Pakistan’s section has passed its planned 
commencement of May 2018.

The project is being developed by TAPI Pipeline Company 
(TPCL): a consortium established by Turkmengaz (Turkmenistan), 
Afghan Gas (Afghanistan), Interstate Gas Service (Pakistan), and 
Gas Authority of India and Indian Oil (India).

Europe

Nord Stream 2 (NS2)
The construction of NS2 has continued despite it defying both 
the EU policy of reducing energy dependency on Russia and the 
clear opposition of the US government – evident in September 
when US Energy Secretary Rick Perry raised the possibility of 
imposing sanctions on Russia. In the same month, NS2’s offshore 
pipelay work started in the Gulf of Finland. 

Planned to be completed by the end of 2019 and go online 
in 2020, the pipeline construction in Russia started in early 
2017 to double the Nord Stream gas pipeline system’s current 
capacity (55 billion m3/y). This objective will be achieved 
through the construction of a new pipeline system that mirrors 
the existing one for exporting Russian gas to Germany via twin 
offshore pipelines buried under the Baltic Sea’s seabed (each 
27.5 billion m3/y, 48 in., 1200 km). Reportedly, the project’s 
total cost is €8 billion (US$8.75 billion), of which €4 billion 
(US$4.37 billion) has already been invested.

The NS2 is a joint venture of Russia’s Gazprom (51%), Austria’s 
OMV, Germany’s E.ON, BASF/Wintershall and Royal Dutch Shell 
(10% each), and France’s ENGIE (9%).

TurkStream 
Intended to initially feed Turkey with Russian gas and then the 
southern European countries via Greece, the construction of 
Gazprom’s TurkStream – Russia’s alternative to its South Stream 
Pipeline (SSP) that was shelved due to EU opposition – is moving 
ahead. Its original plan of four offshore strings (each 910 km) 
passing 660 km under the Black Sea within the previously decided 
SSP corridor, followed by 250 km within a new corridor towards 
the Turkish European part, has been reduced to two strings, given 
the EU’s continued opposition since it is now building the rival 
TAP. The Turkish onshore line’s length is reportedly 180 km.

TurkStream’s offshore section consists of two parallel 
pipelines (each 32 in., 15.75 billion m3/y) running through the 
Black Sea, with the entering point near Anapa on the Russian 
coast, before coming ashore on the Turkish coast some 100 km 
west of Istanbul, near the village of Kiyikoy. From Kiyikoy, an 
underground pipeline will connect TurkStream to the existing 
network at Luleburgaz. The route will continue from there to 
its end point at the Greek border. In the absence of agreements 
for gas exports to Europe, the new project for exporting 
31.5 billion m3/y of Russian gas at the estimated cost of 
US$11.4 billion is now focused on feeding Turkey. 

In September, Gazprom completed the TurkStream’s 
deepwater pipelaying in the Black Sea ‘on schedule’, announcing 
the completion of the pipeline’s first string.

In addition, on 26 June Gazprom announced: the start of 
laying the second string in the Turkish exclusive economic zone; 
the completion of the landfall near the Russian town of Anapa; 
and the construction progress of a receiving terminal in the 
coastal area near the Turkish settlement of Kiyikoy.

Trans-Adriatic Pipeline (TAP)
The TAP’s construction is advancing, although facing delaying 
challenges – such as the opposition for environmental reasons in 
Italy’s coastal city of Melendugno where the offshore pipeline via 
the Adriatic Sea comes ashore to connect to the Italian gas grid. 

As reported by AZERTAC in September, TAP Head of 
Communications, Lisa Givert, announced the completion of 77% 
of the project with “the next stage of microtunnelling planned 
to start in Italy in the coming months”. 

As a joint venture of BP (20%), SOCAR (20%), Snam S.p.A. 
(20%), Fluxys (19%), Enagás (16%) and Axpo (5%), this is a major 
milestone for the pipeline project (878 km, US$5.2 billion) in 
transferring Azerbaijan’s Shah Deniz 2 gas to Europe to reduce 
EU dependency on Russian gas. Enjoying the EU’s support as 
a Project of Common Interest, TAP’s construction began on 
19 May 2016 for completion in 2020. 

Provided the availability of supply and demand, its 
initial annual capacity of 10 billion m3 could be increased to 
20 billion m3 by adding two extra compressor stations, while 
its ‘physical reverse flow’ feature will allow gas from Italy to be 
diverted to southeast Europe if necessary.

The TAP’s onshore (773 km, 48 in.) and offshore 
(105 km, 36 in.) segments will cross northern Greece, Albania and 
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the Adriatic Sea, to come ashore in southern Italy. Its onshore 
section starts near Greece’s Kipoi on the Greek-Turkish border, 
where it will connect with its feeder: the under-construction 
Trans Anatolian Pipeline. TAP will continue onshore and cross 
northern Greece, before continuing east to west through 
Albania to the Adriatic coast. The length of its Greek, Albanian 
and Italian segments are 550 km, 215 km and 8 km, respectively. 

Starting near Albania’s city of Fier, TAP’s offshore section will 
cross the Adriatic Sea to connect with Italy’s gas transportation 
network in southern Italy’s Puglia region. 

The Americas

Keystone XL
The construction of TransCanada’s Keystone XL Pipeline 
(2735 km, 800 000 bpd) is set to begin on an unspecified 
date in 2019, according to its spokesperson, Matthew John, 
in September. Rejected by President Barack Obama on 
environmental grounds, the project now enjoys the full support 
of President Donald Trump who revived the US$15 billion 
project on 24 March 2017 and issued a Presidential Permit for 
its construction. Connecting Hardisty, Alberta (Canada) to 
Steel City, Nebraska (USA), it will increase delivery of Canadian 
oilsands-based crude oil primarily to US refineries along the 
Texas Gulf Coast, passing through Montana, South Dakota, 
Nebraska, Kansas and Oklahoma. 

On 21 September, the US State Department issued an 
environmental assessment of the pipeline’s revised route that 
concluded it would not harm water or wildlife – which was 
reportedly rejected by environmentalists. Clearing a hurdle for 
its realisation after a decade of pending, the assessment was in 
response to the August order of a federal judge in Montana. 

As a prelude to its construction, TransCanada announced an 
open season in July 2017 for additional crude oil commitments 
for the pipeline, and thus accepting binding commitments 
for the transportation of 10 000 bpd capacity on the existing 
4324 km Keystone Pipeline (running between Hardisty, Alberta 
to Cushing, Oklahoma and the US Gulf Coast) and 225 000 bpd 
capacity on the planned Keystone XL Pipeline. 

Trans Mountain oil pipeline 
The expansion project of Kinder Morgan’s Trans Mountain oil 
pipeline has been put on hold as Canada’s Federal Court of 
Appeal, on 31 August, annulled the approval given for it, based 
on two grounds: Canada’s National Energy Board’s failure to 
address the issue of tanker traffic in Canada’s Pacific Ocean 
waters while approving the project, and Canada’s government 
not engaging in meaningful dialogue with the Indigenous 
peoples affected by the project. 

On 3 October, Natural Resources Minister Amarjeet Sohi 
announced that the government would not appeal the ruling 
in favour of re-initiating consultations ‘with all 117 Indigenous 
groups that would be affected by the project.’

The development is a setback to the Canadian federal 
government which, along with the province of Alberta, has been 
pushing for the project against the mounting opposition from 
the province of British Columbia (BC) and by aboriginal peoples 
of Canada living in BC and Alberta.

Designed to replace a smaller old pipeline and move 
oilsands-based crude oil from Alberta to the Pacific coast via 
BC for export, the project (1150 km, 890 000 bpd) has faced 
fierce opposition from the BC government and the Indigenous 
peoples for its potential impact on the environment.

In April, Kinder Morgan suspended non-essential spending 
on the project and set a 31 May deadline to reach agreements 
with stakeholders – which were not realised. To save the 
project, the federal government agreed in May to acquire the 
project for US$3.5 billion. 

Permian-to-Gulf Coast pipeline (PGC)
In September, Energy Transfer Partners, Magellan Midstream 
Partners and Delek US Holdings received sufficient 
commitments to proceed with their joint plan to construct a 
pipeline (960 km, 30 in.) to transport crude oil from the Permian 
Basin to the Texas Gulf Coast region. 

Subject to receiving regulatory and board approvals of its 
stakeholders for its construction, the pipeline system, which 
is planned to be operational in mid 2020, will have multiple 
Texas origins (e.g. Wink, Crane and Midland) to move oil to 
Energy Transfer’s Nederland, Texas terminal and Magellan’s East 
Houston, Texas terminal for delivery through their respective 
distribution systems. The project provides for an option 
to expand its diameter and increase its capacity, in case of 
additional commitments.

Africa

Cyprus-Egypt gas pipeline
Cyprus is planning to export its recently-discovered offshore 
gas in the Mediterranean Sea to Egypt, for its liquefaction 
and subsequent export as LNG via Egypt to the EU – for 
which an agreement was signed on 19 September in Cyprus by 
Cypriot Energy Minister Yiorgos Lakkotrypis and Egypt’s Oil 
Minister Tarek el-Molla. According to the Egyptian minister, 
the agreement also provides for Cypriot gas to be used for 
Egypt’s domestic needs, while the Cypriot minister referred 
to the agreement’s aim to develop, construct and operate 
“an underwater pipeline directly to Egypt through the two 
countries’ exclusive economic zones.” The required offshore 
pipeline will connect Cyprus’ Aphrodite gas field – with its 
estimated reserves of 130 billion m3 of gas – to the Egyptian 
LNG facility in Idku. Specifics of the project, including pricing, 
will be negotiated between the companies owning the 
Aphrodite gas field (Noble Energy, Delek, Shell) and the Egyptian 
LNG plant.

Algerian pipeline
In September, Sonatrach (owned by the Algerian government) 
awarded Petrofac a provision letter for a US$600 million 
engineering, procurement and construction contract for its 
Tinhert Field Development Project in Algeria. Added to the 
delivery of an inlet separation and compression centre in the 
Algerian industrial village of Ohanet, the contract includes 
construction of a 400 km pipeline network connecting 36 wells, 
as well as commissioning, start-up and facility performance 
testing works. 
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Are we ready for 
an export boom?

Richard Murphy, Allegro Development, USA, investigates the 
USA’s desire for energy independence and whether market 

participants are ready for the next energy export boom.

Energy independence has been a US federal government 
goal for decades. As Bloomberg New Energy Finance 
Editor and Policy Analyst Stephen Munro noted, 
“Presidents have slipped glossy mentions of national 

aspirations to ‘energy independence’ into their [State of the 
Union] addresses…” since the oil embargoes of the 1970s. Today, 
we are not too far from that energy independence becoming 
a reality. With US exports at an all-time high and the global 
energy market demand increasing at a rapid pace, it looks as 
though the country will not only be ‘energy independent’, 
but is also on track to become one of the world’s largest net 
exporters.

This is not the first time the US has led the charge in energy 
exports. In the late 1950s and early 1960s, the US was considered 
a net energy exporter, producing and shipping more than it 
imported. Industry experts believe the US could attain this 
position again as soon as 2022 with the current boom in crude oil 
and refined products. 

With this growth ultimately comes growing pains, and US 
energy businesses must be prepared to mitigate risk amidst a 
volatile global market.

Fuelling opportunities and risk with oversupply 
and rising exports
Shale oil is, in fact, here to stay. Technological advancements 
in hydraulic fracturing continue to lower the cost of shale 
oil production, and the investment payoff is significantly 
faster than that of offshore drilling projects – which can take 
decades to show any kind of ROI. US crude oil production 
set record levels in July and August 2018, producing between 
10.8 - 11.0 million bpd and surpassing Saudi Arabia and Russia’s 
production levels, making the US the world’s largest oil producer 
for the first time since the 1960s. With production expected to 
rise as high as 16.0 million bpd in the next few years, thanks to 
the shale boom, it positions the US to become one of the top 
oil producers in the world. 

Since the lifting of the crude oil export ban in 2015, exports 
have steadily grown. Throughout the summer of 2018, US crude 
oil exports consistently exceeded 2.0 million bpd, doubling the 
amount of exports from just a year ago – and the number is 
expected to double again in the next few years. Normally, this 
rising production would lead to a crash in oil prices. However, the 
US has found an export market hungry for its crude oil.

Figure 1. As technology continues to advance and production 
levels rise, the US continues to set production records and 
become a global producer for the first time since the 1960s. 
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Because much of the US shale oil supply is lighter and 
sweeter than what is optimal for many Gulf Coast refineries, 
it needs to be blended down or sold at a discount to these 
refineries. Conversely, this light, sweet crude oil commands a 
premium on the world market, especially in Asia. With the price 
differential exceeding the additional cost of vessel transportation 
to Asia, exporting becomes the most profitable option. 

Exporting these new production volumes of crude oil, 
especially light, sweet oil – such as what is found in Eagle Ford 
– can have a huge positive impact on producers and marketers. 
However, these opportunities come at a price in the form of 
additional risk factors, especially if the business chooses to 
manage the transportation and sale overseas. These businesses 
now have to worry about new delivery locations, currencies, 
and logistical options in conjunction with geopolitical risks and 
unforeseen catastrophes. 

Even those who do not export or sell at the port are 
impacted as the pricing of US crude oil becomes more closely 
coupled with the world market, which impacts volatility, risk 
and hedging strategies. The increasing production also makes 
transportation and storage assets even more constrained. 
Additionally, while new pipelines and gathering systems that are 
being built will increase logistics efficiency, they also increase 
logistics optionality and complexity.

Many market participants have commodity management 
systems built for the pre-shale boom days, which means they are 
struggling to keep up with a now extremely complicated logistics 
puzzle. A US crude oil business in the 2000s, for instance, mainly 
dealt with only gathering systems, limited truck movements and 
pipelines to get crude oil to market. The same business, today as 
an exporter, likely still involves pipeline movements but will also 
include thousands of truck movements and hundreds of railcar 
movements, as well as vessels. Managing these movements can 
be exceedingly difficult and is further complicated because all 
these assets are constrained.

US natural gas output has also skyrocketed, especially since 
natural gas is an output of crude oil wells. Due to a lack of 
pipeline infrastructure, much of the gas is flared. However, even 
the gas connected to pipelines has exceeded normal demands 
and, as with the crude oil, this would normally lead to a crash 
in prices. Fortunately, like oil, natural gas is also in demand 
around the world, provided you can transport it – which can be 
achieved by liquefying it into LNG. The US exported its first LNG 
in 2016 and has become one of the world’s top exporters of the 
commodity. This bodes well for the US export market as LNG is 
projected to grow even more quickly than crude oil in the coming 
years. With the current export terminals being constructed, LNG 
exports are expected to be 20 times higher in 2025 than they are 
today.

Charif Souki, Chairman at US LNG developer Tellurian Inc., 
said that in the next two years, some 20 cargoes would be 
available every day on the spot market – or 5000 cargoes a 
year. “You’re never very far from a cargo,” he said. More trading 
and logistics options come with a price: increased risk exposure. 
With operating expenses, fuel/raw materials and deductions 
all impacting the bottom line, producers and traders are having 
to also take into account the many transportation and storage 
options that are now tied to each global trade.

To truly capitalise on global energy export opportunities, 
businesses must have the tools and capabilities that enable them 
to combat additional complexity and risk. Real-time insight into 
global market data, asset optimisation tools to handle vessel-
borne transportation, and risk management capabilities for foreign 
currencies are critical to success in exports. 

If current trends continue, by 2025 the US will be in the top 
five for crude oil exports, top two for LNG exports, and the 
largest exporter of refined products and NGLs. Clearly, there is a 
lot happening on US soil to fuel the country’s journey to energy 
independence and export market dominance.

Global outlook 
Geopolitics have always played a major role in global energy 
market volatility. Also, since pricing is greatly impacted by small 
percentage changes in supply or demand, even a single major 
consumer or producer of energy can impact market volatility. 
With the instability in Libya, Nigeria and Venezuela; threats of Iran 
blocking the Strait of Hormuz; and Saudi Arabia’s conflict with 
rebels in Yemen, the world is likely to see an event that will have 
significant impacts on the price of oil and, in turn, all petroleum 
products. Energy companies must therefore be prepared for the 
only thing that is certain in the market: uncertainty. Geopolitical 
tensions are already driving a significant amount of trading and 
hedging associated with securing supplies and selling products for 
impacted companies. Finding the optimal strategies to deal with 
these tensions and uncertainties can have a significant impact 
upon profitability.

While political events are impacting the global supply from 
Iran, Libya, Nigeria and Venezuela, there is also growing demand 
for energy around the world, especially from China, Southeast 
Asia and India. This situation will likely lead to global supply 
shortages, even with the increased US exports. Energy companies 
and large consumers of energy need to be ready to deal with 
these shortages when they occur and the market volatility that 
comes with the shortages.

Turning to advanced analytics software
The rapidly changing global energy landscape brings vast 
opportunities but also introduces new supply chain disruptions 
and market risks, which will only continue to increase over time. 
Are US energy organisations prepared for everything that comes 
with such rapid domestic and global market growth? 

Today, forward-looking energy organisations are turning 
to commodity trading and risk management (CTRM) software 
with advanced analytics to harness all the challenges and 
opportunities that accompany global energy market changes. 
CTRM software is intended to bring transparency to complex 
portfolios that can consist of physical and financial positions 
across a variety of commodities. A multifaceted system can 
increase trader productivity, more effectively manage risk, 
improve accounting and settlement, and simplify compliance. 
CTRM software can also help with logistics and inventory 
operations – especially when disruptions occur and one needs 
to find alternative supply, storage and logistics assets. CTRM 
software helps companies seize the opportunities of the 
new energy reality and deal with the risks inherent in these 
opportunities. 
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Tim Eyles, Acteon Group, UK, explains how recent advances in digital technology 
– used to maintain the integrity of critical and dynamic infrastructure that 
supports the fluid vein – are positively disrupting subsea pipeline integrity 
management by offering efficient anomaly detection, faster gathering and 
interpretation of data, instant access to pipeline conditions, and greater 

opportunities to identify underlying characteristics that may affect performance. 

Digital disruption. It’s a hot topic. Although 
‘disruption’ may conjure up thoughts of the 
costly ramifications of production disrupted by 
an unplanned shutdown, in this case, disruption 

is a force for positive change. It is about using digital 
technologies to disrupt standard business models or 
industry practices for providing pipeline integrity. These 
digital technologies deliver greater efficiencies and 
performance than current cost models have been built 
upon. It doesn’t mean setting aside all current pipeline 
integrity maintenance methods. It means adding digital 
tools to complement current practices that are delivering 
efficiencies cost-effectively.

A long and winding road
Today’s subsea pipeline integrity manager’s job is 
compounded by inspecting and monitoring systems that lie 
miles beneath the surface on a dynamic seabed. Inspection 
typically involves hiring a contractor that specialises in 
subsea surveys to gather inspection data that records 
video footage and dimensional data. This data is viewed 
live – or post-job – for hours by an engineer looking for 
potential pipeline anomalies. Findings are then interpreted 
and often sent to the operator’s pipeline integrity team, 
which decides whether – and how – to respond. If action is 
required, another company that specialises in, for example, 
pipeline repair instructs the offshore team how to proceed. 

“This process can take months, from specifying the 
survey, gathering and interpreting data, and taking action. 
The irony is that although much data is gathered during 
inspection and ongoing monitoring, it’s often never 
reviewed or reviewed once and never accessed again,” said 
Paul Alcock, Executive Vice President of Acteon Group. 
“It’s inefficient, making it difficult to spot trends between 
pipeline integrity maintenance cycles. With advances in 
digital technology, subsea infrastructure integrity processes 
are improving. And they’re being used in the pipeline 
sector.” 

The benefits of digital technology 
Operators require accurate data on equipment condition 
to effectively operate producing fields. To achieve this, 
automating data gathering, review and interpretation must 

become the standard, not the exception. Recognising the 
dramatic cost-reductions and efficiencies offered by digital 
technologies that draw upon machine learning, Acteon 
launched a digital strategy in 2017 to develop and integrate 
a suite of digital tools across its product and service 
offerings. These tools speed up key processes and enhance 
anomaly detection quality, offering more opportunities to 
identify features that could affect integrity.

This digital initiative plays a key role in the company’s 
commitment to reducing the total cost of cradle-to-grave 
asset ownership by 30%. The long-term positive effects 
of digital technology upon pipeline integrity management 
are profound. In addition to traditional monitoring and 
inspection methods, Acteon and its member companies 
use digital tools to enhance the integrity of the fluid 
vein – a critical component of the subsea infrastructure. 
Although Acteon’s primary focus within the critical, 
dynamic infrastructure is on moorings, risers, platform well 
conductors, wellhead foundations, subsea equipment and 
subsea structural foundations, its next focus is the pipeline 
industry, which it supports with integrity services. These 
services are effective because subsea pipelines are also 
dynamic, as observed in integrity threats, such as walking 
and lateral buckling.

Knowledge + technology - interfaces = 
seamless integrity solution
Realising that conventional integrity execution workflows 
that involve numerous interfaces are costly and inefficient, 
member company Acteon Field Life Services (FLS) 
developed a seamless approach to subsea life of field 
services. By serving operators through a single project 
management interface that liaises with Acteon’s network 
of subsea specialist companies, time and costs are reduced 
(Figure 1).

Given Acteon’s focus on the dynamic subsea 
infrastructure – of which pipelines form a critical part, 
safeguarding and extending subsea pipeline integrity is 
essential, requiring services unique to this environment.

1. Risk-based integrity planning
Clarus Subsea Integrity helps operators develop risk-based 
integrity management plans. Output includes optimised 
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inspections, monitoring tasks and techniques, to detect and 
manage threats identified on pipelines. 

2. Pipeline survey – execution and technology 
UTEC uses AUVs and ROVs to record inspection video 
footage subsea. Visual surveys facilitate construction 
efforts involving pipelay support, and confirm that a 
newly-laid pipeline is positioned properly on the seabed, 
prior to commissioning. Once operational, it is surveyed 
again for anomalies and to gauge whether it has shifted. 
Clarus then reviews and interprets it, comparing it with 
previous inspection data. When subsea infrastructures 
are installed, surveys are conducted to provide precise 
positioning.

Dimensional control surveys are also conducted to 
gather three-dimensional data to provide a 3D image of, 
for example, a pipeline and spool route to detect potential 
clashes.

To transform subsea video into 3D data that can be 
visualised, measured and shared in real-time, Seatronics also 
uses Whitecap ROV3D Recon.

3. Pipeline monitoring 
Pulse Structural Monitoring specialises in monitoring 
dynamic subsea structures. In addition to designing and 
supplying custom monitoring systems that track pipeline 
movement, vibration and stress, it supports clients by 
managing and processing data including use of its latest 
NX2 logger, which features subsea data processing 
capability and wireless data transmission. It seamlessly 
interprets data on structural movement, vibration and 
stress, offering valuable insights.

4. Rapid auto-anomaly detection of pipelines 
Clarus automatically reviews video surveys of pipelines 
to detect pipe spans and other defects with the first of 
its new iCUE Digital Anomaly Detection App range for 

pipelines. By drawing upon AI and scanning footage at 
least 10× faster than manual review, detection accuracy 
and efficiencies are enhanced, reducing costs. Identified 
spans are then screened via the free span app to confirm 
integrity.

5. Specialist engineering assessments 
Pulse and Clarus review inspection and monitoring data 
to identify current and potential problems, as well as 
maintenance cycle issues. 2H Offshore provide engineering 
assessments of, for example, pipeline free spans and 
lateral buckling to determine fitness-for-service. It also 
makes recommendations, including remedial actions to 
manage pipeline anomalies. This domain knowledge sets 
the quality and accuracy of its interpretive reports and 
recommendations apart.

6. Remediation and mitigation 
When action is taken in response to issues flagged by 
data review, member companies oversee selected pipeline 
remediations – such as pin-piling, grout bags (offered 
by Core Grouting Services), clamped sleeves, additional 
cathodic protection – by project managing them, and 
providing access to tools and vessels to execute them.

7. Pipeline lifecycle integrity management 
The iCUE Integrity Management Web Portal from Clarus 
is a visually-intuitive digital tool that provides a single 
access point for all subsea pipeline integrity management 
needs throughout its lifecycle. With its ability to overlay 
on existing systems or databases stored across many 
locations, it gives integrity managers instant access to 
the overall status of the asset and individual components 
(Figure 2). They can also assess risk levels, visual 
assessments, inspection history, and as-built data. This 
improves operational readiness and integrity management 
programme efficiency, reducing integrity data management 

costs by up to 15%.
By drawing upon these services, 

digital technologies and experience, 
Acteon helps customers operate 
integrity programmes that evolve with 
changing pipeline conditions.

Realising greater returns on 
investment 
These services and digital tools bode 
well for the pipeline community, 
which struggles to cost-effectively 
maintain integrity. Costs remain high 
because operators manage numerous 
contractors and struggle to get them 
to work together toward achieving 
integrity. The disjointed process is 
inefficient and makes it difficult for 
operators to verify data quality and 
obtain timely insights of integrity. The 
process – from planning to remedial 

Figure 1. By serving operators through a single project management interface, subsea 
pipeline integrity management costs and risks are reduced.
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action – is so drawn out that it places undue risk upon the 
operator as they wait to determine whether an asset is fit-
for-purpose. 

“Because we manage projects through a single interface, 
operators save money otherwise spent on managing 
numerous interfaces directly,” said Alcock. “Not only do we 
carry out the integrity process faster, we gain more insight 
from the data collected, providing greater understanding 
of the pipeline’s status and the likelihood of its future 
performance. These capabilities contribute to reducing 
costs.”

Detecting pipeline free spans with an App 
Introduced by Clarus in 2018, the iCUE Digital Anomaly 
Detection App is the first to be developed by experienced 
subsea integrity engineers. The App is currently developed 
to detect pipeline free spans by screening inspection 
videos.

Free spans are a potential integrity concern to pipelines 
in the form of overstress or fatigue caused by vortex-
induced vibration (VIV) or slugging. That said, they are only 
a threat if the unsupported span is longer than the design-
allowable free span length.

The App identifies free spans using machine learning 
and image analysis technologies that automatically review 
inspection videos at least 10× faster than manual review 
(Figures 3 and 4).

“By providing clients with accurate, timely integrity data 
by drawing upon our expertise in integrity management 
and using digital technologies in artificial intelligence and 
machine learning, they receive a high value solution,” said 
Dharmik Vadel, Vice President of Clarus Subsea Integrity. 
“Automatic review also reduces the margin of error. 
Pipeline inspections often require manual review of miles 
of pipeline for hours, often with no visible anomalies. 
This mind-numbing exercise means pipe spans or other 
defects are easy to miss. The improved speed and accuracy 
of detecting anomalies using the iCUE Digital Anomaly 
Detection App helps reduce costs. It also shortens the 
time between review and transfer of the findings for 
interpretation so that they can be used to make critical 
integrity decisions.” 

Clarus trained the App using a customised machine 
learning algorithm to accurately qualify pipeline free spans 
by using a structured data set of positive examples of span 
anomalies. 

“Integrity management depends upon knowing the 
condition of the asset throughout its lifespan, so placing a 
timeline against an anomaly is key,” said Vadel. “The App is 
a game changer in helping operators to extend the life of 
assets by reviewing large volumes of historically-completed 
inspection data that may have sat unreviewed. It makes 
it possible to assess conditions and create an accurate 
representation of how anomalies and features have evolved 
over the years. It’s an extraordinary integrity management 
tool.”

Acteon will expand the iCUE Digital Anomaly Detection 
App to include automatic detection of other defect types, 

Figure 2. The iCUE Integrity Management Web Portal 
provides a single access point for all subsea pipeline integrity 
management needs throughout its lifecycle.

Figure 4. The App identifies pipeline anomalies, including free 
spans, by automatically reviewing inspection videos such as 
these at least 10× faster than manual review.

Figure 3. The iCUE Digital Anomaly Detection App detects 
pipeline free spans on survey videos and displays the location 
of detected spans on the pipeline.
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including lateral buckling, cracks in coatings/insulation and 
anode depletion, among others.

Why now?
Acteon believes that if properly maintained and inspected, 
a subsea pipeline will not only operate safely and 
productively, but its life can be significantly extended. It 
has invested considerable resources to investigate and use 
technologies to deliver effective integrity programmes. 
Its decision to use digital tools goes hand in hand with its 
dedication to helping operators maintain their pipelines, 
how technology has evolved, and market demands. 

Demand for more data remains unabated. Conducting 
surveys for integrity management purposes without 
extracting insights from them is frustrating and costly. 
“Most pipeline companies collect a lot of data, but it’s not 
shared or joined up in a meaningful way. This is because 
they’ve been lacking the tools to unlock this data,” said 
Alcock. “But advances in AI and algorithms have evolved 
and entered the mainstream. Today, we have digital tools 
to unlock what that data means, so it can be used to make 
informed decisions about potential defects, spot trends and 
monitor pipeline conditions. And the industry is equipped 
to use them.” 

The fact that tools are available does not always 
mean that they’ll be welcomed, but that is not the case 
today. “Pipeline operators have a genuine appetite for 

using a blend of domain knowledge and AI to change how 
infrastructure is serviced. They must see true value added, 
in cost-savings or reduced risks. Unless returns are realised 
and benefits are demonstrated, technology, machine 
learning, better storage and interpretation of data could 
be written off as additional costs in a cost-challenged 
environment,” said Alcock. “The difference between 
what Acteon offers, and what digital businesses offer, is 
that they don’t have the domain knowledge to add to the 
digital technology, in order to deliver improvements in 
the operator’s P&L. We’re in a unique position to do just 
that.” 

What lies ahead
In addition to expanding the iCUE Pipeline App suite, 
Acteon is developing digital technology that offers real-
time integrity data capture and interpretive report writing 
during inspection surveys. This will reduce vessel time and 
fast-track the process, further cutting integrity management 
costs.

By embracing digital analytics, efficiencies and decision 
making will be enhanced, improving the ability to spot 
trends in pipeline integrity maintenance cycles. When 
operators are ready, Acteon stands ready to usher them 
into a new age in integrity management. 

These operators will remain miles ahead, where every 
integrity manager wants to be. 
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John Nonemaker and Tom Steinvoorte  
(Netherlands) and Christopher 
Woodley (UK), ROSEN Group, detail 
an inline inspection solution for 
challenging low flow and low pressure 
pipeline conditions. 

W ith the continued evolution of inline 
inspection (ILI) technologies and techniques, 
the gap between so-called ‘unpiggable’ 
and ‘piggable’ pipeline inspections has 

significantly reduced. Challenges faced in the early days 
of pipeline inspection, such as high speed in gas pipelines, 
tight 1.5D bends, dual diameters, heavy wall thicknesses, 
high pressure and temperature, multiple diameters, long 
distances, etc., have been resolved, and modern ILI tools are 
able to cope with these challenges. 

Despite these developments, however, ILI of ageing 
pipelines can become an increasingly challenging task due 
to, for example, wax precipitation or depleting production, 
which can be related to low flows and pressures. This was 
the case for an offshore 18 - 20 in. pipeline that transports 
stabilised crude oil from a satellite to a central producing 
platform in the North Sea. 

John Nonemaker and Tom Stein oorte

ith the continued evolution of inline 
inspection (ILI) technologies and techniques,
the gap between so-called ‘unpiggable’ 
and ‘piggable’ pipeline inspections has

significantly reduced. Challenges faced in the early days
of pipeline inspection, such as high speed in gas pipelines, 
tight 1.5D bends, dual diameters, heavy wall thicknesses,
high pressure and temperature, multiple diameters, long
distances, etc., have been resolved, and modern ILI tools are
able to cope with these challenges. 

Go with the flowGo with the flow
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The main pipeline characteristics were as follows:

 ) Large internal diameter variation, from 489 mm in the 
topside 20 in. pipework to 385 mm in the subsea 1.5D 
bends.

 ) Heavy-wall pipe ranging from 17.5 - 50 mm.

 ) 1.5D back-to-back subsea bends, coupled with the 
smallest internal diameter.

 ) Short launcher and receiver dimensions.

 ) 5 bar export pressure, 0.2 m/s average pigging velocity, 
and a maximum allowable operating pressure (MAOP) of 
13.1 bar. 

 ) Location offshore, in the North Sea.

Although the pipeline previously had favourable 
operating conditions for pigging, these conditions had 
worsened over time, with inspection becoming challenging 
as a result of a combination of factors, including:

 ) Operation at low pressure.

 ) Operation at low flow.

 ) Presence of wax deposits.

Cleaning conditions that were less than ideal
Despite comprehensive cleaning campaigns, attempts 
to inspect the line using UT technology failed due to 
excessive wax on the internal surface of the pipeline. 
MFL technology is generally more robust and forgiving 
towards waxy debris, however, the magnetic forces 
require higher differential pressures, which means 
that negotiating a geometrically complex line with 
unfavourable operating conditions would prove difficult 
with this technology. 

The combination of a geometrically complex line 
with unfavourable operating conditions also limited the 
possibilities for cleaning campaigns. Aggressive cleaning 
pig set-ups, which would typically be needed to clean the 
maximum internal diameter section of the pipe, introduce a 
risk of creating a wax ‘plug’ in front of the pig. This, in turn, 
requires a certain level of pressure to push the pig through 
the pipeline. 

Improvement of the operating conditions would have 
allowed for more aggressive cleaning campaigns. However, 
practical limitations, such as product availability and 
storage capacity, did not allow for an increase of flow. 
Generally, an increase of pressure requires less effort, since 
only a pump is needed, and gives significant flexibility 
to the pigging engineering team. Unfortunately, due to 
pressure limitations in the downstream pipeline, the MAOP 
was only set at 13.1 bar. 

Comprehensive testing for better results
In order to ensure the safe and continued operation of 
the pipeline system, the operator approached ROSEN 
to develop an inspection solution. The pipeline was 
considered a high-risk asset because it had not been 
successfully inspected since its construction in 1983. 

The operator’s requirements included that the pipeline 
must be inspected on-line, i.e. without a production 
shutdown. The MAOP of 13.1 bar was also a requirement 
for the inspection. Flow of the medium in the pipeline 
was typically around 0.1 - 0.2 m/s, so a combination 
of relatively low flow and low pressure resulted in 
challenging operating conditions for an MFL-equipped 
solution.

It was also agreed with the operator that prior to 
mobilisation and inspection, the chosen ILI tool would be 
qualified by a pump test through a mock-up of the pipeline. 
This mock-up would need to contain the range of internal 
diameters, similar bends (specifically the 1.5D heavy-wall 
back-to-back bends present at the base of the pipeline 
riser), and replicas of the short launcher and receiver 
barrels. Additionally, the operating conditions during the 
pump test were required to mimic those of the actual 
pipeline operating conditions.

The ILI tool electronics, MFL sensor carrier and distance 
measurement system were designed and developed by 
ROSEN’s team of solution experts. Due to the shortness of 
the launcher and receiver barrels, the ILI tool needed to be 
compact. The polyurethane (PU) configuration also required 
customisation in order to overcome the operational 

Figure 1. A test loop – which represented the pipeline’s 
characteristics – was developed for the validation of the low 
pressure/low friction solution.

Figure 2. Collapsible modules which could expand and contract 
with the pipeline internal diameter were chosen for the MFL 
solution.
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challenges. The main purpose of PU on ILI tools is to 
provide a seal so that the tool can be driven by the product 
flow. In order to keep the tool in motion, a unique PU 
design needed to be developed that could keep the tool 
moving despite the low flow in all diameters, while not 
creating too much friction. Again, too much friction could 
lead to the tool requiring a higher pressure to traverse the 
pipeline than was possible. 

This situation created a significant challenge for the 
solution experts, because low pressure and low flow in 
pipelines typically require two different solutions which, 
in fact, contradict each other. For example, additional 
PU sealing discs minimise product bypass and can allow 
tools to remain in motion in low flow situations. However, 
additional PU creates more friction, which means the tool 
requires higher differential pressures to move through the 
line. 

The goal was to find a sufficient compromise between 
sealing and friction. This was finally achieved by adding 
sealing discs of varying diameters and hardness in order 

for the tool to maintain sealing in all internal 
diameters. The sealing was distributed along the 
tool, so the tool could more easily be pushed 
into the short receiver. 

The PU set-up was developed through 
rigorous testing and continuous optimisation, 
with the test success criteria defined as: 

 ) The tool must pass through the entire 
mock-up test loop at a lower flow than what 
would be expected during the inspection, 
with negligible bypass.

 ) A differential pressure of less than 10 bar is 
required to traverse the 1.5D back-to-back 
bends.

 ) No significant damage to the PU or solid 
bodied parts of the tool is to be observed.

With such limited pressure and flow 
available for the inspection, the PU set-up was 
finely balanced in order to limit the bypass of 
fluid, while minimising the friction introduced 
by the PU on the pipe wall – which would be 
directly related to the differential pressure 
required to drive the tool in the pipeline. 

Battling strong wax build-up
The pipeline is known to produce large 
amounts of wax. MFL tools, unlike UT tools, 
have the ability to penetrate wax layers to 
gather data on the pipe wall. However, strong 
magnets also have a wax scraping capability. 
Given the low flows and low pressure in the 
pipeline, there was a project risk that a wax 
plug could develop in front of the tool should 
the line not be suitably cleaned ahead of the 
ILI. 

In order to mitigate the formation of these 
wax plugs, a special dual-bodied magnetiser was designed 
that minimised the chances of wax build-up around the 
MFL unit and allowed full sensor coverage around the pipe 
wall for the purpose of detecting metal loss. Collapsible 
modules were chosen which could expand and contract 
with the pipeline internal diameter. Additionally, they 
were sized such that they could pass the 1.5D bends 
without becoming lodged. In order to reduce friction from 
the magnetiser, magnets were chosen specifically for the 
expected wall thicknesses – meaning strong enough for 
the nominal wall thickness, but only as strong as needed 
for the pipeline – so no unnecessary friction would be 
created. Also, the arms carrying the magnets on each 
individual magnetiser were axially staggered. This meant 
that when a single magnetiser would encounter a weld 
or a higher wall thickness, the magnet arms would not 
all collapse at the same time. Rather, half of them would 
collapse and then shortly afterwards the other half. 
This process would repeat when the second magnetiser 
encountered the same weld or wall thickness change. This 

Figure 3. A pipeline data logger (PDL) was inserted into the cleaning pig to 
record pressure, temperature, differential pressure and inclination in the test 
loop and pipeline.

Figure 4. The differential pressure data collected from the MFL tool during 
the pump test confirmed the tool’s suitability to perform under the pipeline’s 
low pressure/low flow conditions.
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feature was included in the tool design in order to reduce 
friction peaks. 

During the tool development phase, the operator 
embarked on a rigorous pipeline cleaning campaign. One 
of the cleaning tools that had successfully negotiated the 
pipeline was also sent to ROSEN for testing in the pump 
test loop. By pump testing the cleaning tool, the pressure 
and flow trend required to drive the cleaning tool in the 
actual pipeline could be determined. This data was used 
as a reference point, against which the performance of the 
MFL ILI tool was compared.

A ROSEN pipeline data logger (PDL) was installed in 
the operator’s cleaning pig in order to obtain valuable 
information on the differential pressure recorded by 
the cleaning pig during the pumping trial, and then 
subsequently while running in the pipeline. The PDL is a 
useful tool capable of recording pressure, temperature, 
differential pressure and inclination. The benefit of the PDL, 
in this instance, was that the cleaning tool behaviour in the 
pump test loop was recorded and reviewed. This data was 
then compared to the data obtained when the cleaning 
tool ran in the operator’s pipeline. 

Thanks to the recordings from both the pump test and 
in the operator’s pipeline, specifically as the tool traversed 
the 1.5D back-to-back bend arrangement subsea at the base 
of the pipeline riser, it was determined that more pressure 
was required in order to drive the cleaning tool in the test 

loop than in the actual pipeline. A review of the PDL data 
during the cleaning run in the pipeline also showed that 
regular differential pressure spikes occurred as the tool 
passed girth welds, indicating that the welds were not 
obscured by wax. Although it was not possible to quantify 
the residual wax present, the data provided both the 
pipeline operator and ROSEN project team the necessary 
confidence that the pre-ILI cleaning campaign had reduced 
the wax to low enough levels so that a wax ‘plug’ would 
not form in front of the MFL tool.

Following the successful qualification of the custom 
MFL tool, where the operator witnessed the final pump 
test trial, it was jointly agreed that the acceptance criteria 
had been met. As an extra precaution, a risk assessment was 
undertaken prior to the ILI to critically review potential 
scenarios, such as stalled or stuck pigs. Contingency 
scenarios were discussed and control measures were put 
in place to mitigate the risk, and the inspection of the 
pipeline could proceed. 

The MFL inspection of the pipeline was completed 
in early 2018, with the tool successfully traversing the 
pipeline and recording a full data set in one run. The 
operator received essential information about the pipeline, 
confirming its integrity and optimising throughput, 
with no negative impact on production and introducing 
no unnecessary risks. Through close co-operation and 
commitment, this successful project was possible. 



PIPELINE LEAKS: 
yesterday’s news?

Meade Lewis, mIQroTech, USA, highlights the economical 
and environmental damage caused by pipeline leaks and 

how predictive monitoring can be a solution. 
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L ast year, nearly 33 trillion ft3 of natural gas was 
extracted from US land. What is the fate of these 
natural resources? For the majority share, it is 
used to cost-effectively heat our homes, provide 

our children with electricity, and even help produce 
the everyday goods our society needs. However, over 
450 billion ft3 of this natural gas, enough to meet the 
entirety of US demand for nearly a week, is simply leaked 
into the atmosphere. Also, considering that this natural 
gas (methane) is 23× more potent a greenhouse gas than 
carbon dioxide, the environmental impact of such leaks 
is immense. In revenue alone, over US$30 billion is lost, 
industry-wide, due to these leaks. This revenue loss does 
not begin to cover the legal fees, fines, clean-up costs and 
reputation damage that are all associated with these spills. 

Considering that the average age of a pipeline in 
the US is over 50 years old, the infrastructure is ageing, 
but the leaking issues we are seeing today are not due 
to a lack of trying. The pipeline monitoring market has 

revenues of nearly US$9 billion annually – a drop in the 
metaphoric bucket compared to the costs consumed 
by operators reacting to a leak. The current solutions 
for pipeline monitoring are typically working on 1970s 
technology. An example of this reactive school of thought 
is seen when operators that use pressure data to identify 
leaks, react to that pressure drop. However, by the time a 
pressure drop occurs, the damage has already begun. 

Leak prediction
A start-up in the US has made it their mission to not 
only save pipeline operators millions of dollars, but help 
protect the environment and make efforts to secure these 
pipeline assets. Using the latest advancements in Internet 
of Things (IoT) devices, sensors, and Artificial Intelligence 
(AI), mIQroTech can predict pipeline leaks before they 
occur. In addition, these devices are installed through 
non-intrusive methods. This means that not only will 
operators see massive reductions in installation time, cost 
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and training, but they will get a better product and fewer 
leaks because of it. For pipeline monitoring, this is the 
‘Holy Grail’ of technology; an all-in-one solution for data 
gathering, analytics and prediction.

The solution starts with the installation of the IoT 
devices, which can be completed in under 10 min. Apply 
epoxy to the backside of the device, press the device 
to the pipeline, and log this installation through the 
web-based user interface. These devices are placed 
once every 1 - 5 miles, depending on the complexity of 
your pipeline infrastructure. Once this is completed, the 
hardware collects what mIQroTech has found to be the 
most important variables to pipeline longevity: corrosion, 
density, pressure, vibration, temperature, geo-positioning 
and sound. Through mIQroTech’s patented technology, 
the company can gather all of these variables, without 
the need for hot tapping or pigging, completely external 
from the pipeline. These variables are measured at speeds 
of up to 42× per second and use non-radioactive sensors. 
This external monitoring methodology is critical as recent 
studies have found that invasive monitoring techniques – 
such as pigging and tapping – are responsible for 2.8% of 
leaks nationwide. Once this data is collected, it is sent via 
4G LTE, or satellite, to mIQroTech’s cloud.

When the data reaches the cloud, the data is then 
analysed by mIQroTech’s proprietary, neural-network 

backed, AI solution. What the company has already 
shown is that its systems can predict these leaks with a 
projected 96% accuracy. Coupling these AI systems with 
other mathematics principles, such as Bayesian statistics 
and standard distribution analysis, mIQroTech’s prediction 
algorithms become nearly fool-proof. When the analysis 
is completed, potential hazards are broken into two 
categories: imminent or emergent. Imminent threats such 
as unauthorised excavator digging, earthquakes or even 
sabotage, can now be acted on immediately. For issues 
such as corrosion or ground liquefaction, leaks can be 
predicted weeks, months, even years ahead of time. 

Reinventing pipeline monitoring 
As the 2015 market crash taught everyone in the field, 
innovation is king and pricing is duke. This is also where 
mIQroTech reinvents pipeline monitoring – subscription 
pricing. By charging a low fee per month, per mile of 
pipeline analysed, this means that pricing stays constant 
and predictable. This price consistency is incredibly 
important when working with volatile commodities. With 
the installation process being non-invasive, this means 
that digging, hot tapping and expensive set-ups are a thing 
of the past. Offering substantial savings when compared 
to other pipeline monitoring services in both installation 
costs and product costs, this pricing methodology is 
beneficial.

Already having partnered with some of the largest 
firms in the oil and gas industry, mIQroTech was recently 
named as one of the “Most Promising Oil and Gas 
Technology Solution Providers for 2018” by CIO Review. 
In addition, mIQroTech appeared at the Marcellus Shale 
Coalition as a speaker for the Technology Showcase, 
as well as presenting its original findings at TEDxPSU, 
“Teaching Old Industries New Tricks”. The company was 
founded by Meade Lewis, the former Chief Information 
Technology Officer of multiple oil and gas firms. 
Lewis leads the charge at mIQroTech with the help 
of his co-founder, Justin Stewart, and their team of 
mathematicians and engineers. The mIQroTech team is 
also backed by numerous reputable figures in oil, gas and 
innovation, including: the former Acting Administrator 
for the US Pipeline and Hazardous Materials Safety 
Administration (PHMSA), the former CEO of EQT, the 
Director of Entrepreneurship at Miami University of Ohio, 
the former Director of HRIT at Siemens, and the former 
Director of Global Strategy at P&G. 

The technology
mIQroTech’s innovations start with the IoT device and the 
readings it is able to produce externally. While factors 
like vibration, geo-positioning, sound and temperature are 
straightforward, the technology for external measuring of 
corrosion, pressure and density is far more complicated. 
To measure corrosion and density, mIQroTech has 
identified unique signatures of metals at the atomic level. 
The onboard corrosion sensor can measure metal loss 
below 0.25 mm per year. To read pressure, mIQroTech 

Figure 1. mIQroTech hardware externally mounted on pipeline.

Figure 2. Artificial intelligence provides highlighted regions to 
provide the operator with ‘green light’, ‘yellow light’, and ‘red 
light’ insights.
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uses advanced physics principles to measure the force 
being applied inside of the pipeline. From here, the 
technology is able to read the subtle changes that those 
internal forces reflect to the outside of the asset. Meade 
Lewis explains, “What mIQroTech is doing can be easily 
summarised as chemistry, physics and mathematics. We 
are finding new ways of reading and analysing these 
principles.”

Maximising the data
According to Lewis, pipeline monitoring technology 
cannot simply produce data, but it also needs to analyse 
the data for constant and predictable factors. However, oil 
and gas is drowning in data. Recent reports suggest that 

less than 1% of data created, by this industry, is used in 
decision making. In other words, the only way to fix the 
systemic leaking problem is by creating a solution that 
measures all variables involved while undertaking real-
time analysis. With the real-time data feeds, analytics and 
prediction models mIQroTech provides, 100% of the data 
collected is actionable. By providing a simplistic, lean 
and intuitive user interface, this data can be analysed in 
seconds, reports can be generated and email alerts can be 
activated. With these types of insights, a monitoring team 
can multiply their efficiencies exponentially.

These increases in productivity and efficiency mean 
that extended resources can be allocated to high-risk 
assets while preventative maintenance can be scheduled 

more effectively. Immediate 
response teams will also be given 
the nature of the alarm, further 
enabling the team to bring the 
right tooling and gear to fix the 
problem. By augmenting human 
ability, the introduction of the 
mIQroTech technology set enables 
oil and gas to become a predictive 
in decision making, without the 
need for hiring additional data 
scientists and analysts to carry 
out the number crunching. The 
company founders have a deep-
seated passion for solutions to 
better the industry, while helping 
the environment. Less spills, 
less environmental impact, less 
installation time, at a smaller price. 
This innovation of IoT and AI is 
a win-win for the operators, the 
bottom line, and the communities 
around the infrastructure.

Future innovation
mIQroTech continues to upgrade 
its sensor set, improve its AI, add 
features to the user interface, as 
well as planning to bring similar 
solutions to other areas. Prediction 
technologies for monitoring 
offshore assets, water lines, 
production rigs and even drones 
are currently being experimented 
within the research and 
development facilities. Currently 
filing numerous new patents, the 
company is on the move for new 
innovation. mIQroTech considers 
its technology an aid to the oil 
and gas industry becoming a 
proactive, rather than reactive, 
industry. An industry where leaks 
can become a thing of the past. 



The 
evolution 
of 
coatings

Jim Banach, Consultant to SPC, Canada, 
illustrates the evolution of girth weld 

coatings over time, from tapes and coal 
tar wraps to urethane and liquid epoxy. 

In the early 1980s, 100% solids urethane was first used in 
North America to coat pipeline girth welds. Urethane 
supplanted fusion bonded epoxy (FBE) used for coating 
girth welds where the mainline was coated with FBE. 

Liquid urethane had the advantage of lower cost and improved 
performance. At that time, newly constructed pipelines were 
mainly coated with FBE. The use of tapes and coal tar wraps 
declined sharply for mainline and girth weld coating.

With operating temperatures increasing, girth weld coating 
needed to meet this challenge. Urethanes could be used where 
operating temperatures were less than 50˚C. With FBE then rated 
up to 80˚C, 100% solids urethane coatings were replaced with 
100% solids epoxy coatings. Here, liquid epoxy offered a lower 
cost solution and improved performance.  

New challenges for girth weld coating
In Europe, South America, Africa, and to a lesser extent in 
North America, three-layer polyethylene (3LPE) and three-layer 
polypropylene (3LPP) have gained wide acceptance. These 
coatings are robust, have reduced handling damage compared to 
FBE, and in the case of 3LPP can be rated up to 150˚C. 

Tapes and heat shrink sleeves have not performed well as a 
girth weld coating with these aforementioned mainline coating 
systems. FBE is not used because of high application temperature 
requirements that would cause thermal degradation of the 3LPP 
or 3LPE. 
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Bonding of liquid epoxy to PE and PP posed a problem. 
However, with advances in technology, the issue of bonding of 
liquid epoxy to PE or PP has been solved.

Surface treatments
A property of polyethylene and polypropylene is low surface 
energy. These materials typically have a surface energy 
ranging from 25 - 40 dynes/cm2. This low surface energy 
is the result of having very few polar functional groups 
on the surface. Polar functional groups are required for 
adequate bonding of liquid coating to a polyolefin surface. 
As a consequence of this, an untreated polyolefin surface 
is a challenging substrate on which to adhere liquid epoxy 
coating. 

Oxidative surface treatments have been found to increase 
the surface energy of polyolefin substrates, and thereby 
significantly improve both adhesion and performance. 
Oxidative treatments include both flame and blown-ion 
plasma treating. 

Flame treatment
PP and PE have a chemically inert and non-polar surface, 
resulting in a low surface energy. Therefore, a surface 

treatment is required to enable bonding of liquid epoxy and 
urethane coating to these surfaces. One practical method 
is to increase the surface energy of PP and PE using flame 
treatment. 

Flame treatment of polyethylene has been used for over 
60 years. One early application was the treatment of the 
exterior of PE containers to enable ink used for product 
identification to adhere to the PE. 

Extensive testing and trials were carried out by SPC at 
its lab in Langley, British Columbia (Canada) to develop an 
effective procedure for flame treating polyolefin that could 
be adapted for field use. The degree to which the surface 
energy of PP and PE is enhanced by oxidative treatment 
depends on the speed at which the treating flame passes over 
the substrate, and the distance of the treating head from the 
substrate. 

SPC personnel constructed an apparatus (Figure 1) that 
allows for the control of both of these parameters. The 
surface treatment apparatus (STA) consists of a variable speed 
air-driven motor attached to a winch. This winch is in turn 
attached to a moveable trolley by a metal chain. Activation of 
the air motor allows the trolley to be moved at speeds from 
10 - 100 fpm. 

Effective treatment requires that the most oxidising part 
of the flame contact the coated surface. A properly adjusted 
flame has two visually distinct areas: a light blue, relatively 
opaque inner flame, and a darker, more transparent outer 
flame. The fuel for the burner head is a mixture of air and 
propane. The most oxidising part of the flame is located in 
the outer flame, usually approximately 2 - 3 cm from the tip 

Figure 1. Surface treatment apparatus.

Figure 2. Flynn Burner flame pattern.
Figure 3. Surface treatment apparatus using Flynn Burner 
head.
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of the inner flame. This can be determined by passing various 
parts of the flame over a section of the polyolefin coating 
and checking magnitude of surface energy increase. The 
surface energy can be measured using a series of calibrated 
dyne pens or water. Ideally the surface energy should 
measure 72 dynes/cm2 which can be measured using water. If 
water wets the surface and does not bead, then the surface 
energy is a minimum of 72 dynes/cm2. Figure 2 shows typical 
flame pattern at the tip of a flame treating head. The flame 
treating head, manufactured by Flynn Burner Corporation, 
consists of a special multi-port burner fed by propane and 
compressed air.

Figure 3 shows the STA with the treating head mounted 
above the trolley track. The head can be adjusted to achieve 
the optimum height above the moving substrate. For field 
application, the head would move past the surface to be 
treated. 

Once the flame has been set and the correct area of 
the flame located, the polyolefin can be treated. During this 
procedure, care must be taken to ensure the coated surface 
is not thermally damaged by the flame. A speed of 50 ft/min. 
was deemed to be ideal as no surface damage was observed. 
At this speed, the surface energy increased by approximately 
7 dynes/cm2 per pass. Five passes are generally required to 
raise the surface energy to between 66 - 72 dynes/cm2.

A flame treatment unit developed for field use is shown in 
Figure 4. A hose connects the fuel supply to the burner head. 
The operator holds the burner head such that the surface to 
be treated is in the oxidising part of the flame. Several passes 
are required to achieve the desired surface energy. 

Plasma surface treatment
As with flame treatment, SPC tested a plasma system 
(manufactured by Plasma Treat) for oxidising the surface of 
a polyolefin coating. The same STA was used to determine 
an effective procedure that could be adapted for field use. 
Figure 5 shows the lab set-up for trials with the plasma 
system. The unit shown delivers plasma with a jet rotating at 
2000 rpm. The Plasma Treat unit raised the surface energy of 
the polyolefin to between 66 - 72 dynes/cm2 in one pass at 
10 fpm. 

Functional coating testing
Liquid epoxies and urethanes have been used as a girth weld 
coating, combined with a FBE mainline system, for over 
35 years. Only recently have liquid coatings been accepted for 
use with 3LPE and 3LPP. Initially, liquid coatings were applied 
to blast-roughened PE or PP. With the advances in oxidative 
surface technology including a system for field use, flame 
oxidation of PE and PP has gained acceptance. 

As previously mentioned, tapes and shrink sleeves did 
not offer the performance requirements needed for a girth 
weld coating for use with PE and PP. In addition to meeting 
standards testing on a steel substrate, SPC conducted 
adhesion testing on two of its girth weld coatings applied 
over flame treated PE and PP. An epoxy and a urethane were 
tested. 

Liquid epoxy and urethane applied over a blast-
roughened PE and PP have pull-off adhesion values that 
range from 800 - 1000 psi. These same coatings applied over 
flame treated PE and PP have adhesion values ranging from 
2300 - 2400 psi. 

Flame vs plasma treatment
Although much of this article has been focused on flame 
treatment, plasma treatment may be a viable option. The 
adhesion values for liquids on PE and PP show similar results 
for both flame and plasma surface treatment. However, with 
plasma, thermal damage to the substrate coating is not an 
issue and increasing the substrate coating surface energy is 
faster than with flame treatment. 

A field unit for plasma treatment needs further 
development. 

Conclusions
Liquid epoxy and urethane is a viable and effective girth 
weld coating to be used with PE and PP mainline coating 
systems. 

Both flame and plasma treatment increase the surface 
energy of PE and PP to enable the use of liquid epoxy and 
urethane as a girth weld coating.

Flame treatment systems are, at present, in use in the field 
to provide oxidative treatment for PE and PP substrates. 

Figure 4. Treatment of PE coating using Flynn Burner head.

Figure 5. Surface treatment apparatus using plasma system.
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INSULATION 

INNOVATION
Mark Luby, Rosehill Polymers, UK, discusses the 

development of a type of insulation coating that responds 
to its environment at a molecular level.

Over the past few years, Rosehill Offshore, part 
of the Rosehill Polymers Group (a manufacturer 
and supplier of polymer systems) has focused 
on perfecting its unique polymer alloy 

technology. A decade ago, Rosehill Offshore made the 
decision to investigate whether it would be feasible to 
develop a product specifically designed to respond to 
environmental factors at a molecular level. The driving 
force behind this research and development was inspired 
by direct client feedback from the oil and gas industry.

When Rosehill Offshore began to explore 
opportunities within the subsea insulation market, it 
became apparent that there was a common wish list from 
applicators and contractors alike. The ideal insulation 
coating would have the following attributes:

) High temperature resistance in subsea environments.

) Good insulation properties.

) Ease of application.

) Good adhesion to most common substrates and/or 
itself.

) Low temperature application.

) Robust handling properties.

) Fast cycle times.

) Cost effective.

At that time, various coating solutions were available 
within the market – all with a good, verifiable track 
record. It was also understood that each material group 
would naturally have both strengths and weaknesses.

The development chemists within Rosehill were 
provided with a brief to try to formulate a new 
technology which would enhance existing benefits while 
trying to minimise perceived weaknesses.

Although the oil and gas industry can be at the 
forefront of developing and adopting new technologies 
– especially in the upstream or exploration areas of the 
business – companies are naturally conservative and 
careful when it comes to adopting new coating systems 
which will have to perform successfully for 25 - 35 years.

As such, an ideal starting point for Rosehill Offshore 
was to assess the possibilities of adapting the chemistry 
of well-established coating products and technologies to 
develop a new chemistry.
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Polymer alloys
It became apparent that there was a gap in the market, 
specifically for solid field joint applications but also in the 
custom coating arena, where a new type of technology 
could make a significant difference.

Rosehill Offshore has developed a method of 
combining urethane and epoxy technologies to create 
a hybrid polymer alloy. This technology was designed 
with a specific purpose: to utilise and enhance all of the 
advantages of urethane and epoxy chemistry properties 
while mitigating some of their respective disadvantages.

The benefits of a polymer alloy include:

 ) Fast cycle times – processing parameters just like a 
solid PU.

 ) Easy application – low pressure ‘castable’ systems.

 ) Excellent adhesion – to most common substrates and 
other parent coatings.

 ) Higher temperature resistance – relative to standard 
polyurethane technologies.

 ) Flexible products – suitable for multiple deployment 
methods (J-lay, S-lay and reel lay).

Self-repair mechanism
An interesting aspect of this technology is its ability 
to repair itself locally if it experiences damage due to 
elevated temperatures in either wet or dry environments. 

This smart repair mechanism is activated if any of the 
weaker bonds within the material matrix are broken down 
under stressed conditions. The breakdown components 
themselves will act as a catalyst to kickstart new and 
stronger bond formations and thereby resist further 
degradation. 

Unique production technology
Manufacture of this product was only made possible by the 
development of a unique processing plant at Rosehill’s site.

Most polymer systems tend to be manufactured in 
large batch reactors which limit the ability to develop 
complex chemistry – such as these polymer alloys. In 
order to obtain the degree of control required during 

the manufacturing process to enable these 
dissimilar technologies to be combined at 
a molecular level, Rosehill Offshore had to 
develop a new reaction technology. 

Rosehill’s ‘continuous reactor’ technology 
has been designed and built to allow micro-
management of the interactions and timing of 
reactions for the various raw materials in these 
complex formulations.

System chronology
The development of this new chemistry, a 
networked epoxy modified olefin, gave birth 
to the first product in the Rosehill range to 
showcase this concept. Rosehill offered this 
product to the market on the basis that it 
performed like an enhanced solid PU. 

Flexilon RS-3060 is a simple two-
component liquid system which is cast at low 
pressure using industry standard processing 
equipment. 

It has subsequently been used in numerous 
projects in both field joint applications and 
moulded ancillary products. It has the same 
application characteristics of a standard PU 
system, with the additional advantage of 
being able to withstand temperatures over 15% 
higher than standard PU products.

The next stage of product development was 
to further enhance the temperature resistance 
properties. The new product, Flexilon RS-3173, 
offered a hot wet performance of 120˚C, 
while still delivering the beneficial processing 
characteristics of a standard PU in terms of 
speed and ease of application.

These characteristics allowed applicators 
and operators to benefit from improvements 

Figure 1. Rosehill Polymers’ unique continuous reactor.

Figure 2. Tensile strength testing.
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in cycle times, specifically in applications that need to be 
applied on laybarges. 

Other benefits included good adhesion properties 
and a low exotherm temperature (120˚C maximum), when 
compared to other competing technologies.

The fact that this product is easy to mould and simple 
to cast in place led to it being adopted for alternative 
applications – including custom coating and in the 
production of pre-moulded ancillary products. 

As with most step-change developments, any 
improvements made for one characteristic usually require 
a compromise elsewhere. The right balance had to be 
struck to allow a sufficient improvement in temperature 
performance, while still maintaining enough flexibility 
to allow the product to be suitable for use in most 
applications.      

A smart coating for the next generation
Rosehill Offshore’s focus on continuously improving 
its technologies has led to the development of next 
generation polymer technology.

Initially, the requirement was simply to improve the 
flexibility of Flexilon RS-3173, however, during the course 

of the development process it became 
clear that the temperature performance 
could also be enhanced – particularly 
against elevated temperatures in wet 
conditions. 

The most recent development in 
Rosehill’s polymer technology, Flexilon 
RS-3604, is a three-component castable 
liquid system, designed to be processed 
using existing equipment, but with 
enhanced performance benefits for 
applicators and operators. 

During its test phase, it has 
demonstrated:

 ) Fast cycle times.

 ) Good adhesion.

 ) Tested up to 150˚C hot wet.

 ) Flexibility for all deployment methods.

 ) Easy application, including on 
complicated structures.

 ) Tough and robust coating.

 ) Cost effective.

Figures 3 and 4 illustrate the relative 
improvement and performance of Flexilon 
RS-3604 in terms of tensile strength and 
water uptake during wet ageing at 150˚C 
over a 12 month period.

Conclusion
The recent and prolonged downturn 

suffered by the oil and gas industry has had many long-
term effects. Many companies have not survived, and 
those that have endured have often had to re-evaluate 
their strategies and focuses. 

As things start to improve, it is clear that the industry 
has been forced to become more efficient. Project costs 
have reduced to ensure commercial viability in the new 
environment of lower long-term oil prices.

This means that people at all levels in the industry 
have become much more open-minded when it comes 
to assessing new technologies and products – especially 
those that could provide significant cost reductions on 
new projects.

Across the whole supply chain, companies are looking 
to work smarter, become leaner and drive efficiencies.

Polymer alloy insulation technology promises to 
disrupt the market for some existing technologies, 
especially in the field joint and custom coating 
applications where high temperature requirements tend to 
rely on relatively expensive technologies such as silicones.  

Overall, the challenging market environment is driving 
change that can ultimately encourage the innovation of 
efficiency-improving technologies. 

Figure 3. The relative improvement and performance of Flexilon RS-3604 in terms 
of tensile strength. 

Figure 4. The relative improvement and performance of Flexilon RS-3604 in terms 
of water uptake.
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Gemma Smith, Haydale, UK, takes a look at 
removable transition seals that provide a 
novel approach to pipeline maintenance.

The General Transition Piece (GTP) developed by Haydale is a 
lightweight, removable system for sealing around pipes and 
ducts at transition points. It has been implemented by National 
Grid Gas in the UK, and Haydale is now looking to expand into 

a range of industries.
Originally developed for the UK gas transmission network, Haydale 

worked closely with the National Grid to develop a solution to 
improve the safety and efficiency of inspection and maintenance of 
the pipeline. The composite GTP system is the result of several years of 
development, funded by the National Innovation Allowance (NIA), and 
won the award of merit for innovation in the National Grid Chairman’s 
Awards in 2016.

One of the main causes of wear and tear on gas transmission pipes 
is corrosion due to degradation of the sealing systems which prevent 
groundwater from entering inspection pits. As the seal degrades over 
time, it allows water (often carrying abrasives such as sand, grit, etc.) 
to flow in contact with the pipe surface, wearing away the protective 
coating and allowing oxidation and erosion of the pipe.

SIGNED, 
SEALED, 
DELIVERED
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The historic system for sealing around a pipe when it 
passes through a pit wall (transition) is a collar fitted around 
the pipe, with a compression seal or expanding foam to 
prevent water ingress. The pit wall is cast around this collar 
and must be partially demolished to gain access to the 
transition section of the pipe for inspection or repair. 

The operation to remove and replace the collar to gain 
access to the pipe was time consuming (typically several 
weeks) and expensive, with an inherent level of risk due 
to the necessity of excavating the ground around the pipe 
and hydro-demolition of the pit wall (typically reinforced 
concrete).

The solution
The GTP developed by Haydale increases the diameter 
of the collar, providing clearance for inspection and 
maintenance. The existing sealing system is replaced with a 
removable composite ‘plug’ housing hydrophilic seals. 

This system allows easy access to the pipe for 
inspection and maintenance without the need to excavate 
the ground around the pipe or demolish the pit wall. Once 
installed, this multi-part, composite sealing system can be 
removed and replaced by a two-man team in less than a 
day, without the need for heavy machinery or hot-work 
(such as welding). This results in significantly reduced cost, 
disruption and risk to the pipe and personnel.

The wall is re-cast around the collar as with the 
previous system, but with a significantly increased annular 
gap around the pipe to allow access. The composite plug 
(containing the sealing system) is then assembled around 
the pipe and slides into position in the collar. It is then 
fixed into place with a series of bolts, allowing it to be 
removed easily for the next inspection.

The GTP’s seals are hydrophilic, swelling to form a tight 
seal in the presence of water. These long-life seals can be 
replaced if necessary as part of a maintenance routine to 
ensure watertight sealing around the pipe. 

Figure 1 shows the GTP ‘plug’, complete with seals, 
assembled within its steel collar or former. The steel former 
is cast into the concrete wall and provides the interface for 
attachment and sealing. 

A ‘restricted clearance’ version has also been developed 
(Figure 2) which features a flattened edge for tight spaces 
where the full clearance is not available due to constraints 
such as high floors, close walls, or interference from other 
pipework.

Figure 1. A ‘full clearance’ GTP assembly.

Figure 2. A ‘restricted clearance’ GTP assembly.

Figure 3. CAD rendering of a GTP (exploded view).

Figure 4. The first generation prototype GTP/former assembly 
after installation. From the inside (left) and outside (right) of 
the pit.

Figure 5. The second generation prototype GTP/former 
assembly after installation. From the inside (left) and outside 
(right) of the pit.
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Once the wall has been cast (or re-cast in the case 
of retro-fitting to an existing transition), the plug can be 
removed for future inspection and maintenance.

Figure 3 illustrates the removal/replacement process: 
the bolts holding the plug in place are removed and the 
plug assembly slides along the pipe (lubrication ports and 
jacking points are provided to facilitate removal). Once 
clear of the former, the bolts holding the sections of the 
plug together can then be removed, allowing the plug to be 
completely removed from the pipe if desired. A composite 
‘blanking panel’ on the reverse of the former prevents the 
de-watered pipe surround from entering the pit when the 
plug is removed.

The GTP’s seals are designed to last for the entire 
50 year design life of the part, however, they can be 
replaced if required as part of the GTP’s 
maintenance routine to ensure watertight 
sealing around the pipe.

Load case and design process
The robust and rugged GTP design is the 
result of a 5 year development process, 
working closely with the end user: the 
National Grid. 

The load case originally specified was 
for a typical pit – approximately 4 m deep, 
with groundwater up to the surface, and a 
900 mm gas transmission pipe) – but was 
up-rated following the success of the working 
prototypes to allow the system to be installed 
anywhere on the gas transmission network. 

This required a range of pipe diameters 
to be accommodated (300 - 1050 mm as 
standard), and pits as deep as 6 m with 
groundwater and surcharge, with a substantial 
safety factor. This resulted in several 
modifications to meet the necessary design 
parameters, while keeping the part weight 
to a man-portable level – an especially 
important consideration for larger pipe 
diameters where the specified loading is 
equivalent to over 20 t.

A number of ergonomic features have 
been incorporated in the design to ensure 
that it is as user-friendly as possible. 
Moulded handles can be used for carrying 
individual sections and for manipulation 
of multiple attached sections. Lubrication 
ports and jacking points assist in the 
removal of the plug from the wall, and the 
input from pipeline maintenance and civils 
teams is incorporated into the installation 
and removal procedures to optimise the 
efficiency and ease of use.

The system has also been designed for 
efficiency and ease of manufacture, with 
materials and processes under continuous 
review and improvement.

Materials
Exposure to wet conditions, pH variations, and large 
fluctuations in temperature make the choice of materials 
a critically important factor in the design. Gelcoat and 
vinylester resin offer chemical and water resistance; 
316 stainless steel on all metal components (including 
the nuts, bolts and washers) prevents corrosion; and all 
components have an operational temperature window 
able to cope with the in-service demands required (-20˚C 
to 70˚C).

The plug and blanking panel are glass fibre reinforced 
polymer (GFRP) composite mouldings. The gelcoat and 
vinylester resin have been specially selected for their 
provenance in industrial applications where resistance 
to water and chemical degradation is essential. For this 



application, GFRP has a number of advantages over other 
materials, such as steel. 

The GTP laminate is approximately one-sixth the density 
of steel, and unlike steel, the fibres can be aligned to 
give extra strength and stiffness in specific directions at 
different points. This allows for a more lightweight design 
than would be possible with steel.

The GFRP laminate is also electrically non-conductive, 
which is desirable for this application since a conductive 
component could interfere with the pipe’s cathodic 
protection system, or produce undesirable galvanic 
effects. It also does not spark, which is an important 
consideration in the presence of natural gas. If an 

application requires electrically conductive properties, 
nanomaterials such as graphene can be added to the 
laminate to achieve this.

Case studies
Throughout the development process, three generations 
of GTP prototypes have been built. These have all been 
designed and optimised for use on the gas transmission 
network.

The first (Figure 4) was installed at National Grid’s 
decommissioned Scunthorpe compressor site in October 
2014 and was re-visited in February 2015 in order to 
confirm its effectiveness at preventing water ingress, 

uninstall, reinstall and then 
recover the assembly. The GTP 
was successful and lessons learned 
from working with the installation 
team were used to optimise the 
design and produce a second, 
more ergonomic and lightweight 
prototype.

The second prototype (Figure 5) 
was installed at Diss compressor 
station in September 2015 and is in 
continuous operation on a live gas 
main.

The third generation consisted 
of 14 up-rated prototypes for a 
range of seven pipe diameters 
(300 - 1050 mm), with a full clearance 
(400 mm radially from the pipe in all 
directions) and a restricted clearance 
version (min. 250 mm clearance).

All 14 variants are now available 
as standard commercial products 
and are recognised by National Grid 
Gas as a standard solution (G19 
certification) and best practice for all 
transition repairs and new builds.

Conclusion
The GTP system facilitates access 
to pipes and ducts at transitions 
(which are often focus points for 
corrosion), increasing the efficiency, 
cost-effectiveness and safety 
of inspection and maintenance 
operations – and allowing these 
operations to be carried out more 
regularly. This will subsequently 
increase productivity, reduce running 
costs and downtime, increase safety 
and reduce corporate risk. The 
system can be installed on any new 
build transition or retro-fitted to 
existing transitions as required, and 
is not limited to gas transmission 
applications. 

www.dairyland.com  |  +1 (608) 877-9900  |  marketing@dairyland.com
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Can you see the decoupler in the photo 
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bottom of the lake.

We placed one of our decouplers at the bottom of 
a lake, just to see what would happen. When we 
pulled it out, it worked exactly as it was designed. 
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what you should expect from Dairyland.

THERE’S A REASON WE 
MAKE THEM RELIABLE.

Applications include: 

• AC Voltage Mitigation
• Insulated Joint Protection
•  Decoupling Equipment

Grounding Systems
•  Gradient Control Mat Isolation



No need 
for a 

trench
Joachim Engelhardt, Herrenknecht, 

Germany, describes a trenchless 
installation method for pipeline shore 

approaches.
For pipeline landfalls (shore approaches), the 

trenchless Direct Pipe® method is gaining in 
popularity. The technology combines advantages of 
microtunnelling and horizontal directional drilling 

(HDD). It was developed by Herrenknecht in 2007 for 
the efficient installation of pipelines underground when 
conventional methods reach their limits. Since its launch, 
Herrenknecht customers around the world have already 
completed more than 100 successful crossings. 
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Compared to open and semi-open construction 
methods, but also with regard to trenchless horizontal 
drilling technology, Direct Pipe offers a number 
of advantages for shore approaches. In particular, 
environmental risks can be reduced in sensitive coastal 
waters or nature reserves. In addition, the method allows 
particularly efficient jobsite logistics, which are almost 
completely shifted to the landside. As a result, weather and 
scheduling risks associated with offshore construction work 
can be reduced and consequent budget increases avoided.

This article will illustrate the use of the Direct Pipe 
method on the Sur de Texas-Tuxpan gas pipeline project.

A variety of technologies for shore approach
The term ‘shore approach’ means the installation of 
pipelines from water to land or from land to water. 
Depending on the perspective and function of the 
pipeline, it is also referred to as landfall, sea outfall or 
sea intake. In the following, the terms shore approach and 
landfall are used interchangeably. There is a wide variety 
of applications for shore approaches – from oil and gas 
pipelines to wastewater pipelines to conduits for power 
cables.

 The repertoire of available installation techniques is 
as diverse as the range of applications. Depending on local 
conditions, geology and individual project requirements, 

either open-cut (dredging, trenching) or trenchless 
construction methods are used for the landfall of pipelines. 
The latter include HDD, pipe jacking (microtunnelling) and 
Direct Pipe. For larger diameters, classic tunnelling with 
segmental lining is occasionally used.

The Direct Pipe method developed by Herrenknecht 
AG was first deployed in 2007 for a crossing under the 
Rhine river near Worms. In contrast to the multi-stage HDD 
method, in Direct Pipe the pipe string is inserted during 
the drilling process, which has several advantages in terms 
of efficiency and control of the construction process. This 
presents an interesting alternative for owners, clients and 
planners of pipelines, especially for time-critical shore 
approach projects. 

Whether Direct Pipe or another method is the right 
choice for a pipeline project must be determined on a case-
by-case basis through careful analysis of geological, local 
and other conditions that will affect the undertaking. A 
leader in mechanised tunnelling technology, Herrenknecht 
has an extensive expertise in pipeline construction – using 
its technology to install approximately 380 km of pipelines 
annually. In addition to well-known methods such as HDD 
and microtunnelling, innovative technologies developed 
in-house are also deployed, such as Direct Pipe or the semi-
trenchless Pipe Express®. Regardless of the method selected, 
Herrenknecht, based in Schwanau, Germany, both supplies 
the tunnel boring machines and peripherals suitable for a 
particular application, as well as assists its customers as 
their service partner during the entire project. 

Drilling and pipeline insertion in one step
Direct Pipe combines HDD and microtunnelling. Unlike 
HDD, where drilling and insertion of the pipeline are carried 
out in a multi-step process, with Direct Pipe the insertion 
of the pipeline is completed in a single step – simultaneous 
with creating the borehole. Moreover, Direct Pipe does 
not push in short pipe sections but rather extended pipe 
strings, prefabricated on land, which are welded together 
up to several hundred meters in length. This allows for 
the high demands regarding process integrity and quality 
assurance common in pipeline construction to be met. 

In addition, Direct Pipe does not require a deep launch 
shaft; generally, a pit sloping slightly 
downward to match the entry angle 
of the borehole is sufficient. The drive 
always takes place from the shore. 
A Pipe Thruster pushes the pipeline 
from the shore toward the water, as 
described in the sidebar. At the tip of 
the pipeline, a modified AVN machine 
(DP-MTBM) bores through the ground. 
After the pipeline has been completely 
inserted in the ground, the DP-MTBM 
is retrieved from the seabed. Further 
offshore work is not required. Recovery 
is usually carried out by a crane, 
mounted on a floating platform, or by 
means of inflated salvage bags raising 

Figure 1. The Direct Pipe® MTBM is similar in design to the 
AVN machines used for microtunnelling. A Pipe Thruster with 
a push and pull force of up to 7500 kN pushes the MTBM and 
pipeline forward simultaneously.

Figure 2. Record-breaking drive in Mexico. 
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the DP-MTBM from the seabed to the water surface. In 
individual cases – if the timing is appropriate – recovery by 
a pipelaying vessel is conceivable, which can then seamlessly 
begin with further laying of the offshore pipeline.

The Direct Pipe MTBM is similar in design to the 
microtunnelling machines used for pipe jacking. The 
direction of the drive is controlled by a navigation system 
which, in conjunction with the MTBM’s articulation 
joints, also allows curved alignments. Compared to other 
commercially available navigation methods, thanks to the 
gyro-based navigation system used in combination with an 
electronic water levelling system, greater targeting precision 
can be achieved – with just a few centimetres deviation. 
In contrast to walk-over detection typical for HDD, Direct 
Pipe navigation can easily be used underneath the seabed, 
providing a clear advantage in shore approaches.

The insertion of the pipeline into the borehole being 
created is carried out by the Pipe Thruster, developed by 
Herrenknecht. While in HDD this is only used during longer 
drives as an assist tool, with Direct Pipe it is part of the 
permanent system. The Pipe Thruster continuously pushes 
the pipeline forward and can, if necessary (for instance, in 

the presence of obstacles), also pull it back together with 
the DP-MTBM. Using its clamping plates it transfers thrust 
forces (up to 7500 kN) to the pipeline so gently that the 
outer coating is not damaged. This has been verified in 
various projects with both steel and plastic pipes.

In terms of achievable pipeline lengths and diameters, 
the Direct Pipe method covers a wide range. Previous 
projects have realised lengths of up to 1900 m with 
diameters between 30 - 56 in. (most commonly 42 in. 
and 48 in.). Lengths of up to 2 km can be achieved. New 
approaches with compact drive units and specially 
developed jet pumps (E-Power Pipe®) for muck removal now 
allow longer drive lengths, even for diameters below 36 in.

Protection of the environment
Direct Pipe has some characteristic advantages that are 
particularly important for crossings in ecologically sensitive 
coastal areas. On the one hand, tunnelling and installation 
of the pipeline are completely underground, and on the 
other, possible environmental effects due to hydraulic 
(formation) fracturing (frac-outs) can be avoided. 

With HDD the scenario is as follows: in order to 
keep the borehole open in soft soils (until insertion of 
the pipeline) it is supported by a pressurised bentonite 
suspension – which at the same time serves the removal 
of the excavated material over the entire length of the 
pipeline.

In contrast, with Direct Pipe the borehole support and 
slurry removal are separate. The removal of the cuttings 
takes place via a dedicated slurry line inside the pipeline. 
The bentonite used to lubricate the pipe and support 
the borehole is through a second circuit and takes place 
unpressurised in the so-called annular gap of the pipeline. 
A frac-out or an uncontrolled outflow when punching out 
at the seabed can thus be practically ruled out.

With HDD, there is a risk of blowouts – especially with 
low overburden and highly permeable soils. With Direct 
Pipe, significantly smaller overburden (approximately 
3 - 4 times the diameter compared to a factor of 10 - 15 
for HDD) can be achieved. In most cases, therefore, a 
shallower installation of the pipeline with smaller radii 
of curvature is possible, which in turn has advantages in 
terms of the required pipe lengths and the subsequent 
flow characteristics of the product to be transported. In 
addition, it may be possible to avoid difficult geologies, 
such as rock in deeper layers. With larger diameters, 
however, boreholes in rock are also technically feasible 
with Direct Pipe.

Compared to open construction methods, Direct 
Pipe has the further advantage of being able to be used 
around densely populated coastal areas and riverbanks, 
because the required footprint on land is relatively 
small. Compared to HDD, the amount of excavated soil is 
lower, as Direct Pipe manages with a smaller overcut of 
the borehole – for example, for a 56 in. pipeline, a 59 in. 
or 60 in. hole is typically sufficient, whereas a 72 in. or 
larger diameter is required for HDD. The extent of work 
and associated costs of earth movement, separation 

Comparison between methods
In horizontal drilling (HDD), the pipeline is 
installed in three separate steps. First, a pilot hole 
with a small diameter is created by means of a 
drilling rig. Next, with the help of one or more 
reaming cycles, the pilot hole is successively 
enlarged to the final diameter (plus 30 - 50% 
overcut). When the desired diameter is reached, the 
pipeline is pulled in from the opposite direction 
into the finished borehole. There is usually a ‘rig 
side’ for the drilling rig and a ‘pipe side’ for the 
pipeline. 

For long drives, large diameters or difficult 
geologies, the HDD rig can be supported by a Pipe 
Thruster for additional power when pulling in the 
pipeline. With up to 7500 kN it pushes the pipeline 
from the exit point (pipe side) toward the entry 
point (rig side) of the borehole. Thanks to the 
pulling power of the HDD rig and the simultaneous 
thrust force of the Pipe Thruster, high insertion 
forces can be transferred gently to the pipeline.

The Direct Pipe method combines the 
excavation of the borehole with the installation of 
the pipeline in one step – rig side and pipe side are 
identical. The prefabricated pipe string is connected 
to a special microtunnelling MTBM, which creates 
the borehole at the final diameter (plus a small 
overcut). The required thrust is provided by a Pipe 
Thruster, which pushes the DP-MTBM forward 
together with the pipeline in 5 m increments. 
Navigation systems enable precise excavation of 
slopes as well as curves along the alignment. In 
shore approaches, the DP-MTBM is retrieved from 

the water at the end of the drive. 
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and disposal of the excavated material are reduced 
accordingly.

Also advantageous are the significantly reduced offshore 
activities in comparison to HDD, which are particularly 
cost-intensive and exposed to weather risks that can only be 
predicted to a limited extent. With Direct Pipe, this effort is 
limited to retrieving the DP-MTBM so that the cost share of 
the offshore package is correspondingly lower.

Advantages of Direct Pipe compared to HDD
 ) Drilling and pipeline insertion in a single operation, 

reduction of drilling and set-up times.

 ) Less overcut (<10% instead of 30 - 50% of the pipeline 
diameter). 

 ) Smaller overburden, therefore shallower alignments 
possible.

 ) Reduced amounts of muck and drilling fluid.

 ) Significantly reduced risk of blowouts from formation 
fracturing (frac-outs) due to the separation of borehole 
support and muck removal.

 ) Efficient jobsite logistics and single-sided operation 
(reduction of offshore work on shore approaches, 
almost fully independent of weather).

 ) Cost and time savings. 

Sur de Texas-Tuxpan project
The Sur de Texas-Tuxpan gas pipeline connects the coasts 
of Texas and Mexico across the Gulf of Mexico. A total 
of three landfalls were realised for the installation of the 
pipeline: two with the Direct Pipe method and one with 
pipe jacking. These shore approaches were not only safely 
completed, but also set two new benchmarks. The first 
Direct Pipe outfall ended in late 2017 in Brownsville, Texas. 
At the time, at 1500 m in length (48 in. diameter), the 
section set the temporary world distance record for Direct 
Pipe. With top performances of 120 m in 12 hrs in the first 
construction phase, the method proved to be efficient and 
economical. In Tamiahua (near Tuxpan), Mexico, after 700 m 
another DP-MTBM precisely reached its final position on 
the seabed in July 2018 – concluding the second landfall for 
Sur de Texas. 

Due to strongly fluctuating weather conditions in the 
Gulf of Mexico, the Direct Pipe method offered increased 
scheduling reliability as offshore work could be reduced to 
a minimum. In addition, potential environmental impacts 
on the coast were avoided – particularly on the Mexican 
mangroves.

Nonetheless, the third outfall near Altamira, Mexico, 
was also a success. With 2246 m, it is the longest pipe 
jacking project ending with a subsea recovery. 

Conclusion: reduced risks in shore approaches
The trenchless Direct Pipe method developed by 
Herrenknecht adds an innovative variation to the range 
of technologies available for pipeline shore approaches. 
Direct Pipe is an efficient and safe technology that 
significantly reduces environmental, cost and project 
schedule risks in the construction process. Especially in 
ecologically sensitive areas and in heterogeneous soils, 
Direct Pipe offers advantages over the widespread HDD 
process. 

Direct Pipe also allows more freedom when designing 
the borehole alignment. Thus, for example, the required 
minimum overburden is considerably less than with 
HDD, so shallower installations are possible. The precise 
navigation of an MTBM enables a flexible profile with 
different curve radii. Direct Pipe has established itself in 
the market over the last decade and has already been 
successfully deployed in a wide range of diameters (from 
30 - 56 in.). Direct Pipe has made a mark; for special 
applications such as shore approaches, but also for 
standard crossings, clients and customers repeatedly rely 
on this innovative technology. 

A leader in mechanised tunnelling technology, 
Herrenknecht offers the full range of technologies suitable 
for trenchless pipeline construction, so that together with 
clients and contractors the best solution for a given project 
can be chosen. 

Figure 3. The HDD method in three steps.

Figure 4. The Direct Pipe method: pipeline installation in one 
step. 
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It’s a 
risky business

Aaron Kline, Oceaneering, USA, details the risks posed to offshore pipelines by 
vessels, offering solutions to tackle the problem. 

Offshore operators must manage the risks that 
vessels pose not only to their platforms but also to 
other elements including pipelines, risers, control 
umbilicals and the larger pipeline system to which 

these assets are connected. The vessel related risks to this 
infrastructure range from dropping loads and other items onto 
submerged pipelines, to impacting pipeline systems and their 
elements within the safety zone of installations, to accidents 
associated with anchor handling and fishing vessel trawling. 

A key way to manage these risks is to leverage the same 
automatic identification system (AIS) data that major oil 
companies have used for over a decade to monitor vessels 
for various logistical and safety reasons. This data is ingested 
into a web-based platform and combined with radar and other 

location specific real-time input from the operator’s asset sites 
to deliver a single, shared view of all vessel activity that might 
pose pipeline risks.

Types of vessel risks
Two types of vessels pose risks – the vessels that the operator 
uses for its offshore drilling and production operations, and 
those that are simply passing over or near assets.

Any type of vessel might, for instance, drop or drag an 
anchor or an anchor chain onto a section of submerged 
pipeline, or cause impact damage during emergency 
anchoring. There is also the risk of pipeline damage from 
a sunken ship after a collision with the platform or with 
other ships. The risk of objects being dropped on or around 
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offshore installations is also not uncommon, whether during 
construction activities or due to detachment of cargo from 
containers in busy maritime lanes. Fishing activities with 
bottom trawls present another threat: a study of vessel 
activity in the North Sea found that approximately 30 hits by 
fishing gear, resulting in pipeline leaks, have been recorded 
during the past few decades.

These and other risks could jeopardise rig crew safety. 
Additionally, the release of hydrocarbons from a pipeline 
breach close to the installation could put the entire operation 
at risk, including the activities of nearby vessels. Even if there 
is no direct or immediately known consequence from an 
incident within the red zone, it can lead to uncertainty and 
a potential emergency shutdown of the facility until the risk 
can be clarified and safety can be ensured. There are also 
additional costs to consider – a vessel allision with a pipeline 
generally requires expensive unplanned surveys and repairs 
and might force closure of the waterway. Worse, it can have a 
serious environmental impact, or cause injury or even death, 
and spur a lengthy process of investigations and third party 
claim proceedings. 

The Det Norske Veritas and Germanischer Lloyd (DNV GL) 
international accredited registrar and classification society 
covers these and other risks in its DNV GL Recommended 
Practice F107 – Risk Assessment of Pipeline Protection. The 
organisation recommends a risk based approach for assessing 
pipeline protection against accidental external loads and gives 
recommendations for protection measures and assessments of 
damage frequencies and consequences. 

An example of these types of incidents is the widely-
reported April 2018 collision of the dredging barge Jonathon 
King Boyd with a pipeline off the coast of Port O’Connor in 
Matagorda Bay, Texas. The vessel’s spud struck the pipeline 
during dredging operations, causing a fire that closed sections 
of the Intracoastal Waterway and Matagorda Ship Channel 
until damage assessment and pipeline repairs could be made. 

This type of incident can be avoided by using a single, 
centralised platform for ingesting and analysing data inputs 

about vessel activity. This has proven to be far more effective 
than earlier methods of risk mitigation, including setting radar 
range limits (known as ‘guard rings’) to alert watchstanders 
when vessels are approaching, or scheduling overflights 
of critical assets on a regular basis – which can only alert 
operators to incidents after the fact. Figure 1 shows how this 
approach gives users everything they need to know about 
vessel traffic for both real-time and historical risk assessment 
and mitigation. 

Solving the problem
Today’s offshore risk management solutions combine GPS 
positions from AIS transmitters, radar targets, cameras, 
weather monitors, VHF communications and other sensors 
and onsite hardware into a web-based, shoreside platform. 
This platform centralises the monitoring of vessel activity and 
points of interest or user defined zones that are relevant to 
the operator’s individual assets. 

Operators should first audit how their team currently 
manages vessel related risks to their assets, including 
pipeline infrastructure. They should make a site-specific 
assessment of each pipeline segment’s risk profile and take 
into consideration everything from its bury depth, to regional 
security concerns and weather patterns, to sea conditions 
and the vessel traffic patterns in local shipping lanes and 
around nearby rigs. Data requirements will vary depending 
on whether risks are predominantly from, for example, fast 
approaching vessels or slow moving tankers in a nearby 
shipping lane. 

The next step is to deploy a centralised, web-based risk 
management platform. Today’s solutions deliver four key 
elements: 

 ) Access to the data that is required for each of the 
organisation’s defined operational risks.

 ) A monitoring platform that is capable of consolidating all 
data into a shared, holistic view of vessel activity, and that 
can issue customised alerts about approaching vessels.

 ) Clearly defined risk assessments and 
mitigation policies and procedures 
that are informed and validated by 
historical data.

 ) An experienced staff that has received 
in-depth training on how to validate 
risks and execute mitigation activities.

One critical piece of data involves 
pipeline maps, which should be 
incorporated into the vessel-tracking 
tool. Alerting parameters and criteria 
should be determined and built into the 
solution based on each specific pipeline 
segment, along with historical data about 
vessel speed in or near zones of interest, 
how much time vessels have spent 
near the pipeline segment, and other 
factors. Each of these variables can be an 

Figure 1. AIS-based risk management platforms use vessel tracking tools that 
incorporate pipeline maps and implement user selected alerting parameters and 
other criteria.

60  World Pipelines  /  DECEMBER 2018



©2018

 

Coating Removal SystemsILUC Internal Lineup Clamps
Our wide range of rugged and reliable CLAMPMASTER internal line-up clamps provide 
accurate internal line-up and dependable root pass copper backing for pipeline 
welding. Clamps can be optionally configured for your most demanding requirements 
including remote, self-propelled and vertical operation, purge dams for TIG welding. 

Tri Tool produces both form tool and end mill type Coating Removal Systems for the rapid, 
precise removal of tough pipe coating materials. Practical designs give you total control of 
depth of cut and lead-out angle. Our systems can be custom configured for your specific 
project, for any material or cut geometry. Call us today for proven coating removal solutions.

HIGH-PERFORMANCE
FOR LAND OR FOR SEA

TERRAMAX and PIPEMASTER
Rugged, Dependable Pipe Facing Machines

    
Tri Tool’s new TERRAMAX 

joins our proven PIPEMASTER 
PFMs to consistently deliver the 

power and precision needed to 
master pipelines anywhere with 

unmatched speed and precision.

Show Pipe Who’s Boss!™



indicator of a potential problem or threatening situation that 
should be investigated further.  

With a system in place, the organisation can then configure 
and issue automated alerts – based on the risk parameters 
for each pipeline segment – that will only be triggered when 
multiple criteria have been met. One of the biggest benefits 
of this alerting approach is that it filters out false positive 
alarms so that offshore teams must act only on relevant alerts. 
Specialised software filters out all false negative alarms, and 
the collected alerting data is also used to optimise operational 
efficiencies and emergency responses. 

Every risk management programme should also deliver 
analytical reporting and easy access to historical vessel 
position data, along with triggered alerts, to optimise 
operational efficiency and emergency responses while 
facilitating the ongoing measurement of key performance 
indicators (KPIs). Regularly reporting on KPIs will help an 
operator measure programme effectiveness and allow for 
continuous mitigation improvements. For example, KPI 
reporting and historical analysis may show that certain vessels 
are repeatedly triggering alerts or failing to communicate with, 
or respond to, the watch teams. The operator can specifically 
target these vessels for outreach and education, as an 
additional preventive measure. 

In addition to improving overall risk management, 
deploying a centralised monitoring platform also significantly 

increases the value of hardware deployed to the individual 
assets by providing overlapping regional coverage and 
helping to prevent blind spots or gaps in early assessments. 
Another hardware option is to deploy an AIS Aid to 
Navigation (ATON) and to programme it to proactively 
send a safety message directly to the wheelhouse of an 
approaching vessel, warning its crew that it is approaching a 
fixed structure (Figure 2). 

Monitoring multiple assets
Risk management can be particularly challenging for those 
operating multiple offshore assets and pipeline systems. They 
must successfully manage their risk mitigation programmes 
across many geographically dispersed locations. Incorporating 
additional location specific real-time data from each asset site 
into a centralised platform facilitates a common operational 
view of multiple assets in a region.

In many cases, organisations are outsourcing this task to 
third party service providers whose teams can monitor all 
live data feeds around the clock and are specially trained to 
make initial risk assessments. They also have the expertise 
to communicate only validated risks to offshore teams for 
immediate action. These teams can also monitor the health 
of the hardware and network on an ongoing basis, which 
is critical for ensuring the integrity of this type of unified 
monitoring configuration. This frees offshore personnel to 
focus on their primary areas of responsibility.

One operator has used this approach to manage risk to 
its remote assets located in the Gulf of Mexico and in the 
Caribbean. The company outsourced to a service provider 
at an onshore location all activities related to assessing the 
risk of collision by approaching vessels. This team had the 
responsibility of alerting offshore crews no less than an hour 
before any vessel appeared to be passing dangerously close to 
its operations. The operator now consistently applies the same 
risk management policies and requirements across all its assets 
and mapped pipeline segments. Consequently, the operator 
has significantly improved and accelerated its awareness 
of approaching vessel risks and is launching mitigation 
measures much more quickly. As an example, an inbound 
merchant shipping vessel was identified on a path that would 
have brought it within the operator’s offshore oilfield in 
approximately four hours. This provided ample time to alert 
the offshore crew and initiate mitigation activities, enabling 
the crew to communicate with the approaching vessel and 
redirect its path well before the vessel became a more serious 
threat (Figure 3).  

Creating or outsourcing a centralised asset-monitoring 
and risk management operation enables offshore operators to 
standardise procedures, processes and tools by using a team 
that is experienced with vessel operations and alerting best 
practices. The team understands the specific risk profile and 
mitigation procedures of each asset and pipeline segment, 
and knows how to interpret vessel movements, assess alarms 
when they are triggered, and forward only relevant alerts to 
offshore teams. Meanwhile, best practices for risk mitigation 
are continuously improving and are being applied more 
consistently across all assets. 

Figure 3. Tracking vessels hours before they reach assets 
allows ample time to develop a response plan and to mitigate 
the potential threats of the approaching vessels. 

Figure 2. Messages can be sent directly to the wheelhouse of 
vessels approaching submerged pipeline segments.
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Ultrasonic 
beams of 

information
Dominic Giguere, Zetec, Canada, discusses the 

benefits of using phased array ultrasonic testing 
for non-destructive pipeline weld inspections.

Industrial radiography (RT) is a standard 
non-destructive testing (NDT) technique for 
inspecting welds on large diameter pipes. Just 
like a medical X-ray machine uses radiation 

to highlight cracks in a bone, conventional RT uses 
X-rays or gamma rays in combination with film to 
show defects in pipeline welds and heat-affected 
zones.

But conventional RT has its limitations: work 
might be stopped to safeguard welders from 
radiation exposure, or to make way for NDT 
technicians so they can position radiographic film or 
a digital plate.

RT is a time-consuming, meticulous, multi-
step inspection process with serious health and 
regulatory concerns. The quality of the results can 
vary widely depending on the skill of the inspection 
team, and conventional RT is sensitive to the relative 
orientation between the source and the film. 
Defects like pitting, corrosion and cracks may be 
inaccurately depicted unless the set-up is precise – a 
challenge when pipes, ladders, catwalks, supports 
and other obstructions are in the way.

Moreover, RT can be disruptive to pipeline 
manufacturing, especially offshore where there is a 
limited time window for weld testing and repairs.

“Customers want fast inspections but not at 
the expense of a thorough job,” says Carlos Oliva, 
Technical and Quality Manager at Eddytronic, a 
Santiago (Chile) company that specialises in pipeline 
and pressure vessel inspections.

Choosing the right NDT method for long, large-
diameter welds “involves a balance of efficiency, 
accuracy, cost, and the impact on the welding 
crew,” adds Chad Ivy, regional advanced operations 
manager for Versa Integrity Group, an NDT service 

provider based in Houston. “Different NDT methods 
tick different boxes.”

Today’s ultrasonic instruments, software and 
probes “tick the right boxes for defect identification 
and engineering critical assessment (ECA) in lieu 
of RT,” Ivy explains. “In terms of efficiency and 
probability of detection, nothing on the market 
comes close to the ultrasound technology we use.”

Understanding ultrasonics
Ultrasonic testing (UT) encompasses several 
different technologies that use pulses of high-
frequency sound energy to detect surface and 
subsurface cracks and other defects. These pulses 
come from a transducer or probe that moves over 
the surface of the component under inspection. 

The probe emits ultrasonic waves into the 
material at precise intervals and a set angle; when 
a sound wave encounters a defect, some of that 
energy is reflected back like an echo. The time it 
takes for that energy to reflect back to the probe is 
calculated and analysed by the test instrument and 
presented as a graphic on a screen for the technician 
to review.

The results are in a digital format, which means 
that different processing algorithms can be applied 
today or in the future, and they are immediate. 
Inspectors can validate completed welds and also 
provide feedback that the welding crew can apply 
to their work.

There are two UT methods used in pipeline 
inspections today:

Conventional/standard UT
A conventional or standard UT probe is capable 
of generating and receiving a single ultrasonic 
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beam. The focal point and angle of the beam are fixed, which 
can make it more difficult to locate and visualise flaws, especially 
in components with complex geometries. The use of a custom-
shaped probe can help ensure the accuracy of such inspections.

Phased array UT
Phased array UT (PAUT) is an advanced inspection method that 
uses multiple individual elements (typically from 16 - 64) in a single 
probe. By exciting each element in a controlled manner, a PAUT 
instrument can produce a precise beam shape and generate two 
and three-dimensional views of a flaw with greater speed and 
accuracy.

First adopted on a wide scale at nuclear power plants nearly 
15 years ago, the use of dual 2D matrix array probe assemblies 
and portable phased array instruments is now more common for 
pipeline inspections. These tools have powerful software that 
both eliminates the need to import focal law files created with 
an external calculator and allows technicians to virtually position 
probes on the specimen to ensure maximum volumetric coverage, 
and then simulate an inspection step by step.

UT examination procedures typically involve dual 2D matrix 
arrays placed on exchangeable wedge assemblies, contoured 
to match the OD surface of the considered component. Probe 

frequency is chosen based on the characteristics of the material to 
inspect.

In the case of difficult-to-inspect stainless steel structures 
with dissimilar metal welds, the dual transmit/receive (T/R) 
configuration offers several benefits, including absence of near-
surface ‘dead zone’ and better sensitivity and signal-to-noise ratio 
(SNR) due to the convolution of T and R beams.

This is an advantage for the inspection of complex geometries 
and can improve probability of detection (POD) and better 
characterise potential indications.

Time-of-flight diffraction
Time-of-flight diffraction (TOFD) is another UT technique 
typically combined with PAUT to improve the defect sizing 
accuracy.

In a TOFD system, a pair of ultrasonic probes are situated on 
opposite sides of a weld. One probe acts as a transmitter, emitting 
an ultrasonic pulse into the material; the other is a receiver. Instead 
of measuring only for the high amplitude sound waves that reflect 
off the back of the component, TOFD calculates the response 
time of low amplitude waves that are diffracted by the tips of the 
discontinuities.

Because TOFD has a high degree of repeatability, changes in 
flaws can be recorded and compared over time, creating a valuable 
history of inspection data.

The simultaneous use of PAUT and TOFD can detect all 
welding flaw types and provide reliable through-wall sizing 
capability in one inspection. The inspector can use a two-sided 
PAUT examination with standard shear wave phased array probes to 
detect planar and surface-breaking flaws, while the TOFD technique 
can locate and size embedded flaws and offers accurate through-
wall sizing performance.

Using PAUT and TOFD together can also increase the 
productivity of the inspection crew, simply by reducing the number 
of scans and manipulations that need to be undertaken.

“We’re able to put inspection data into a 3D imaging format 
with a level of resolution that’s so clear and detailed that clients 
can recognise flaws without the understanding of ultrasonics 
that we have as technicians,” Ivy says. “The image goes up on a 
big display and we walk them through it. It changes the way we 
communicate inspection results with clients.”

Scanning mechanisms
During an inspection campaign, the size and geometry of the 
welds to be inspected can vary a lot. Curved geometry, long seams, 
irregular surfaces, dissimilar metals and other factors add to the 
challenge.

Technicians can use a scanner or weld crawler (a wheeled 
frame) to hold probes in the right position as they guide them 
over the weld in a precise way. Advanced crawlers have magnetic 
wheels, motors and onboard cameras to stream a live image to 
the ultrasound instrument display. Also, they can be oriented for 
circumferential or axial welds.

At a minimum, the scanning device required to support the 
simultaneous encoded application of PAUT and TOFD needs to 
support four search units (two PAUT probes and one TOFD pair). 
However, as the thickness of the material becomes larger, the 
TOFD inspection needs to be carried out in different depth zones 

Figure 2. Inspection technique for manufacturing inspection of 
SS welds; dual 2D matrix array assembly in TRL mode.

Figure 1. Inspection of a pipe weld using a portable PAUT 
instrument and a manual scanner.

66  World Pipelines  /  DECEMBER 2018



Precise weld seam protection. 
It’s in your hands.

Because in pipeline construction, there can be no compromises: only DENSOLEN® protects like 
DENSOLEN®. The only corrosion prevention tape with 40 years’ proven durability. And for easy 
processing – the DENSOMAT®-KGR Junior  

 www.denso.de

DENSOLEN® Protection for Eternity



and therefore requires more TOFD probes and larger probe-centre 
separation to cover the full volume of interest. In order to maximise 
the efficiency of the inspection crew – which often has to inspect 
thin-wall and heavy-wall components in the same shift – the scanner 
should allow the flexibility to support a wide range of thicknesses.

Practical applications
The following are PAUT techniques for a pipeline manufacturing 
inspection of austenitic stainless steel welds.

Flaws parallel to the weld
When performing manufacturing inspections in lieu of RT, the 
examination needs to cover the complete wall thickness of the 
weld volume and heat-affected zone. Most often, the weld cap 
will be in place. In carbon steel welds, shear wave beams are 
recommended to insonify the examination volume from two sides, 
and the second half skip will often be used to obtain specular 
reflections from defects in the weld bevel. 

Similar shear wave techniques, at lower frequencies, can be 
used to inspect the near-side bevel region of stainless steel welds 
but are not reliable for examination through austenitic weld 
material. Also, for corrosion-resistant alloy (CRA) welds, a CRA clad 
is present at the ID of the carbon steel pipe, and the second half 
skip from shear wave beams cannot be used effectively. 

The following is a sample inspection technique using a portable 
PAUT instrument and software, as shown in Figure 1.

Dual 2D matrix array probes, generating refracted longitudinal 
wave beams from 30 - 85 ,̊ can be used to completely cover the 
examination volume. For wall thicknesses between 15 - 50 mm, 
a frequency between 1.5 - 2.25 MHz is typically appropriate, 
depending on the base material attenuation (Figure 2). 

By optimising the wedge angle and the element configuration 
of the matrix probe, it is possible to efficiently generate the 
large sweep of refracted angles without relevant side lobes. The 
footprint of the wedge assembly in the incidence plane is kept to 
a minimum: this allows the beam exit points to be positioned as 
close as possible to the weld.

Axial crack detection in stainless steel welds 
with cap
To avoid removing the weld cap prior to the examination, an 
alternative inspection technique can be used to detect axial 
(transverse) cracks in pipe welds: single matrix array probes in 
pulse-echo mode can be used to ‘skew’ the sound beam under 
the weld cap. Since the sound beam essentially propagates in 
base material, shear waves can reliably detect flaws at the near-
side of the weld. 

Ideally, the weld should be inspected with four beam 
orientations, and two symmetrical wedge assemblies are required 
to examine from opposite directions, i.e. clockwise and counter-
clockwise (Figure 3). Depending on the frequency and the size of 
the individual elements of the array, wedge assemblies can be 
optimised to generate shear wave beams with refracted angles 
between 40 - 65 ,̊ and four or five skew angles between 25 - 50˚ 
relative to the scan axis direction. More than 50 acoustic beams are 
fired at each search unit position. The definition of focal law groups 
with different skews is easily handled by a sophisticated PAUT 
instrument with an onboard calculator.

A two-line inspection sequence is often used to fully cover 
the examination volume. The axial positions of the two scan lines 
are determined as a function of the pipe thickness and the weld 
crown width. The first scan line, as close as possible to the weld 
crown toe, aims for flaws located near to the weld root, whereas 
the second scan line completes the coverage of the heat-affected 
zone. The footprint of the probe assemblies will be optimised to 
bring the beam exit point as close as possible to the weld crown 
toe without generating major internal reflections in the wedge. 

This examination method is quite effective for the detection 
of mis-oriented axial flaws. Figure 4 shows the phased array 
images obtained on an axial crack in a stainless steel weld – the 
flaw is detected with various skew angles, and a high SNR can be 
observed.

Conclusion
The benefits of advanced PAUT in lieu of RT continue to 
draw attention in industries that depend on weld integrity for 
productivity, code compliance and safety. In a complex business 
like oil and gas, the ability to handle the most demanding NDT 
applications is critical. 

The latest fully integrated PAUT instruments, powerful onboard 
software and 2D matrix array probes are making these inspections 
more cost-effective and efficient. 

Figure 3. Set-up of inspection for axial cracks with weld cap in 
place.

Figure 4. Phased array merged data from axial crack in SS 
weld. Regular projection views (left) and polar view (right).
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The case for 
compressor improvement

Magnus Terner, HOERBIGER Wien GmbH, Austria, explains 
a method of analysing the improvement potential of 

reciprocating compressors at process plants.

Through regular inspection and selective or continuous 
monitoring, traditional maintenance measures for 
reciprocating compressors aim to uncover damaged 
valves or signs of wear in rings and packings. Yet these 

maintenance strategies often disregard the fact that process 
conditions and operating strategies change. The service offering 
known as reliability, efficiency and environmental soundness 
(REE), is a methodology for analysing the improvement potential 
of compressors rather than simply restoring the status quo.

Operators of process equipment today expect 
broad-based suggestions on how to optimise their plants. 
Servicing a reciprocating compressor – which is often at the 
heart of a plant – is no exception. These machines have long 
working lives, during which processes change and technology 
improves. What operators need is a way to discover the true 
capabilities of their compressors and rank potential upgrades 
according to their business benefits.

Through inspection and monitoring, traditional 
maintenance measures reveal issues such as clogged valves, 
signs of wear in seals and bearings, and lubrication problems. 
However, such maintenance strategies often do not consider 
that process conditions, loads or operating times may have 
changed. Nor do they take into account the opportunity to 
use maintenance as a way to optimise the machine to the new 
requirements.

Compressor specialist HOERBIGER is changing this state 
of affairs using REE, a proprietary compressor assessment 
technique, as a foundation. REE, which has been in use 
for several years, is an authoritative and evidence-based 
methodology for assessing the improvement potential of any 
reciprocating compressor, based on its precise configuration 
and duty (Figure 1).

HOERBIGER reasons that reciprocating compressors are 
usually critical process components, so that improving their 
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reliability and efficiency can improve the productivity and 
profitability of an entire process plant.

Good maintenance is no longer enough
Even today, reciprocating compressors are frequently run until 
they fail. Where the same types of failure happen repeatedly, 
expert analysis can often identify root causes and suggest 
changes that will bring long-term improvements in reliability, 
rather than simply restoring the status quo.

Thankfully, it is now becoming common to install 
condition monitoring systems that can inform maintenance 
programmes and forestall breakdowns. But although condition 
monitoring is important, existing maintenance strategies, 
however sophisticated, do not answer the crucial question of 
whether a machine is still a good fit for the process it serves.

Modern compressors are designed to match specified 
process conditions with a high degree of accuracy. Field 
experience suggests that there is little room for tolerance 
when the process changes – and the process always changes. 
This is when operators may need extra help.

Systematically uncovering improvement 
potential
Using the systematic REE approach, over 1500 compressor 
audits have been completed in five years.

When a refinery operator in the Middle East had 40 
reciprocating compressors analysed, an REE audit identified 
the chance to save as much as 10% of their total power 
consumption. This was possible by improving the operating 
strategy as a whole, and specifically through the use of 

state-of-the-art control systems unique to reciprocating 
compressors.

Following an REE audit at a fertilizer manufacturer, 
improvements in lubrication and different cylinder liners were 
suggested. These not only improved the reliability of the 
compressors but also reduced the amount of debris and oil 
entering the reactor downstream. The result was extended 
service life for the catalyst.

During an REE audit, experts study the ‘DNA’ of each 
compressor through a combination of site visits and meetings 
with the customer. This DNA describes the compressor’s 
unique combination of process conditions, compressor 
configuration, age, components, maintenance strategy and 
mode of operation.

The auditors detail their findings in a report that highlights 
the improvement potential of each compressor, taking into 
account its specific characteristics and operating environment. 
Though the audit process itself is detailed and rigorous, 
the auditors present their results in ways that are easy to 
understand, and which take full account of the operator’s 
business priorities. The report includes simple numerical 
scores from zero (out of operation) to 10 (matching the best 
in the industry). The lower the score, the greater the potential 
for improvement.

Taking business priorities into account, it is not surprising 
that the goals of compressor optimisation may conflict 
with one another. If availability is of primary importance to 
an operator, for instance, this may come at the expense of 
efficiency. If efficiency is to be maximised, wear may increase. 
The goal of the REE benchmarking process is to highlight 
opportunities for improvement, identify tradeoffs and, if 
possible, develop optimal solutions that simultaneously 
improve reliability, efficiency and environmental soundness.

Defining optimisation goals
Although an REE audit depends on the skill and experience 
of the auditors, it is the plant operator who ultimately 
decides which machines to improve, to what extent and 
over what timescale. Those decisions then serve as the 
basis for follow-up engineering studies that outline specific 
solutions and their return on investment. Recommendations 
may range from new valves or packings, for instance, through 
adapting the compressor design to new process conditions, to 
optimising the entire compressor fleet (Figure 2).

Tools at the disposal of the HOERBIGER specialists 
include software to simulate compressor operation and 
check the impact of gas pulsations and torsional vibration. 
The engineers draw on a wealth of knowledge and years of 
development work, including a database of more than 55 000 
installed compressors that HOERBIGER has worked on. The 
data includes, for example, detailed information about flow 
conditions in cylinders and through valves, and the distribution 
of forces and tribological effects on rings and packings.

Custom upgrades and continuous 
improvement
Modern high-performance valves, sealing rings, packings 
and other components can bring large improvements in the 

Figure 1. The REE Index is calculated from a combination 
of three factors: reliability, efficiency and environmental 
soundness.

Figure 2. In this group of compressors, the REE Index shows 
which machines offer the greatest potential for improvement.

72  World Pipelines  /  DECEMBER 2018



mindfulness of tomorrow. As an enterprise with 
generations of success behind it, we are aware of 
the responsibility that goes hand-in-hand with the 
world-wide transport of oil, gas and water. Mannes-
mann stands for tubes in a quality that ensures 
maximum reliability: for the environment and for 
our customers as well.
 
Looking closely, you can see Mannesmann tubes 
and pipes employed in service to humanity. 
Everywhere. For 130 years.

is

he
se
ls
vo
m
be
rg
.d
e



performance and reliability of old compressors. The degree to 
which these high-end components are useful in any particular 
situation, however, depends on the compressor in question. 
The REE ranking of an individual compressor depends on the 
interplay of all these components and on the compressor’s 
relationship to the wider process. The times have passed 
when fitting one or two ‘star’ products was enough to move a 
compressor all the way to the top of the performance table.

As a result, the focus is moving towards custom upgrades 
that may include improved control systems and new major 
components, alongside new valves, rings and packings. Even 
decades-old compressor installations do not always need new 
machines; instead, a well-chosen custom upgrade can deliver 
considerable improvements in reliability and efficiency at a 
fraction of the cost of a new machine.

Because new compressors typically have long lead times, it 
is also generally much quicker to carry out a custom upgrade, 
or even to take an existing redundant compressor and 
re-engineer it for a new application. This not only saves time 
on delivery but can also simplify safety management when 
plant downtime must be kept to a minimum.

REE is designed to boost the compressor’s added value to 
the operator’s business model, while establishing a continuous 
improvement process. It keeps compressors up-to-date, 
regardless of maintenance measures.

Analysing returns and auditing fleets
Every REE audit that HOERBIGER has carried out has 
discovered potential for improvement, often with a return on 
investment in less than one year.

When it comes to larger investments with larger paybacks, 
however, operators need reliable financial analyses that match 
their own business practices and decision criteria. Only when 
so equipped can they sensibly decide which compressors and 
which measures to tackle first.

With this in mind, the REE process includes 
straightforward OPEX calculations to support the various 
business cases. Using state-of-the-art compressor 
engineering, the REE team calculates the costs and savings 
attributable to each potential improvement (Figure 3). 
This solid financial information creates a sound base for 
discussions with the customer about what improvements to 
make and in what order.

Of course, the largest savings appear when the REE 
approach is applied to fleets of compressors rather than 
individual machines. To this end, HOERBIGER developed an 
REE fleet audit process that provides a bird’s eye view of areas 
for improvement.

The REE fleet audit does not check every compressor in 
detail, although that step will follow for those compressors 
selected as the most promising targets for improvement. 
Instead, the fleet audit uses high-level key questions to 
identify the company’s weak spots and locate the compressors 
and processes that should be examined more closely. For 
operators with large numbers of compressors, this approach 
saves time when creating a systematic plan for improvement 
(Figure 4). 

Conclusion
All too often, reciprocating compressors create bottlenecks in 
availability for the entire plants they serve. This may stem from 
low compressor reliability or the lack of a standby machine 
due to capacity constraints. However, the best-performing 
plants have availabilities of more than 98%.

Every compressor can achieve benchmark performance for 
its own particular industry and application. 

Many manufacturers and service providers understand 
service primarily as a way to repair defective equipment. An 
informed and dedicated audit, on the other hand, is able to 
provide plant operators with knowledge that creates lasting 
improvements in reliability, efficiency and environmental 
soundness – and maintain those improvements in the face of 
future process changes. 

Figure 3. The REE process converts engineering calculations 
into clear costs and savings that managers can rely on when 
setting investment priorities.

Figure 4. Aided if necessary by a straightforward fleet audit 
process, operators use the REE approach to set a fully costed 
timetable for compressor improvements.
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Masterful 
magnets

Jérémy Lepelley, SKF, France, outlines 
the use of magnetic bearings in onshore, 

offshore and subsea projects.  

Prices may be up, but challenges still remain for the oil and gas 
industry. With this in mind, many companies are recognising the 
need to innovate and invest in long-term solutions.

With international trade in crude oil and petroleum products 
on a high and new international oilfield discoveries being made, 
the oil and gas industry is in a strong position. Yet a range of future 
developments – such as the rise of electric vehicles – and governmental 
decarbonisation policies mean that the industry still has to maintain 
running cost efficiencies to ensure longer-term robustness.

One such forward thinking company when it comes to cost cutting, 
environmental implementation and long-term survival, is the energy 
company Equinor, which began subsea gas compression in 2015. Torstein 
Vinterstø, Equinor’s Project Director for Åsgard, comments: “We realised 
that we needed to think differently when it came to the technology and 
turn every stone to bring down costs and cut our CO

2
 emissions.” 

Innovation required to recover more gas
For years Equinor worked on the technology behind the world’s first 
subsea gas compression system. In September 2015, the company 
lowered its Åsgard subsea gas compression system into the North Sea 
– making it possible to recover more gas from the offshore fields up to 
unprecedented ratios. 

Figure 1. Åsgard A VSD module. 
©Øyvind Hagen – Equinor.
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Figure 3. A magnetic bearing from SKF.

Traditionally, gas compression takes place on platforms or 
onshore, quite a distance from the source. Locating a compressor 
as close to the well as possible offers a cheaper and more energy 
efficient alternative. It saves space, cuts down on maintenance, 
and because it is unmanned and can be operated remotely, 
removes the need for constant supervision and personnel. 

The subsea gas compression system is located on the seabed 
in the Åsgard gas field, 300 m deep in the North Sea. Recovery 
from Åsgard’s two reservoirs – Midgard and Mikkel – has 
increased by at least 20%, adding more than 300 million boe 
to the field’s output. In the longer-term, the solution will 
significantly prolong the lifetime of the field’s production. 
Without the new solution, these reservoirs would have closed 
down prematurely and Equinor would have been forced to find 
other reserves. 

A power-saving subsea compressor 
There are also numerous environmental benefits. The subsea 
compressor requires approximately 40% less power to operate 
than a traditional topside solution for the same service, and it 
significantly reduces the CO

2
 emissions of a field. 

Although subsea gas compression is a cost beneficial 
alternative to topside compression platforms, the compressor 
unit used in the process ultimately needs to be reliable, safe and 

high-performance, due to its inaccessibility once installed. One of 
the key enablers to creating Equinor’s subsea compressor was the 
use of SKF magnetic bearing technology. “We chose SKF for their 
strength in bearings,” said Vinterstø. “It is the only company on 
the market with such a qualified product.” 

Equinor and SKF have shared a relationship since the 1980s 
and the two companies worked closely on the smart magnetic 
bearing technology – which is integrated inside the compressor 
casing. Engineers from Equinor often worked side by side with SKF 
engineers to produce ideas and suggest ways to cut costs. “We 
had a lot of discussions and I think that this way of sharing gave 
them a better understanding of our end-user needs and led to a 
better result,” said Vinterstø. 

Using magnetic bearings in gas field 
equipment
A firmly established practice among manufacturers of onshore, 
offshore and subsea gas field equipment – such as compressors 
and turbomachinery – is to make use of alternative, non-
contacting magnetic bearing technology that is completely 
lubrication-free. But non-reliance on lubrication is just one of a 
magnetic bearing’s many benefits. As there is no metal-to-metal 
contact, it is almost frictionless in operation, meaning there is no 
wear. 

A magnetic bearing is a relatively complex assembly and 
traditionally this has attracted a high price tag. Active magnetic 
bearings rely on electromagnets to generate forces both radially 
and axially to levitate the shaft, allowing it to rotate contact-
free in a stable position. A control system uses the signals 
from rotor gap measuring sensors to actively monitor and 
continuously adjust the current in the electromagnets, so that 
the shaft axis is maintained precisely and aligned with that of the 
electromagnetic stator. Moreover, as the system is totally reliant 
upon a continuous power supply, back-up bearings are required to 
take over in the event of a power failure.

Despite this complexity, the many benefits that magnetic 
bearings can bring to an application are compelling, and the oil 
and gas industry as a whole has taken advantage of their features, 
including:

 ) High speed capabilities: Compared with rolling element or 
fluid film bearings, frictionless, non-lubricated magnetic 
bearings can run at surface speeds as high as 250 m/s. This 
enables machines to be downsized, therefore decreasing 
the infrastructure footprint and associated civil engineering 
costs. High speed bearings have many non-oil and gas 
industry applications as well, including advanced machine 
tool spindles, vacuum pumps, and for energy storage in 
flywheels.

 ) Low vibration: SKF’s magnetic bearings spin without making 
contact. This contact-free design is lubrication-free, energy 
efficient and enables low vibration. When vibration occurs 
due to any shaft imbalance or incurred by the process gas, 
SKF applies efficient algorithms called automatic vibration 
reduction (AVR) and optimal damping control (ODC) to 
control the bearing system’s response.

 ) Smart data: It is easy to incorporate condition monitoring 
features into a magnetic bearing, which avoids the need for 

Figure 2. Åsgard subsea installation. ©Øyvind Hagen – 
Equinor.
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additional sensors and associated bearing health monitoring 
hardware. 

A powerful solution 
The high-speed capabilities, low vibration, energy efficiency and 
controllable aspects of magnetic bearings were important when 
designing the subsea gas compression system for Equinor. Keeping 
the system architecture simple, with as few components as possible, 
was vital due to space, weight and environmental considerations. 

The magnetic bearings were integrated inside the electric 
motor driven compressor’s casing, eliminating the need for 

lubricating oil, seals and a gearbox. The frictionless magnetic 
bearings enabled higher rotation speeds, leading to smaller and 
lighter compressor modules and resulting infrastructure. 

SKF’s deep knowledge of high rotation speeds and how 
magnetic bearings function in industrial processes gave the 
company the edge when designing the application for Equinor, 
but getting the technology to meet a host of regulations was a 
time-consuming process. The project took five years of intense 
development and testing – including simulating underwater sea 
conditions above ground in 6000 hrs of continual operation 
– and has now operated continuously with 100% availability 

since September 2015, reaching 
more than 40 000 cumulated 
safe operating hours under the 
seabed. 

“Before the customer agreed 
to the bearings solution we 
did a topside version of the 
system to make sure that the 
components were suitable for 
the underwater environment,” 
said Jérémy Lepelley, Subsea 
& Oil & Gas Developments 
Sales Manager at SKF Magnetic 
Mechatronics. “This helped us 
achieve top quality and meet 
the specifications for vibrations 
and more. We learned a lot with 
the Equinor project which moves 
us up in terms of technology 
and gives us an edge over the 
competition.” 

There are many more 
applications for SKF’s magnetic 
bearings in the oil, gas and 
power generation industries. The 
bearings can be used onshore, 
offshore and subsea, in fact 
anywhere that there is a system 
rotating at high speed, or where 
there is a need to cut down on 
CO2

 emissions. 
With industry-specific 

algorithms, miniaturised 
electronics and embedded 
sensors, the price of magnetic 
bearings has fallen, attracting 
even more adopters to the 
technology. SKF now has more 
than 130 000 magnetic bearings 
and high-speed electric motor 
references in operation across 
many industries and over 1200 
installations in the oil and gas 
industry: helping even more 
companies achieve running-cost 
efficiencies and ensure longer-
term robustness. 

nace.org/career-development 

FORGING 
CAREER PATHS

Developed by Industry,
Globally Recognized.

                 I heard about NACE from my 
previous line supervisor. I consider NACE 
to be my career organizer.

NACE Institute Career Development, 

– Omar Fanoush, 
   NACE CIP Level 1 and 2 Student, 
   Corrosion Supervisor at Wintershall - Libya



Meeting the 
digital twin

Lawrence Youngblood and Jillian Tanner, OptiRamp, USA, explain 
how intelligent analytics software can be used to optimise oil and 

gas pipelines from the unit level upwards.

Oil and gas pipelines are dynamic systems with many 
variables impacting moving product from point A 
to point B, including distance, environment changes, 
elevation changes, supply and demand changes, 

blending, volume hold up and pressure swings. Pipeline stations 
are often configured for basic regulatory control using a trusted 
supervisory control and data acquisition (SCADA) system, but 
are unable to include total system functional management. As 
companies try pushing more analytics to operators in real-time, 
the SCADA systems are showing their age and inflexibility to 
accommodate the next level of real-time process analytics and 
optimisation solutions. The problem is that SCADA was not 
designed to be more than a graphical user interface with basic 
scripting. All major pipeline operations will need to apply more 
analytics and optimisation algorithms to remain competitive 

and be relevant in the future – their shareholders will demand 
it. 

Operators need to focus on energy consumption, 
optimisation, analysis, and maintaining a specified line pack, 
which all stem from the compressor/pumping stations. Their 
individual units will continue to be the area of interest and where 
the most benefits will be found. Optimising pipeline operations 
begins at the unit level (e.g. turbomachinery, electric motor, diesel 
engine) and works up to the entire pipeline system level. The 
basis of optimisation is an accurate digital twin and real-time 
simulation.  

Managing a fleet
Individual unit control is important and has many benefits for 
operators, but when monitoring a long-haul pipeline, looking at a 
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large number of diverse units requires a more managed approach. 
Fleet management takes place at the enterprise level using 
data, key performance indicators (KPIs) and master control from 

the unit, station and pipeline levels. Managing and controlling 
rotating equipment from inside the control centre improves total 
operations by allowing operators to see the performance of 
all equipment and to determine how to best meet and exceed 
contract commitments, while also increasing safety.

A new set of tools is needed to leverage the power of the 
SCADA system but also provide operators with new virtual 
assistance – the digital twin – that will allow them to make 
quicker, better decisions across the entire value stream pipeline.

Building a digital twin
First principle models create an accurate digital twin of all major 
operating equipment and the entire pipeline system. A digital 
twin is an intelligent virtual representation of a physical object 
and/or process that uses real-time data to understand, learn and 
predict the physical counterpart’s current and future performance 
characteristics. By managing and consuming vast quantities of 
data, a digital twin provides actionable data that improves the 
decision-making process. Leveraging artificial intelligence (AI) 
technology allows for advanced analytics to be computed in 
real-time and for operational responses to set point commands 
be predicted.

Unit analytics
When one analyses a gas pipeline, even under the best possible 
operating conditions, compression units are subjected to 
deterioration due to: compressor fouling and corrosion; inlet 
filter clogging; thermal fatigue; and oxidisation of hot-gas path 
components, such as combustion liners and turbine blades. 
Deterioration results in reduced compression unit performance 
and efficiency. Typically, for a base load machine, the degradation 
can be 0.2 - 0.3% of the nominal rating (when new and clean) after 
a month of operation. Optimising compression unit efficiency 
and maintenance is key to managing the entire transportation 
pipeline and to reducing transportation losses. 

Building the digital twin and putting it into operation is 
straightforward and easily connects to the existing SCADA system 
data foundation. The first step for unit analytics is auto-tuning 
each compression unit model, which is a continuous process. 
Auto-tuning leverages machine learning by comparing model 
coefficients with real-time data, rejecting outliers if they exceed 
a specified distance from expected values, and automatically 
updating the model to become highly accurate and to reduce the 
level of errors in the final model/simulation results. The result is a 
model that continuously adjusts to real-world inputs – e.g. valves 
opening and closing, pump on/off, humidity and temperature 
changes and product changes in the pipeline – allowing operators 
to have the most accurate target set points available at any given 
time. Specifically, for compression units, this tuned model is 
used to improve the compression unit’s average efficiency and to 
develop maintenance schedules that, based on compression unit 
actual performance, balance maintenance costs with lost revenue 
and extra fuel costs.

KPIs, generated through unit analytics, are critical for 
monitoring individual units, stations and the total pipeline value 
stream by exception. In most cases, the digital twin is so accurate 
that operators keep the optimisation in automatic mode and 
allow AI to drive the set points across multiple stations and units. 

Figure 1. Natural gas total value stream – mixed-mode 
operations example.

Figure 2. Gas pipeline centralised master control scheme.

Figure 3. Surge prevention method.
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The same concept applies to oil pipelines, but the challenges 
normally focus on managing station electrical contracts and 
optimising the use of drag reducing agent (DRA) at specific 
injection points to improve pump performance.

Mixed-mode operations
Compressor stations, which provide the power required to 
transport gas in the pipeline from one location to another, usually 
contain more than one compression unit. A compression unit is 
defined as a combination of a compressor and its engine. 

In typical gas pipeline 
operations, different types of 
compressors (reciprocating 
and centrifugal) are used 
at various points along the 
pipeline network, depending 
on the volume of gas and 
the physical location of the 
compressor station. The 
use of multiple types is 
referred to as mixed-mode. 
Additionally, possible 
engines that can drive 
these compressors include 
reciprocating engines, gas 
turbines and electrical 
motors.

Six possible mixed-mode 
combinations are possible:

 ) Reciprocating compressor 
driven by reciprocating 
engine.

 ) Reciprocating compressor 
driven by gas turbine.

 ) Reciprocating compressor 
driven by electrical motor.

 ) Centrifugal compressor 
driven by reciprocating 
engine.

 ) Centrifugal compressor 
driven by gas turbine.

 ) Centrifugal compressor 
driven by electrical motor.

Individual compressors are 
themselves complex; however, 
they become much more 
complex when operating 
in parallel and when they 
are mixed-mode (Figure 1). 
Mixed-mode operations 
are traditionally difficult to 
simulate; the digital twin 
model allows for simple and 
very complex configurations 

to be accurately rendered digitally. Once modelled, various 
scenarios can be constructed and placed in automatic mode to 
improve operator decisions in normal, abnormal and emergency 
situations. 

Unit analytics and the real-time simulation can be applied 
to optimise gas compressors in any combination found in a gas 
compressor station or along the pipeline. These algorithms are 
intelligent, meaning that their predictive capabilities increase and 
become more accurate the longer they are online. The result is 
optimisation from the unit level up.
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Master control
Even with a SCADA framework, developing more advanced 
control based on the digital twin concept allows for more system-
wide optimisation opportunities. A popular addition for total 
pipeline optimisation is the application of a master controller. A 
comprehensive master control scheme managed from the control 
centre allows for autonomous control of any number of gas 
compressor stations without human intervention, resulting in a 
continuously optimised system. Advanced algorithms are designed 
to meet specific objective functions or a multitude of objective 
functions, such as emissions, mass flow, pressure, transportation 
efficiency and fuel consumption for compression.

Figure 2 shows a simplified illustration of how master control 
is applied across the entire gas pipeline but centralised within the 
control centre.

The effect of turbomachinery control
Turbomachinery control also offers optimisation opportunities. 
For example, with anti-surge control, the goal is to prevent the 
compressor from surging; however, good anti-surge control 
also considers optimisation by only opening the recycle valve 
as much as is needed to prevent surge. One method, which 
provides a more stable process, uses enhanced action. Enhanced 
action is always closed-loop control. When the operation point 
reaches the enhanced action line, more aggressive PID control 
is applied. The result is effective, optimised surge prevention 
(Figure 3).

Improving model accuracy
In brownfield operations, field devices are generally limited and 
expanding the SCADA system is expensive. The trend of installing 

less expensive field devices to provide real-
time data to operators is commonly referred 
to as the Industrial Internet of Things (IIoT). As 
this field matures, there are more opportunities 
for long-haul pipeline operators to take 
advantage of adding more sensors to monitor 
more points that have been cost prohibitive 
in the past. With more sensors comes an 
even stronger need to apply more AI, like the 
digital twin, to take advantage of this large 
pool of new sensor data. An IIoT plan can help 
rapidly and cost-effectively deploy wireless 
field instrumentation to strategic locations 
where data are lacking. These data may be 
used almost immediately through a strong 
data foundation to improve model accuracy, 
simulation, optimisation and predictive 
analytics.

IIoT can be used in applications that 
include individual pumps and compressors at 
the unit level to sensors at the pipeline level. 
These collected data, when applied to models 
and KPIs, present enterprise-wide knowledge to 
improve overall pipeline operations.

Conclusion
Oil and gas pipelines are dynamic systems 
with many variables impacting moving product 
from point A to point B. Managing pipeline 
operations involves many factors, including 
optimising the individual units and stations that 
assist in transporting the product through unit 
analytics, master control and turbomachinery 
control. The results are improved pipeline 
operations and solutions to challenges in fleet 
management, analysis and meeting delivery 
commitments. Realising the limitation of 
SCADA and when it is time to install more 
advanced technology – such as the digital 
twin – will allow the most aggressive pipeline 
operators the power to leap past their 
competition as well as fill knowledge gaps in 
their workforce. 
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A New Kind of A New Kind of 
Compressor Compressor 

Steve Lindsey, CEO & Founder of Lontra, UK, on blade compressor 
technology and their potential for the oil and gas industry. 

Compressed air usage has the potential to 
revolutionise the oil and gas industry in its drive to 
reduce energy costs, maximise profits and address 
environmental concerns. 

Compressors are ubiquitous across multiple processes 
in the oil and gas industry. They are widely used to help 

liquefy, harness and transport natural gas and oil from one 
location to another. Oil is in such high demand in today’s 
world that it is estimated nearly 95 million bbls are utilised 
each day globally. It is thought that 4 - 6 kW of energy 
are used to refine one gallon of crude oil: this equates to 
around 4.7 kg of carbon dioxide emissions per gal. of oil. 
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Traditionally, gas turbines have been used to 
drive compressors in the industry, but this has raised 
environmental concerns due to their increased emissions of 
greenhouse gases. 

Liquid natural gas is a particularly energy intensive 
process. While the global LNG market expands by 4 - 6% 
per year to account for the demand for natural gas as a 
major fossil fuel, so is the demand for innovations within the 
industry to increase speed and reduce energy requirements.

The liquefaction process in the LNG industry is heavily 
reliant on compressors and uses up to 10% of the natural 
gas that enters the plant. This makes the energy efficiency 
of air compressors a key decision-making factor for 
equipment purchasers.

Despite their importance, the last big change in 
compressor technology was the screw compressor in 1935, 
with many industries using even older technologies such 
as the Lobe or Roots machines which date from as early 
as 1860. This is where Lontra’s Blade Compressor® steps in. 
Lontra’s Blade Compressor has proven energy savings of 
up to 21%, offering the industry significant opportunities 
for energy and cost savings as both a blower and as a 
compressor.

How it works
With a traditional piston and cylinder, as the piston drops 
down in the cylinder, it draws in air above it and, as it goes 
up again, it compresses air in front of it.

The Lontra Blade Compressor is a step change in air 
compressor technology and is best imagined as a piston 
and cylinder wrapped around into a doughnut shape. 

The compressor has a constantly open intake port, 
without valves. As the piston, or blade, rotates, it draws in 
air behind it in the same way as the piston dropping down 
in the cylinder.

As it gets back to the starting point, it has drawn in a 
complete volume of air behind it. But unlike the traditional 
piston and cylinder that must stop and change direction, 
the blade passes through a disc and the volume of air that 
was trapped behind the blade is now in front.

This means that it has an almost continuous cycle of 
drawing in air behind and compressing air in front – a new 

geometry that is quieter, smoother and most importantly, 
greatly improves efficiency.

The Blade Compressor also uses traditional 
manufacturing techniques, meaning there are not any 
material limits that would stop it being used at the 
temperatures seen in the LNG industry. 

In addition to energy efficiency, Lontra’s Blade 
Compressor is oil-free by design. Oil-free compressors have 
become essential for most manufacturers as they have 
proven benefits such as reduced operational costs. For the 
oil and gas sector there are no additional costs associated 
with collecting and disposing oil laden condensate with 
associated environmental benefits, given that oil-free 
compressors emit less harmful gases. 

Benefits for the oil and gas industry
The benefits of this innovation have already been proven in 
the wastewater industry where low pressure compressors 
work around the clock to aerate wastewater. One of the 
first companies to trial the Lontra Blade Compressor was 
the UK’s Severn Trent Water, which has been using it since 
2012. 

The technology delivered energy savings – verified by 
Severn Trent Water – of 21% with a potential 3% reduction 
in annual energy costs for the entire business. Similar 
savings are expected in other industries, including the oil 
and gas industry. 

The projected saving in electricity costs from 
implementing the Lontra Blade Compressor across the whole 
Severn Trent network is more than £1.8 million per year. 

Extending the trial demonstrated an improvement 
in reliability, as well as a reduction in the need for 
maintenance. As with many industries, these improvements 
are as important as the energy savings potential. Following 
the demonstration, the company signed a global licensee 
agreement with industry leader Sulzer for the Municipal 
and Regulated Wastewater Market. 

Lontra’s successes within the wastewater industry 
highlight the potential of the technology in other 
industries, and the innovation is gaining more and more 
support within the engineering sector.

Lontra has recently announced a £65 million investment 
plan with UK engineering group Shield to create its first 
onshore manufacturing facility in the Midlands. The new 
manufacturing facility will allow Lontra to produce not only 
the Blade Compressor but to go into full scale production, 
facilitating plans to expand into new sectors including the 
oil and gas industry. 

As energy demand escalates across all aspects of 
our global society, energy costs rise and businesses face 
increased competition. The fast-adopted Blade Compressor 
has the potential to provide the industry with a ‘triple 
win’, offering businesses significant opportunities for cost, 
energy savings and the associated environmental gains. 

For too long the oil and gas industry has accepted 
out of date industrial technology which has led to energy 
waste and high greenhouse gas emissions. It is time to look 
seriously at the alternatives. Figure 1. Lontra’s innovative Blade Compressor® technology.
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The right way at 
the right-of-way

Martijn Bayens and 
Jacco Vervoort, Dhatec, 
Netherlands, describe 
how a stackable pipe 
support system can 

improve safety during 
pipeline construction.

At the right-of-way construction site, wooden beam 
skids have long been used to elevate pipes to working 
level. Often construction workers work close to or 
even under the pipeline during the construction 

project. Unfortunately, over the past decades there have been 
incidents of pipes sliding from the wooden beam skid support, in 
some cases causing fatalities. 

With safety as one of its main focuses, Dhatec searched for 
a solution that did not rely on wooden skids or sand berms. The 
company consulted experts and evaluated various concepts to 
design a better, safer and more convenient elevation system 
than wooden skids. This new system, known as V-Sup, consists 
of stackable beams and a dedicated V-beam, and is a safer 
alternative to wooden beams. It relies on interlocking modular 
beams so that the stack can be built to the required height and 

Figure 1. V-Sup in use.

is suitable to the terrain and environment in which construction 
takes place.

A strategic design
With the use of finite element analysis (FEA), the design of the 
stack was optimised to divide the stress through the beams 
toward the ground in the most optimal way. 

The stack provides stable and secure support to the pipe. 
It can hold pipe measuring up to 80 in. OD and weighing up 
to 12 t dynamic or 16 t static. In addition to this theoretical 
approach, Dhatec’s engineering team carried out an extensive 
risk assessment to further de-risk and optimise the design. With 
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the design failure mode effects analysis (FMEA) method, various 
potential failures in the design were identified and addressed in a 
structural way. This resulted in a final design and a dedicated test 
plan that considered extreme circumstances.

In collaboration with sister company Bredero Shaw in Leith, 
Scotland, a test area with safe zones was designed. 

V-Sup was tested to its limits and far over its limits to 
understand how it would perform in the most demanding and 
harsh conditions. Its performance during extreme conditions 
testing was better than expected, resulting in new characteristics 
and behaviour that made the product safer to use.

For the testing, the specified user envelope for safe use was 
set as much smaller than the actual operating envelope, so that 
when V-Sup is used according to best practice, there is always a 
considerable safety factor. 

The next step was to reproduce the theoretical design. The 
Dhatec engineering team performed a process FMEA to ensure 
the designed safety factor would be applicable and constant 
for every beam produced. This informed the company’s quality 
assurance plan for manufacturing.

Material
The beams are made from re-compounded low-density 
polyethylene (LDPE) with a superior high chemical resistance 
and long life expectancy. The material has proven suitable for 
outdoor conditions and is very tough, but soft enough to avoid 
scratching of pipe coatings. It provides reliability and long-term 
predictable behaviour. Wood, being a natural product, has a large 
unpredictable variance by comparison. Additionally, wood is 
sensitive to humidity changes and weathering, so it is not stable 
over time. At some point, wood will wear and decay or dry out 
and splinter. Dhatec observed during tests that aged wood can 
hold only half the load of new wood.

Owing to LDPE’s toughness, V-Sup beams will bend rather 
than break under load. In comparison, wood will snap without 
warning when overloaded. The V-Sup stack will be, to a certain 
extent, adaptive to rough terrain. The flexing beams ensure that 
the load tension is guided towards the ground – a similar process 
to vehicle suspension.

Interlocking geometry
An interlocking beam design means that the stack stays firmly 
together. The design also ensures that V-Sup beams fit together 
as intuitive building blocks: beams will not slide apart, as can be 

Figure 3. Testing V-Sup on rough terrain.

Figure 4. V-Sup’s interlocking building structure.

Figure 5. Smart stack network architecture.

Figure 2. V-Sup, a support system for pipeline construction.

Figure 6. How to build V-Sup.

Table 1. Comparison of V-Sup LDPE beams vs wooden beams

V-Sup LDPE beams Wooden beams

Recompounded polymer, 

recyclable

Natural resource, resulting in 

deforestation

Uniform properties, predictable 

behaviour

Variable properties, 

unpredictable behaviour

Elastic Non-elastic

Termite-proof, no decay/rot, 

UV-stable

Subject to decay, sensitive to 

weathering

Lightweight construction Heavy

Lifetime of 10+ years
Single use or short-term lifetime 

of 1 - 3 years
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the case with wooden beams under similar circumstances. The 
interlocking building structure of V-Sup allows it to be used on 
sloped terrain of up to 25˚ inclination or with a pipe entering 
at an 8˚ angle. For steeper terrain, the beams are placed in a 
different pattern.

Applying IoT for safety 
Each V-Sup beam is identified with an RFID tag holding a unique 
serial number so that various attributes can be linked to each 
individual beam. Such data could include manufacturing date, 
completed quality checks, total time used, life expectancy, 
recertification and preventive replacement timeframes.

These additional features enable improved safety control 
and open up an opportunity for additional data points to control 
quality, traceability and availability. Such information could be 
easily and quickly accessed with the touch of a button on a hand 
scanner and a web-based dashboard.

The first stacks with active sensors began testing in late 
2018. These sensors can collect additional relevant data, 
including signals linked to safety such as inclination level, load 
limits or rough vibrations that will trigger alarms. All data are 
hosted in a cloud environment that is interactive with any smart 
device. Other sensors for monitoring temperature, humidity, 
light or GPS can be easily integrated on request through the 

same platform.

Convenient for use
Compared to wood, V-Sup beams 
are much lighter, so the stack is 
constructed more quickly. The 
designated V-shaped top beam 
provides a bay to the pipe and replaces 
2 - 5 beams of a conventional wooden 
support stack. This greatly reduces 
building time. When tested at a client’s 
site, the V-Sup stack was built twice 
as quickly as a stack of conventional 
wooden beams of the same height.

Furthermore, the complete V-Sup 
stack can be relocated or moved 
by a forklift along the right-of-way, 
saving rebuilding time and optimising 
utilisation. The large slots for the 
forklift also make the beams easy 
to handle, and LDPE is free from 
splinters. Likewise, an environmental 
benefit of V-Sup is that the removal of 
timber from the pipeline construction 
process reduces deforestation of 
hardwood trees.

Conclusion
V-Sup is a safe, engineered and 
reliable modular building system that 
relies on interlocking geometry to 
hold the stack together. It is flexible 
and adapts to rough terrain to 
keep the pipeline stable and secure 
during construction. The LDPE used 
to construct V-Sup ensures that no 
damage to coating and pipe occurs 
alongside right-of-way. The designed, 
engineered and tested system results 
in beams that bend rather than break. 
V-Sup optimally divides stress to 
the pipe wall and through the stack 
in a predictable way. The system is 
certified and consistent and provides 
accountable ownership of the 
construction support. 



PIPELINE MACHINERY
review

World Pipelines’ quarterly 
pipeline machinery focus.

Ben Franklin was not a heavy 
equipment operator or fleet 
manager, but he might as 
well have been when he said 

these words: “An ounce of prevention 
is worth a pound of cure.”

The following list leans on Franklin’s 
wisdom. By taking the following steps 
pre- and post-operation, equipment 
owners and operators can prevent 
negative things from happening before 
they develop into costly downtime events. 

The checklist is relevant for any 
earthmoving equipment used in pipeline 
construction or maintenance, including 
excavators, dozers and backhoes.

Equipment inspection checklist
 ) Check tyres, rims or undercarriage for damage or 

abnormal wear and clear away debris. A machine can be 

hobbled by the inefficiencies of the tyres or tracks it 
sits on. 

 ) Check fluid levels – engine and hydraulic oil, diesel and 
diesel exhaust fluid (DEF), and coolant. Fluids are the 

Checking equipment fluids.

case 
construction 
equipment, usa
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lifeblood of each machine and require specified levels to 
operate properly. A sudden drop in fluid levels may point 
to any number of problems with the machine that require 
immediate attention (blown hoses, leaking filter, etc.). 

 ) Clear any accumulated debris from around the radiator and 
other engine components. The engine is made of moving 
parts and belts that generate heat and friction – and 
systems designed to cool the engine compartment require 
room to breathe. 

 ) Check the fuel, oil, air and other filters for signs of damage 
or leaking. Filters are often a quick and easy item to 
replace – and operating with properly working filters can 
prevent any number of problems with the machine. 

 ) Check belts (alternator, fan, etc.). A worn and frayed belt is 
another wear item that is relatively easy to replace. 

 ) Identify greasing points and frequency. Every machine 
and every OEM is different; keeping the machine properly 
greased is critical considering the power and friction 
created by these giant pieces of steel working together. 
It can also help keep out moisture and abrasive materials 
from the jobsite that can work into joints and friction 
points if not properly greased. 

 ) Check for leaking or pooled fluid around and under the 
machine. This is an easy indicator that something is not 
right, and the source of that fluid should be identified and 
addressed/fixed before operation, and those fluids should 
be replaced.

 ) Check auxiliary hydraulic connections and pressure. 
Simply check the integrity of the coupling structure and 
that it has not been damaged. Newer equipment often 
includes pressure relieving quick disconnects – take 

the time to relieve the pressure when disconnecting 
attachments. 

 ) Check for new signs of structural damage, scratches or 
dents on the machine. Once done for the day, noticing and 
identifying any damage to the machine ensures that needed 
repairs are made before the next shift starts, and also allows 
the operator to identify how that damage occurred. 

 ) Check for damage on ground engaging tools (buckets, 
teeth, etc.). A machine’s performance is affected greatly by 
the efficiency of how its working tools engage with the 
material it is digging/moving. 

 ) Inspect the attachment mount-up to ensure proper 
connection. This includes checking that the coupler is 
flush and fully engaged (either via manual or automatic/
hydraulic means), and that the hydraulic hoses (and 
electrical connections, if applicable) are properly 
connected. 

 ) Inspect the operator compartment and clear away any 
debris or obstructions. 

 ) Check and set mirrors. This might seem obvious, but 
visibility is critical to jobsite awareness, safety and 
productivity. 

 ) Familiarise yourself with the machine control style and 
change as needed. Most of today’s machines come with 
rather simple pattern selectors that allow the operator to 
use the control pattern that they are most familiar with. 

 ) Identify auxiliary/attachment controls. Each type and style 
of machine controls attachments differently – operators 
should identify how to properly work their attachment 
prior to attempting to use it. 

 ) Start the engine and review 
console indicators and 
warnings. Take note of any 
flashing symbols or warning 
lights, check the owner’s 
manual and consult with 
maintenance staff prior to 
operation. 

 ) If equipped, check the rear-
view camera. If that rear-
view camera is otherwise 
obstructed or disabled, it 
handicaps the operator’s ability 
to have full awareness of the 
worksite around him/her. 

 ) Review all external 
surroundings from the cab. 
Know your work site and the 
people and structures that 
exist inside your working 
envelope. This will ensure 
optimal jobsite safety and 
productivity. 

Checking filters ahead of operation.
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Environmentally sensitive areas, such as wetlands or areas 
with soft terrain, pose challenges for heavy equipment 
access. The common practice of using timber mats to create 
equipment access to the worksite adds time and labour to 

the overall project cost. Mattracks offers an efficient and cost-
effective alternative to mat roads. Mattracks provides lower ground 
pressure of the vehicle through the use of a track conversion 
system. The rubber track conversion systems replace tyres and 
convert a vehicle with tyres to a tracked machine in as little time as 
required to change tyres. Rubber track conversion systems consist 
of a rubber tread track, drive sprocket and frame supported by idler 
wheels. There is little to no modification needed to the original 
vehicle. 

There are many inherent advantages to a track conversion 
system. In most cases, the vehicle is elevated more than with tyres 
installed, allowing for more ground clearance. The speed is reduced 
due to the drive sprocket being smaller than the tyre. However, this 
reduction in speed also provides an increase in pulling force where 
the rubber meets the road. Because of this, a Mattracks equipped 
vehicle can make greater use of the engine torque at low speeds. 
The vehicle also retains lock to lock steering in most cases, which 
provides the same turning radius as tyres and allows the use of full 
power to move around obstacles. The biggest advantage is the large 
track footprint that provides the vehicle with added floatation by 
spreading out the vehicle’s weight over the surface of the ground. 
Improved traction is also gained through the amount of surface 
contact between the tracks and the ground. This combination of 
traction and floatation allows a Mattracks equipped vehicle to travel 
over soft terrain while exerting as little as 1.5 psi (10 kPa) of pressure 
on the ground. A conventional truck with tyres exerts as much as 
40 psi (275 kPa). The Mattracks vehicles’ low ground pressure also 
leaves less impact on the land through sensitive environments. 

The incredibly low ground pressure of Mattracks equipped 
vehicles provides mobility in mud, sand, snow and swamp, as well 
as on rocks and hard surfaces. Mattracks provides organisations 
with the ability to move personnel and equipment where it needs 
to go and when it needs to get there. The road condition or the 
lack of road will not be a problem with a Mattracks equipped 
vehicle. It is a solution that will save project time and money and 
still protect the terrain in environmentally sensitive areas. 

Mattracks 400 series track conversion on a Freightliner M2 106 

hydrovac truck. 
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