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With over 30 years of experience and a deeply rooted emphasis on service, Maats 
works closely together with its customers to help them achieve maximum project 

effi ciency and productivity with high performance equipment. 
That’s how Maats ‘plays the game’ best: providing customers with the comfort of 

dealing with a single supply source, delivering strength, performance and reliability 
under all circumstances. Just keep (p)laying, and Maats will be at your service!
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The downsides to 
a time of plenty

Central Asia’s energy-exporting 
economies are suffering from the 
latest oil price collapse. Ng Weng 

Hoong investigates the influence of 
politics, economics and security on the 

production and growth of the oil and 
gas industry in this region. 

Central Asia’s energy-exporting economies are 
becoming collateral damage from the latest oil price 
collapse – resulting from the world’s three largest 
producing countries boosting supply to record levels.

Fears of a sustained global oversupply sent Brent crude 
prices crashing nearly 40% in the final quarter of 2018. After 
touching a four-year high of over US$86/bbl on 3 October 
2018, Brent plunged to US$50.77 on 24 December before 
recovering to settle at US$53.77 on the final day of the year.

12  13

29 73 83

REGIONAL REPORTS: CENTRAL ASIA

12. The downsides to a time of plenty
Central Asia’s energy-exporting economies are suffering from the latest 
oil price collapse. Ng Weng Hoong investigates the influence of politics, 
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O nce listed on Forbes’ Most 
Powerful People, the recent 
conviction of infamous drug 
lord Joaquin ‘El Chapo’ 

Guzmán is a significant moment in the 
USA’s war on cartels. 

Former kingpin of the Sinaloa cartel, 
El Chapo amassed a fortune of over 
US$14 billion from his underworld 
empire of cocaine, heroin and cannabis 
trafficking in an extensive fleet of 
trucks, trains, planes and submarines 
(pipelines stayed clean and transported 
solely crude and natural gas). 

One of the most influential and 
dominant players in the supply of illegal 
drugs in the US, the Sinaloa cartel is a 
multi-billion dollar enterprise, footing 
the bill for El Chapo’s 
life of luxury. Known to 
possess weapons 
customised in bling – 
including a gold-plated 
AK-47 bearing his 
initials and a diamond-
encrusted pistol – 
multiple private jets 
and a rural ranch home 
to roaming lions and 
bears, all are a distant 
memory for El Chapo as he faces a 
future behind bars. 

The notoriety of this drug baron is 
evident in the fact he was more 
infamous than Pablo Escobar, the 
Colombian drug lord and narcoterrorist 
of the Medellín cartel, with El Chapo 
selling more narcotics than Escobar did 
at the height of his career, according to 
the Drugs Enforcement Administration.

El Chapo’s murderous cartel thrived 
off political corruption and the greed 
of those in power. The crackdown on 
cartels by the US is not just focused on 
narcotics but also on oil, specifically 
the Organisation of the Petroleum 
Exporting Countries (OPEC). OPEC is 
considered by many as an organisation 
rooted in collusion, and thus is classed 
a cartel. Established in 1960, OPEC 
currently has 14 members who 
co-ordinate policies on the likes of oil 
prices and production quotas, 
frequently to the disfavour of non-
OPEC countries. 

The US has been vocal in its aversion 
to OPEC for over 20 years. On 
7 February, a US House of 
Representatives committee approved a 

bipartisan bill known as the No Oil 
Producing and Exporting Cartels Act, or 
NOPEC. If this legislation successfully 
passes in Congress (which it has not 
been able to achieve on multiple 
previous occasions), it will open up 
OPEC members to US lawsuits on 
grounds of collusion.1 According to US 
Senator Chuck Grassley – one of those 
who re-introduced the bill to the Senate 
– the US is “committed to reducing our 
reliance on foreign oil, especially when 
it’s artificially and illegally priced”. 

OPEC members reportedly account 
for 44% of the world’s total oil 
production and 73% of global proven 
reserves, meanwhile the US has been a 
net energy importer since 1953.2 

Reviving a bill to 
counter OPEC’s ‘price-
fixing’ could rapidly aid 
the US’s goal to reduce 
reliance on foreign oil, 
because OPEC members 
could take retaliatory 
action and leave the US 
to rely solely on 
domestic production. 

The EIA’s ‘Annual 
Energy Outlook’ has 

forecast US crude oil production to 
increase, driven mainly by Lower 48 
onshore tight oil development, and for 
the country to become a net energy 
exporter in 2020, however return to an 
importer status again by 2030 as 
production declines.

The American Petroleum Institute 
(API) is one voice that has opposed the 
NOPEC legislation, on the basis that 
flourishing US energy output has scaled 
back OPEC’s reign. It is possible that a 
considerable rise in oil prices could 
drum up support in Congress for the 
bill, but the recent oil price rise (a 
three-month high) to US$66.37/bbl for 
Brent crude is arguably too minor to 
garner support. 

From a cartel focused on the flow of 
liquid gold to one of violence and drug 
trafficking, the US’s stance on organised, 
formal collusion is evident: it is not 
welcome on their side of the border. 

1. Competition Policy International, ‘US: House 
Panel Passes Bill Targeting OPEC’, 10 February 
2019.

2. The Independent, ‘OPEC: What is the 
international oil cartel and why has Qatar left its 
ranks?’, 3 December 2018.
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real breakthrough  in  
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Real-time digital imaging is the new standard in  
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World News

Mountain Valley Pipeline project approved by 
FERC

The American Petroleum Institute issued the following 
statement after the US Court of Appeals for the D.C. 
Circuit upheld the Federal Energy Regulatory 
Commission’s (FERC) order approving the Mountain Valley 
Pipeline project, which will deliver natural gas from West 
Virginia to Virginia once completed.

“We’re pleased that the D.C. Circuit Court reaffirmed 
FERC’s role in the pipeline permitting process, making it 
clear that their scope of review is still correct,” said 
Robin Rorick, Vice President of Midstream and Industry 
Operations. “The safety of our communities and the 
environment is industry’s highest priority, which can be 
accomplished through adopting industry standards, a 
strong compliance culture, best practices, as well as using 
advanced technologies and tools. FERC conducted a 
thorough environmental impact study that looked at 
everything from groundwater to surrounding 
communities’ cultural attachments, and the Court’s 
decision underscored that no further assessments are 
needed to ensure a safe path forward for the project’s 
completion.

“Pipelines like the Mountain Valley project make our 
nation more energy secure, grow the economy, and 
create jobs in the mid-Atlantic, all while transporting the 
products that Americans need to power their daily lives 
safely, and are pleased that the project can move forward 
to completion.” 

NEB seeks comments on draft pipeline financial 
resource requirements

The National Energy Board (NEB) is seeking feedback on draft 
pipeline financial requirements guidelines (draft guidelines) 
that aim to provide further details on the information that 
pipeline companies should provide to demonstrate that they 
meet the financial resource requirements established in the 
National Energy Board Act (NEB Act) and the Pipeline 
Financial Requirements Regulations (the Regulations).

The Pipeline Safety Act came into force on 19 June 2016. 
Among other changes, the Pipeline Safety Act amended the 
NEB Act by introducing CAN$1 billion absolute liability level 
to pipeline companies with the capacity to transport 
greater than 250 000 bpd of oil, and requiring such 
companies to maintain the financial resources to be equal 
to their absolute liability level.

On 8 June 2018, the Pipeline Financial Requirements 
Regulations were passed. The Regulations set out absolute 
liability limits for all other NEB regulated pipeline companies 
and come into force on 11 July 2019. As of that date, all NEB-
regulated pipeline companies must maintain financial 
resources equal to their respective absolute liability limits, or 
a greater amount if determined by the NEB.

The NEB is seeking feedback and comments on the draft 
guidelines by 8 March 2019. Based on the feedback, the NEB 
will publish final guidelines. The NEB has also set out a 
schedule for companies to submit Financial Resource Plans 
detailing how they meet the new financial resource 
requirements.

 ) Absolute liability means that a pipeline company is 
accountable for all costs and damages up to its absolute 
liability limit, regardless of whether there is proof of 
its fault or negligence. If a court determines that the 
pipeline company’s fault or negligence is responsible for 
a spill or unintended release, there is no limit to liability 
for costs and damages related to the spill.

 ) The NEB has assessed the financial resources of 
Enbridge Pipelines Inc., Trans Mountain Pipeline ULC, 
Plains Midstream Canada ULC, Express Pipeline Ltd, and 
TransCanada Keystone Pipeline Limited Partnership – all 
of which have a capacity greater than 250 000 bpd. 
The NEB has found them to be in compliance with the 
financial resource provisions of the NEB Act.

 ) The Regulations set out specific financial resource types 
that the NEB may order companies to maintain, and set 
out the portion of financial resources that must be held 
in a form that is readily accessible to companies.

The National Energy Board is an independent federal 
regulator of several parts of Canada’s energy industry. It 
regulates pipelines, energy development and trade in the 
public interest, with safety as its primary concern. 

Atlantic Coast pipeline update

Dominion Energy has provided cost and schedule updates 
on the Atlantic Coast Pipeline project. 

The company currently expects that construction 
could recommence on the full route during 3Q19, with 
partial in-service in late 2020 and full in-service in early 
2021. 

Based on that schedule, the company now expects 
the project cost to be between US$7 - 7.5 billion, 
excluding financing costs. Similarly, the company 
currently expects the Supply Header project to enter 
commercial service in late 2020 at a project cost of 
US$650 - 700 million.

“We remain highly confident in the successful and 
timely resolution of all outstanding permit issues as well 
as the ultimate completion of the entire project. We are 
actively pursuing multiple paths to resolve all 
outstanding permit issues including judicial, legislative, 
and administrative avenues. We will continue to accrue 
AFUDC equity earnings and expect ACP to contribute to 
our operating earnings in 2019, 2020 and for decades to 
come,” said Thomas F. Farrell, II, Chairman, President and 
Chief Executive Officer. 
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World News
Tariff agreement once the Balticconnector pipeline is running

The interconnected natural gas markets of 
Finland, Estonia and Latvia will open to 
competition in the beginning of 2020 once 
the Balticconnector pipeline is up and 
running. Amendments to the Natural Gas 
Market Act enabling such a reform will enter 
into force in a few weeks’ time.

The Finnish, Estonian and Latvian gas 
transmission system operators (TSO) signed an 
agreement on the removal of transmission 
tariffs and compensation of transmission costs 
between the countries. The agreement was 
signed in Espoo, Finland, on 14 February 2019.

“The agreement between the TSOs to 
remove transmission tariffs means that the 
first stage of building a regional natural gas 
market that comprises Finland and the Baltic 
States will be reached early next year. This 
arrangement between three countries marks a 
significant achievement in regional energy 
co-operation, and is the first of its kind in 
Europe. We have every reason to be proud of 
it,” says Kimmo Tiilikainen, Minister of the 
Environment, Energy and Housing.

The ITC (inter-transmission system 

operator compensation) agreement between 
the transmission system operators will remove 
gas transmission tariffs on borders between 
Finland, Estonia and Latvia, and will impose an 
equal entry fee on all import points starting 
from the beginning of 2020. The transmission 
system operators will settle the costs of 
transmission in the interconnector pipelines 
between themselves.

The agreement will promote competition 
in Finland’s gas markets and improve 
functioning of the regional market, because it 
evens out the regional differences in the 
wholesale price of gas and makes it easier for 
companies to buy their natural gas from 
different sources. Furthermore, regional 
arrangements will increase the 
Balticconnector’s utilisation ratio.

Finland’s natural gas market legislation is 
currently being revised to support the 
common market. This means expanding the 
TSO’s rights and the Energy Authority’s 
powers in order to further develop a regional 
tariff arrangement and a regional entry/exit 
system. 

Baltic Pipe Project granted construction subsidy

The Baltic Pipe Project has been granted a 
subsidy for construction works under the 
Connecting Europe Facility (CEF) by the 
European Commission. The maximum 
allocated support amounts to nearly 
€215 million. This decision emphasises the 
significance of the project for building the 
European gas market and strengthening the 
security of supply in the region.

The European Commission’s decision to 
grant GAZ-SYSTEM financial assistance for 
the Baltic Pipe Project for the action titled 
‘Construction works for the PCI 
infrastructure cluster 8.3’ was approved by 
the EU Member States on 23 January 2019. 
The subsidy was granted as part of the CEF 
Energy second grant competition conducted 
in 2018.

The subsidy will be used for the 
construction works on both the offshore gas 
pipeline connecting the transmission systems 
of Poland and Denmark, as well as for the 
expansion and modernisation of the Polish 
natural gas transmission system.

The Baltic Pipe Project already received 

financial support under the CEF three times – 
in 2015, 2017 and 2018. The grant awarded so 
far amounts to a maximum of €51.8 million 
and covers the activities such as 
development of the feasibility study and the 
engineering works up to the obtaining of the 
necessary administrative permits for both the 
offshore gas pipeline construction and the 
development of the national transmission 
infrastructure in Poland and Denmark.

The total amount of the EU support for 
GAZ-SYSTEM’s Baltic Pipe Project is over 
€243.5 million. The Connecting Europe 
Facility is a key EU instrument for promoting 
economic growth, employment and 
competitiveness, aimed, among other things, 
at enhancing Europe’s energy security.

“We have reached another important 
stage of the investment. The amount of the 
grant is in line with our application. Thus, the 
European Commission recognises all our 
arguments indicating the importance of the 
Baltic Pipe Project for the entire European 
Union and the region” said Tomasz Stepien, 
President of GAZ-SYSTEM. 

MALAYSIA
McDermott International, Inc. 
announced two sizeable contracts, 
one from Sarawak Shell Berhad 
(SSB) and one from Sapura 
Exploration and Production (SEP), 
to provide transportation and 
installation of offshore structures, 
pipelines and pre-commissioning 
work for the Pan Malaysia field 
development located off the 
shore of Sarawak, Malaysia.

USA
Williams and Targa Resources 
Corp. have announced new natural 
gas liquids (NGL) agreements and 
NGL pipeline projects that will link 
the Conway, Kansas, and Mont 
Belvieu, Texas, NGL markets.

CANADA
On 25 January 2019, Trans 
Mountain filed its written reply 
argument with the National Energy 
Board (NEB) as part of the 
Reconsideration hearing for the 
Trans Mountain Expansion Project. 

NORWAY
Equinor sold natural gas for around 
US$26 billion in total in 2018, an 
increase of 29% from 2017. As 
more countries prepare for the 
energy transition, Equinor sees 
strong market opportunities for 
gas and expects global demand to 
grow by around 10% towards 2030.

USA
The Federal Energy Regulatory 
Commission (FERC) has opened an 
investigation and ordered a 
hearing to determine if Southwest 
Gas Storage Co. may be 
substantially over-recovering its 
cost of service, resulting in unjust 
and unreasonable rates. FERC also 
found that twenty gas companies 
have complied with the filing 
requirements of Order No. 849 
and terminated their FERC Form 
501-G proceedings without any 
further action.
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EVENTS DIARY
World News

 ➤ ONEOK, Inc. elects new 
board member

 ➤ Indigenous owned company 
wins major pipeline 
construction contract

 ➤ Applied Flow Technology 
announces 2019 Platinum 
Pipe award winners

 ➤ Noble Energy provides 2019 
guidance

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

Web Highlights

2H Offshore launches joint industry 
project

2H Offshore has announced the launch of 
the TRACS (tensioned riser assessment for 
continued service) joint industry project (JIP). 
In the project, 2H Offshore will work with 
operators to develop top tension riser (TTR) 
reassessment and life extension guidance.

The JIP’s participants include Anadarko, 
Shell and BP. The project’s objectives are to 
develop a road map for assessing the issues 
relating to the fitness for service of TTRs 
and provide recommendations for the 
mitigation of potential issues. The JIP will 
then use data from participant-supplied 
case studies to validate the methodology 
and provide documented examples for 
future guidance. 

EPIC announces receipt of final 
regulatory permits

EPIC Midstream Holdings, LP has 
announced EPIC has received the 
Nationwide Permit 12 from the US Army 
Corps of Engineers, signifying all federal 
and state regulatory agencies have 
approved both of EPIC’s NGL and Crude 
Oil Pipeline projects for final construction, 
as well as placing the pipelines into full 
service.

“The issuance of the Corps permit 
further demonstrates our ability to safely 
and responsibly build these two pipelines 
and I would like to thank all stakeholders 
involved in the approval process,” said 
Phillip Mezey, Chief Executive Officer of 
EPIC. 

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/

27 - 29 March 2019

OMC 2019

Ravenna, Italy
https://www.omc2019.it/

8 - 14 April 2019

BAUMA 2019

Munich, Germany
https://www.bauma.de

24 - 27 April 2019

NAPCA

Coronado, USA
http://www.napca.com/events.html

6 - 9 May 2019

OTC 2019

Houston, USA
http://2019.otcnet.org/

8 - 10 May 2019

34th International Scientifi c & Expert 

Meeting of Gas Professionals

Opatija, Croatia
https://susret.hsup.hr/en/

12 - 16 May 2019

PLCAC

Ottawa, Canada
https://pipeline.ca

21 - 24 May 2019

CeoCor 2019

Copenhagen, Denmark
http://www.ceocor2019.com/

Phase VIII Peace Pipeline expansion approved

Pembina Pipeline Corporation has announced that it has approved an additional expansion of 
its Peace Pipeline system (Phase VIII), which will accommodate incremental customer demand in 
the Montney area by debottlenecking constraints, accessing downstream capacity, and further 
enhancing product segregation on the system. 

Phase VIII has an estimated capital cost of approximately CAN$500 million and is supported 
by 10 year contracts with significant take-or-pay provisions. Phase VIII is anticipated to be 
placed into service in stages starting in 2020 through the first half of 2022, subject to regulatory 
and environmental approvals. 

TechnipFMC and DOF Subsea 
announce pipelay vessel delivery

TechnipFMC and DOF Subsea (DOF) have 
announced that the Skandi Olinda, a Brazilian-
flagged flexible lay and construction vessel 
owned by the joint venture formed between 
TechnipFMC (50%) and DOF (50%), has 
commenced its eight year charter contract 
with Petróleo Brasileiro S.A. (Petrobras).

Skandi Olinda has state-of-the-art pipelay 
and marine technology. She has a 340 t 
vertical lay system tower capacity, a 2500 t 
underdeck carousel, and two work-class 
ROVs, allowing her to lay flexible pipes in 
water depths up to 2500 m. She was built by 
Vard Promar Brazilian yard, where her sister 
ship, Skandi Recife, was also constructed.

Under the TechnipFMC/DOF joint 
venture agreement, TechnipFMC will manage 
flexible pipelay, and DOF will be responsible 
for marine operations.

Arnaud Piéton, President Subsea at 
TechnipFMC, commented: “This new charter 
contract with Petrobras reinforces our 
commitment to the development of the 
Brazilian market and our extensive ultra-
deepwater pipelaying experience. We are 
looking forward to seeing the vessel 
delivering projects in the field.” 
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Stork wins pipeline maintenance contract in 
Colombia

Fluor Corporation has announced that Stork, part of Fluor’s 
Diversified Services segment, was awarded a five year 
maintenance contract by Ecopetrol’s wholly-owned subsidiary, 
Cenit Transportation and Logistics, in Colombia. Stork will 
provide maintenance services for Ecopetrol’s hydrocarbon 
transportation network in Colombia. Fluor booked the 
undisclosed contract value in the 4Q18.

“Stork is pleased to expand into new regions of Colombia 
to support Ecopetrol’s need for safe and reliable transportation 
of its hydrocarbon products in Colombia and internationally,” 
said Taco de Haan, Stork’s President. “We will use our in-depth 
local expertise, backed by global experts and best practices, to 
improve the efficiency and overall effectiveness of this 
extensive pipeline infrastructure.”

Stork and Mecánicos Asosiados, a Stork company, formed a 
consortium to provide maintenance services for Ecopetrol’s 
extensive pipeline network in southeastern Colombia that 
transports liquid hydrocarbons. This contract expands Stork’s 
collaboration with Cenit, which includes maintenance for 
pump stations throughout Colombia. 

N-Sea announces multi-million pound North Sea 
contract wins

UK and Netherlands-based subsea provider N-Sea has 
announced that it has been awarded two multi-million pound 
contracts.

Managed and supported by N-Sea’s Aberdeen base, the first 
is a three year contract, awarded by an international operator. 
The workscope will take place across a number of the operator’s 
UK North Sea assets and includes air diving inspection, repair 
and maintenance, in addition to light construction requirements 
from its diving support vessels and dive daughter craft.

Additionally, and following an initial framework contract 
award in 2018, N-Sea will also undertake a two year project for 
another North Sea operator, comprising inspection, repair and 
maintenance on two of its North Sea assets. 

Midstream M&A deals declined in 4Q18

A total of 71 M&A deals with a combined value of US$38.7 billion 
were registered in the midstream oil and gas industry in 4Q18, 
according to GlobalData, a data and analytics company. 

Of the total M&A deals, 44 deals, with a combined value of 
US$28.5 billion were domestic acquisitions. The remaining 27, 
with a combined value of US$10.3 billion, were cross-border 
transactions. A quarter-on-quarter comparison shows a 
marginal decrease in cross-border transaction values in 4Q18, 
compared to US$10.4 billion in 3Q18. However, domestic 
transaction values decreased by 66% in 4Q18, compared to 
US$83.6 billion in 3Q18.

The company’s latest report: ‘Quarterly Midstream M&A 
Deals Review – Q4 2018’ states that there were 24 midstream 
M&A deals (with values greater than US$100 million), together 
accounting for US$38.1 billion, compared with 28 deals worth 
US$93.3 billion in 3Q18, representing a decrease of 14% in the 
number of deals. 

Europe, the Middle East, and Africa accounted for 32% 
share in 4Q18, comprising 23 acquisitions, of which 12 were 
cross-border and the remaining 11 were domestic acquisitions. 
The Asia-Pacific region accounted for 12 global deals in 4Q18, 
of which eight were cross-border acquisitions and the 
remaining four were domestic acquisitions.

Praveen Karnati, Oil and Gas Analyst at GlobalData, 
comments, “Americas remained the frontrunner for M&A 
registering 37 deals, with a total value of US$30 billion in 4Q18. 
Cross-border activity in the region increased from seven in 
3Q18 to eight in 4Q18, while domestic acquisitions also 
increased from 28 deals in 3Q18 to 29 in 4Q18.”

EnLink Midstream’s definitive agreement to acquire the 
remaining 78.3% interest in EnLink Midstream Partners was the 
top deal registered in 4Q18. 

Contract News

Wood and KBR win Australian FEED project

Wood and KBR, Inc. have secured a new multi-million dollar 
contract to deliver integrated front-end engineering design (FEED) 
for Shell Australia’s Crux project to build a not normally manned 
(NNM) platform and gas export pipeline located approximately 
600 km north of Broome, offshore Western Australia (WA).

The Crux facilities will be an important source of backfill gas 
supply to the Shell-operated Prelude floating liquefied natural 
gas (FLNG) facility. The remotely operated, minimum facilities 
NNM platform concept for Crux will dry the gas and export the 
gas/condensate to Prelude via a new 160 km multiphase gas 
pipeline. 

The services will be delivered over 18 months by Wood and 
KBR’s engineering and project management teams in Perth, WA 
and supported by Wood’s Kuala Lumpur resource base. The 
teams will provide a single integrated FEED for the Crux 
topsides, jacket, export pipeline and subsea pipeline end 
manifold (PLEM).

Wood and KBR bring together over 80 years of history 
working in the Australian energy industry, combining their 
collective strengths in subsea engineering and offshore gas 
processing facilities.

Robin Watson, Wood’s Chief Executive commented: “This 
contract win to deliver the next generation of offshore facilities 
for Shell Australia demonstrates our unrivalled subsea pipeline 
expertise and offshore engineering capabilities. Wood has 
extensive experience in delivering technically complex subsea 
engineering projects in Western Australia. We are committed to 
expanding our portfolio in the region, developing local content 
by investing in industry talent, resources and supply chain. 
Working alongside each other for more than 20 years, Wood 
and KBR provide a powerful combination, leveraging the 
experience of two tier one contractors.”

Wood also provides specialist consultancy services for 
flexible riser integrity management to the Shell-operated 
Prelude FLNG facility. 

Stuart Bradie, KBR President and CEO, said: “This win builds 
on KBR’s long offshore experience in Australia and reinforces our 
extensive global leadership position in unmanned offshore 
facilities.” 





The downsides to 
a time of plenty

Central Asia’s energy-exporting 
economies are suffering from the 
latest oil price collapse. Ng Weng 

Hoong investigates the influence of 
politics, economics and security on the 

production and growth of the oil and 
gas industry in this region. 

Central Asia’s energy-exporting economies are 
becoming collateral damage from the latest oil price 
collapse – resulting from the world’s three largest 
producing countries boosting supply to record levels.

Fears of a sustained global oversupply sent Brent crude 
prices crashing nearly 40% in the final quarter of 2018. After 
touching a four-year high of over US$86/bbl on 3 October 
2018, Brent plunged to US$50.77 on 24 December before 
recovering to settle at US$53.77 on the final day of the year.
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Global supply is staying above 100 million bpd with 
Russia, the US and Saudi Arabia unlikely to cut back 
production, even with further price weakness forecast into 
2019.

“Continued expansion in the US and Russia and a return 
to (oil supply) growth in Brazil is underpinning non-OPEC 
growth of 1.9 million bpd, following gains of 2.4 million bpd 
(in 2018),” said the International Energy Agency (IEA). The 
Paris-based agency has been forced to reverse its bullish call 
issued just weeks earlier when Brent had seemed destined to 
surge back above US$100/bbl.

Such has been the volatile nature of the energy markets 
that Central Asia’s main oil and gas producers – Azerbaijan, 
Kazakhstan, Turkmenistan and Uzbekistan – face further 
economic uncertainty to follow on three lean years marked 
by slower growth, currency devaluations, fuel supply 
disruptions, and even sporadic food shortages.

The days when oil companies were falling over each 
other to pour money into the region are long gone as 
they fret about project viability and the political stability 
of the regimes that have ruled the four countries since 
independence in 1991. Born from the break-up of the 
former Soviet Union, Azerbaijan, Kazakhstan, Turkmenistan 
and Uzbekistan have retained the strongman mould of 
government, fashioned after Moscow.

The region must now confront a new threat from the 
US – which has emerged as a genuine competitor for oil and 
gas investments. According to Reuters, majors Chevron and 
ExxonMobil are willing to divest long-held strategic stakes in 
Azerbaijan’s oil assets to focus on developing shale reserves 
in the US.

ExxonMobil and Chevron are both reportedly looking to 
sell off their once-prized stakes in the giant Azeri-Chirag-
Gunashli (ACG) oilfield in the Caspian Sea, while Chevron 
is also exploring the sale of its interest in the Baku-Tbilisi-
Ceyhan (BTC) pipeline.

In addition to lower energy prices, Azerbaijan’s economy 
has been hit by declines in its oil and gas production in recent 
years. According to BP, Azerbaijan’s oil production slumped 
by more than 5% to 795 000 bpd in 2017, while its natural gas 
output fell by 3.3% to 17.7 billion m3 the same year.

Forecast for slower growth
Kazakhstan, Turkmenistan and Uzbekistan will experience 
consecutive years of slower growth from 2017 to 2019 
due to lower oil and gas production and curtailed public 
spending, predicts the European Bank of Reconstruction and 
Development (EBRD).

According to the EBRD, Azerbaijan will have the only 
economy among the four to experience faster growth 
over the three-year period, as it continues its climb out of 
recession.   

Kazakhstan, the region’s largest economy, will be its 
joint worst performer on account of “slower gains from oil 
output,” although this will be partly offset by increased fixed 
investment in the oil and gas sector, said the EBRD. It expects 
the Kazakh economy to grow by a still-respectable 3.5% in 
2019, down from 4% in 2018 and 4.1% in 2017.

Uzbekistan’s economy will face “a deterioration of the 
trade balance and slower growth in private consumption 
in response to price increases,” according to the EBRD. The 
economy will grow by 4.5% in 2019, compared with 5% in 
2018 and 5.3% in 2017.

The EBRD has criticised Turkmenistan for failing to build 
on the recent recovery in oil and gas prices to push through 
much-needed economic reforms.

For failing to undertake major structural reforms, 
Turkmenistan will see “a further contraction of domestic 
consumption and scarcity of foreign exchange” that will 
make it difficult for businesses to operate in the country.

The EBRD predicts the Turkmen government will further 
curtail public spending in light of its dire fiscal condition. 

Still, the country’s economy will grow by 6.2% in 2018 
and 5.6% in 2019, making it among the fastest growing in 
the world. Due largely to the strength of global oil and gas 
prices, Turkmenistan’s economy expanded by 6.5% in 2017.

Azerbaijan is another beneficiary of the 2017 recovery in 
world oil prices that boosted its current account surplus by 
more than 41% in the first half of 2018, said the EBRD.

“Strategic energy projects are on track, with a number of 
milestones achieved in 2018. The ongoing expansion of gas 
production and export capacity is supportive of the growth 
outlook, which is projected at 1.5% in 2018 and 3.5% in 2019,” 
said the EBRD.

The EBRD warned that the region’s economies will be 
increasingly held hostage to Russia’s deteriorating relations 
with the West. On a less pessimistic note, the EBRD also said 
the region’s commodity exporters will not be impacted by 
worsening trade tensions between the US and China.

Kazakhstan’s oil production record 
Kazakhstan’s oil production likely topped a record 
2 million bpd in late 2018, judging from estimates provided 
by the IEA and media reports.

Table 1. Oil reserves and production, 2017. Source: BP

Reserves Production

million bbls 000 bpd  % over 2016

Azerbaijan  7000 795 -5.1% (838)

Kazakhstan 30 000 1835 10.8% (1655)

Turkmenistan       600 258 1.9% (253)

Uzbekistan 600 54 -6.1% (58)

TOTAL 38 200 2942 4.9% (2804)

Table 2. Natural gas reserves and production, 2017. Source: BP

Reserves Production

trillion m3 billion m3 % over 2016

Azerbaijan 1.3 17.7 -3.3% (18.3)

Kazakhstan 1.1 27.1 18.3% (22.9)

Turkmenistan    19.5 62.0 -7.3% (66.9)

Uzbekistan 1.2 53.4 0.6% (53.1)

TOTAL 23.1 160.2 -0.6% (161.2)
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In its November 2018 update on the world’s oil markets, 
the IEA said Kazakhstan boosted production by 145 000 bpd, 
to reach 1.91 million bpd in September. The agency expected 
Kazakhstan’s production to continue climbing through the 
rest of 2018 to touch the 2 million bpd level for the first 
time in the country’s 27 year history.

Kazakhstan is on course to reach a high of 2.1 million bpd 
in early 2019, as rising supplies from the Kashagan and Tengiz 
fields in recent months will more than offset a small decline 
at Karachaganak. The three fields are the main sources of the 
country’s crude and condensates production, as well as export 
as a blend grade through the Caspian Pipeline Consortium.

Citing Kazakhstan’s energy minister, Kanat Bozumbayev, 
the IEA said production from the giant Kashagan offshore 
field is on course to reach 370 000 bpd sometime in 2019, up 
from 290 000 bpd in September 2018.

Kashagan ranks as one of the world’s largest oil 
discoveries of the past four decades, with reserves estimated 
at between 9 - 13 billion bbls of recoverable oil, according 
to its operator, North Caspian Operating Company (NCOC). 
Buried more than 4 km beneath the seabed, the Kashagan 
reservoir lies 80 km offshore from the city of Atyrau, in 
3 - 4 m of water.

At the company’s 25th anniversary celebrations in 
August 2018, Managing Director Bruno Jardin said NCOC 
has produced a total of 17 million t of oil and condensate, 
and more than 5 billion m3 of natural gas since Kashagan’s 
start-up in 2016.

While he reiterated Minister Bozumbayev’s 370 000 bpd 
target in the coming months, Jardin also suggested raising the 
field’s peak production to 470 000 bpd – without providing a 
timeline, according to Platts.

The NCOC’s seven partners are: Kazakhstan’s state firm 
KMG Kashagan (16.88%), Italy’s Agip Caspian Sea (16.81%), 
ExxonMobil Kazakhstan Inc. (16.81%), Shell Kazakhstan 
Development (16.81%), France’s Total E&P Kazakhstan 
(16.81%), China’s CNPC Kazakhstan (8.33%), and Japan’s Inpex 
North Caspian Sea (7.56%). They have invested a total of 
US$55 billion to develop the project’s current first phase.

Tengiz, located along the northeast shores of the 
Caspian Sea, holds more than 25.5 billion bbls of recoverable 
reserves. As Kazakhstan’s largest oilfield, it produced more 
than 628 400 bpd in the first nine months of 2018. This is 
just slightly higher than 2017’s output rate of 627 400 bpd, 
according to owner Tengizchevroil which is investing 
US$37 billion to boost production to 900 000 bpd, from 
2022.

Tengizchevroil is jointly owned by operator Chevron 
Overseas Company (50%), KazMunayGas (20%) ExxonMobil 
Kazakhstan Ventures (25%) and LUKARCO (5%).

Karachaganak, the smallest of the three fields, will be 
enhanced by new investments worth a total of US$1.5 billion 
in gas facilities, a pipeline and a compressor through 2020.

According to local media reports, Karachaganak 
Petroleum Operating BV will be modernising the field’s 
infrastructure to boost its production from 247 000 bpd in 
2017. 

The consortium’s shareholders are ENI (29.25%), Royal 
Dutch Shell (29.25%), Chevron (18%), LUKOIL (13.5%) and 
KazMunaiGas (10%).

Located approximately 23 km east of Aksai in 
northwestern Kazakhstan, Karachaganak holds reserves of 
over 2.4 billion bbls of condensate and 16 trillion ft3 of gas.

Politics and financing in the way of 
Uzbekistan’s plan to double refining capacity
Faced with a persistent fuel shortage that is threatening 
the economy, Uzbekistan wants to more than double its 
current refining capacity from approximately 11 million tpy 
(225 000 bpd) over the next five years.

But the Uzbek government faces a litany of political and 
financial challenges to implement one of the country’s most 
important projects since independence in 1991.

While work has started on a 5 million tpy (100 000 bpd) 
refinery in the country’s southeastern province of Jizzakh, the 
government has yet to lock down the logistical and financial 
details of crude supply.

The refinery in Zafarobod district has an annual capacity 
to produce 3.7 million t of Euro-5 grade gasoline, 700 000 t 
of aviation fuel, and a range of other petroleum products to 
meet the country’s rising energy consumption. The landlocked 
country will rely on both Russia and Kazakhstan for feedstock 
when the plant is scheduled to start up in 2022.

The Uzbek government’s share in Jizzakh Petroleum JV LLC 
is held by state-owned JSC Uzbekneftegaz in partnership with 
Gas Project Development Central Asia, a subsidiary of Russia’s 
Gazprom International.

The US$2.2 billion project forms an important part of 
Uzbekistan’s long-term plan to increase national energy self-
sufficiency and reduce dependence on imported fuel. The 
country has been hit by fuel shortages in recent years that 
have disrupted businesses and undermined confidence of 
investors.

To ensure crude supply to the refinery, the governments 
of Uzbekistan and Kazakhstan are considering building a 
new 95 km pipeline to supply crude oil from Russia through 
southern Kazakhstan. 

The proposed line would be an extension of the existing 
3100 km crude pipeline that currently links the Omsk 
refinery in Russia with the ones at Pavlodar and Shymkent in 
Kazakhstan. The new line would connect Shymkent and Jizzakh 
by 2021, with Kazakhstan supplying 2 million tpy of oil.

The alternative plan, which could be cheaper in the near 
term, would be to deliver the crude by rail. 

US engineering solutions firm, Honeywell, will provide 
the Jizzakh Petroleum plant with the licensing and basic 
engineering design services for its catalytic cracking 
reforming platform, distillate cracking and merox processes.

Table 3. Economic growth, in percent. Source: EBRD

     2017 2018 2019

Azerbaijan 0.1 1.5 3.5

Kazakhstan 4.1 4.0 3.5

Turkmenistan 6.5 6.2 5.6

Uzbekistan 5.3 5.0 4.5
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“Jizzakh Petroleum is building this refinery to increase 
production of high-quality motor fuels and meet growing 
domestic demand for those fuels,” said John Gugel, President 
of Honeywell UOP.

In November 2017, Russia’s Transneft and Kazakhstan’s 
KazTransOil participated in a successful test delivery of crude 
oil to Uzbekistan, combining the use of the Omsk-Pavlodar-
Shymkent pipeline and rail.

“The beginning of the transit of Russian oil to 
Uzbekistan is an important event for KazTransOil JSC and 
for Kazakhstan,” the company’s General Director, Dimash 
Dosanov, said during the trial. 

“Oil will be pumped through the pipeline system to the 
oil loading station Shagyr, where it will be trans-shipped to 
railway tanks and then transported by rail to Uzbekistan.”

Dosanov hailed the trial as a success in showing 
Kazakhstan’s ability to serve as a logistical hub for oil delivery 
in Central Asia.

Uzbekistan’s underused refineries
On paper, Uzbekistan’s three existing refineries at Alty-
Aryk, Ferghana and Bukhara have more than three times the 
capacity to meet the country’s estimated 72 million bpd 
of domestic oil consumption. In reality, those plants are 
severely under-utilised, often at or below 50% of capacity, 
forcing the country to use up hard cash to import fuel from 
its neighbours.

For years, the refineries have been starved of feedstock as 
the cash-strapped government has struggled to pay for crude 
supply. When available, the crude is delivered by truck to the 
refineries at high cost.

According to the Energy Information Administration, 
Uzbekistan’s only domestic crude oil pipeline links the 
Ferghana and Alty-Aryk refineries. The country has no 
international oil pipeline infrastructure.

Turkmenistan hopes for Russia to resume 
natural gas imports
Turkmenistan’s troubled economy will receive a timely boost 
if Russia follows through on plans to resume importing 
natural gas from the Central Asian state, starting 1 January 
2019.

Expectations have been building since Russian gas giant 
Gazprom announced in October 2018 that it intends to 
revive imports from counterpart Turkmengas after a three 
year hiatus. The two companies ceased their long-running 
bilateral gas supply arrangement in 2016 after failing to 
resolve a number of contractual and political issues.

However, improved ties between Moscow and Ashgabat 
over the past year have revived hopes for a resumption 
of the gas deal. Russia has been warming towards Central 
Asia, largely in response to its own deteriorating economic 
conditions amid increasingly hostile ties with the US.

On a visit to Turkmenistan on 8 October, Gazprom 
Chairman Alexei Miller announced the good news to his 
host. However, key details still have to be resolved, including 
how much natural gas Gazprom intends to import, at what 
price, and for how long.

The rollercoaster economy
At its peak in 2008, Russia imported 45 billion m3 of natural 
gas from Turkmenistan, the Central Asian state that used to 
be part of the former Soviet Union until its 1991 break-up.

Starting in late 2009, Turkmenistan found a new source of 
financial support and trade when it began exporting natural 
gas to China through a new pipeline constructed and debt-
financed by Beijing.

As the region’s largest gas producer and the owner of 
the world’s fourth largest natural gas reserves, Turkmenistan 
struck pay dirt with its China deal.

According to the World Bank, Turkmenistan’s GDP more 
than doubled from US$19.3 billion in 2008 to US$43.5 billion 
in 2014, when world oil and gas prices reached record levels. 
These were heady times for the country’s 5.8 million people 
as they had not experienced so much wealth in such a short 
time.

But reality set in when the oil and gas markets plunged 
in late 2014 and dramatically shrunk the Turkmen economy 
by 7.7% to US$35.8 billion in 2015. Due largely to financial 
concerns and the weak outlook on gas prices, the Turkmen 
government has delayed its earlier plan to expand the 
pipeline capacity to export gas to China, from approximately 
35 billion m3/y to 65 billion m3/y by 2021. Turkmenistan 
is believed to be still paying off debt incurred from the 
construction of the pipeline.

According to Eurasianet, Turkmenistan’s national 
legislature has passed the 2019 budget based on a projected 
revenue of 84 billion manat (US$24 billion), 12% lower than 
95.45 billion manat in 2018. With natural gas prices unlikely to 
soon recover to their 2014 peak, the government is preparing 
for possibly years of austerity.

However, the International Monetary Fund (IMF) has 
offered a more upbeat assessment of Turkmenistan’s prospects, 
given its warming ties with Russia and a less bearish outlook 
on world energy prices. In its latest report on the country in 
October 2018, the IMF said: “Trade and fiscal balances have 
improved mainly owing to higher hydrocarbon prices. Looking 
ahead, increased exports of natural gas, petrochemicals, and 
other products are expected to support economic growth.”

Security concerns hamper TAPI’s progress
Turkmenistan’s hopes to open up new gas export markets in 
India and Pakistan through a new pipeline that runs through 
Afghanistan, have been set back by ongoing concerns with 
the project’s security and financial challenges.

The proposed 1800 km pipeline project, first outlined in 
the mid 1990s, aims to tap Turkmenistan’s giant Galkynysh field 
which holds estimated reserves of 16 trillion ft3 of natural gas.

While Turkmenistan has started work on the TAPI 
project (named after the four countries), it has not been able 
to attract major private investors, due to security threats in 
the Afghan and Pakistani segments of the pipeline’s proposed 
path.

According to the EBRD, work on the pipeline for the 
annual supply of 33 billion m3 of gas from Turkmenistan to 
Afghanistan, Pakistan and India is “progressing at a slow pace 
due to financial, security and technical challenges.” 
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Levent Lezgin Kılınç, Founding Partner 

of Kılınç Law & Consulting, Turkey, 

assesses the vital legal considerations 

when establishing significant energy 

projects in Turkey, such as TANAP.

E nergy has become a critical factor in the growing 
economy of Turkey as it aims to reconfigure and 
broaden its energy mix. A key part of the country’s 
evolving strategy, the Trans-Anatolian Natural Gas 

Pipeline (TANAP) is of increasing significance in developing 
its infrastructure. TANAP is not only a strategically 
important development for Turkey, but also for Azerbaijan: 
it simultaneously allows the first Azerbaijani gas exports 
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to be delivered to Europe, while further strengthening 
Turkey’s position as a regional energy hub. 

The construction of the TANAP pipeline, which is 
1144 miles in length, began in March 2015 and was officially 
inaugurated in June 2018. When it is eventually completed 
in an estimated three years’ time, TANAP will run all 
the way from Turkey’s border with Georgia, through 20 
different Turkish provinces, until it finally ends up at the 
Turkish-Greek border in the north western province of 
Edirne. 

TANAP connects the Shah Deniz gas field in Azerbaijan 
to Turkey and Europe. As the longest part of a new 
energy route, the Southern Gas Corridor, it forms the 
key constituent element of this major infrastructure 
project. Two other pipelines also form part of the route: 
the South Caucasus Pipeline (SCP) which runs through 
Azerbaijan and Georgia to Turkey; and the Trans-Adriatic 
Pipeline (TAP) which runs through Greece, Albania and the 
Adriatic Sea to Southern Italy. In November 2018, TAP and 
TANAP completed the final ‘golden weld’, which physically 
connected the two pipelines.

As a project, TANAP’s aim is to transport natural 
gas that is produced from the Shah Deniz-2 gas field 
in Azerbaijan and other areas of the Caspian Sea, 
predominantly to Turkey, but also to various European 
countries. This will help to contribute to the EU’s 
objective of increased diversification of gas sources. 
TANAP’s ownership is comprised as follows: Southern Gas 
Corridor CJSC: 51%, SOCAR Turkey Enerji: 7%, Botaş: 30%, 
and BP: 12%. 

Given the size and scale of the TANAP project, it 
will come as no surprise that the numbers involved in 
its financing and production are equally substantial. By 
the time TANAP is completed, the pipeline will have 
cost US$8.5 billion, with US$800 million in funding 
from the International Bank for Reconstruction and 
Development, a US$500 million loan from the European 
Bank for Reconstruction and Development, and a further 
US$1.15 billion coming from the European Investment Bank. 
In July 2018, the World Bank also backed TANAP, by issuing 
a US$1.1 billion syndicated loan guarantee. 

According to SOCAR, the TANAP pipeline has already 
delivered 1 billion m3 of gas to Turkey in the past year. 
In 2019, that figure is projected to rise to 2 billion m3, 
doubling to 4 billion m3 in 2020, and ultimately reaching 
6 billion m3 in 2021.

Legislative requirements for a project
Like any project that is developed on such a large scale 
over a considerable period of time, the construction and 
operation of TANAP has seen contractors, such as ABB, 
and multiple sub-contractors taking part at different 
stages. Beyond the myriad demands of construction, 
TANAP has also required substantial levels of compliance 
to be arranged with a spread of national regulations 
and regulatory authorities. The latter play a critical 
role in determining and issuing the relevant licences 
that are needed prior to the start of construction and 

operation. When planning, launching and developing an 
energy project of the scale and complexity of TANAP, 
a significant number of legal compliance tasks, as well 
as the usual commercial considerations, need to be 
undertaken so as to ensure that everything satisfies 
Turkish legislative requirements. 

In order to ensure that such an intricate and complex 
project becomes operational on time and on budget, 
many different aspects of Turkish Law must be considered 
so that everything works in parallel. Beyond the various 
legal considerations in relation to financing, these include: 
the drafting of vital engineering, procurement and 
construction (EPC) contracts; securing the appropriate 
trademarks; managing the overall reputation of the project 
and the company/companies involved; complying with a 
range of local energy laws; determining how regulations 
are enforced; the assorted considerations of employment, 
health, safety, environment and stakeholder engagement; 
and multiple agreements with contractors and sub-
contractors. 

Turkish government energy policy centres on the 
liberalisation of the oil and gas industries, with the aim 
of creating a more competitive environment by allowing 
the entry of private entities into the domestic market. 
The Turkish Petroleum Law No. 6491 (TPL) and the Natural 
Gas Market Law No. 4646 (Natural Gas Market Law) 
comprise the main domestic legislation to be considered. 
These cover the terms and procedures regarding the 
regulation, management, provision of incentives for and 
auditing of petroleum and gas exploration and production 
activities in Turkey, as well as the compilation, evaluation 
and provision of necessary information and data for 
exploration and production. 

Neither TPL nor the Natural Gas Market Law contain 
clauses or provisions that are unusually burdensome for 
foreign companies. Their overriding principle is defined 
in TPL: “the petroleum resources of the Republic of 
Turkey are rapidly, continuously and effectively explored, 
developed and produced by preserving the national 
interests.” 

The Turkish Constitution provides that the ownership 
and the right to explore, exploit and dispose of natural 
resources belongs to the Turkish State, which then 
delegates the right to explore and exploit those resources 
through licensing to assorted private sector companies. 
This is undertaken either by the Energy Market Regulatory 
Authority of Turkey (EMRA) or the General Directorate 
of Petroleum Affairs (GDPA), depending upon the type of 
activity involved. 

Mandatory licences, which are required by entities 
planning to develop a project in Turkey, are issued 
by EMRA, the autonomous regulatory body that is 
responsible for regulating and supervising the downstream 
oil and gas markets. As well as issuing licences to 
energy market participants, EMRA is also authorised to 
implement and enforce the relevant legislation. Finally, 
it has an additional function: to impose sanctions in 
order to ensure that a competitive market environment is 
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maintained and to set and preserve standards for market 
participants.

Government agencies
To make sure that their operational plans in Turkey are 
fully realised, developers and operators have to engage 
with several other arms of government. The first of these 
is the Turkish Ministry of Energy and Natural Resources 
(MENR), which is responsible for planning the country’s 
strategic energy and natural resources requirements, 
determining both its short and long-term needs and 
shaping the appropriate policy objectives in procurement. 
Like EMRA, it also has the role of market supervisor 
across a broad range of activities in Turkey’s energy sector. 
These include: exploration, development, facility building, 
production, exploitation and distribution.

MENR supervises the other most important agency, 
GDPA, which has responsibility for the issuing of licences 
in relation to exploration and exploitation activities, 
as well as for supervising the upstream petroleum and 
natural gas markets. Two other government ministries have 
an additional regulatory impact on companies which are 
active in the Turkish energy sector. These are the Ministry 
of Environment and Urban Planning (MEUP) and the 
Ministry of Labour and Social Security (MLS). 

MEUP is Turkey’s principal environment agency, 
which is responsible for setting and maintaining 
standards in order to protect the environment. To do 

this, it implements a range of legislation including waste 
collection, recycling and the inspection of relevant 
facilities. It also has the authority to impose sanctions 
and to conduct investigations in order to ensure that 
companies comply with appropriate environmental 
standards.

Finally, MLS has primary responsibility for the 
implementation, regulation, enforcement and supervision 
of all health and safety measures for employees and other 
workers, which have to be undertaken by employers in 
Turkish workplaces. In addition, it also has authority to 
impose sanctions and to conduct investigations. This is 
done to make sure that the appropriate occupational 
health and safety measures are correctly complied with in 
each workplace.

As part of Turkey’s growth as a regional energy hub, 
renewable energy increasingly competes with traditional 
energy sources, such as coal, oil and gas. Now integral to 
Turkish government policy, it has a critical role to play in 
shifting dependence away from fossil fuels. Accordingly, 
the government is in the process of rolling out the 
adoption of renewable energy. In order to support this, it 
is also boosting the necessary infrastructure, with plans 
in place to increase the overall share of renewable energy 
resources in electricity production to more than 30% by 
2023. As another element of its renewable energy strategy, 
the government is implementing more supportive policies, 
such as feed-in tariffs and investment incentives. 
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Is it a sea or 
is it a lake?

In August 2018, the signing of the Convention on the Legal 
Status of the Caspian Sea (the ‘Convention’) brought some 
long-overdue agreement to a dispute which has been 
ongoing for over 20 years. 

At approximately 143 000 km2, the Caspian Sea – which is 
bordered by Russia, Iran, Azerbaijan, Kazakhstan and Turkmenistan 
(the ‘states’) – is the largest body of landlocked water in the world. 
It is known to be very rich in resources, with current estimates 
indicating approximately 50 billion bbls of oil and over 8 trillion m3

of natural gas beneath its seabed. Additionally, the Caspian Sea is 
renowned for its population of sturgeon, from which over 80% of 
the world’s caviar is sourced.

The dispute: is it a sea or a lake?
At the heart of the dispute between the littoral states has been the 
question of whether the Caspian Sea should be characterised as a 
sea or a lake. This question has wide ranging economic, military and 
political consequences, which have made the dispute so difficult 
to resolve. Essentially, how the body of water is characterised 
determines how it, and its vast resources, are to be shared between 
the littoral states.

Before 1991, the Caspian Sea was generally and non-
controversially regarded as a lake, with a number of bilateral 
treaties between Iran and the USSR confirming that it was shared 
equally between them. However, with the fall of the Soviet Union 
in 1991 the Caspian Sea no longer sat between just Iran and the 
USSR, instead it now found itself with five littoral states: Russia, 
Iran, Azerbaijan, Kazakhstan and Turkmenistan. With the realisation 
of just how resource-rich the Caspian Sea was, the parties began to 
turn their minds to how it should be shared between them – which 
is where the disagreements began. 

The characterisation of the body of water determines which 
international laws it will be governed by. If it were to be deemed 

Andreas Dracoulis and Rahul Kumar, 
Haynes and Boone CDG, UK, assess 
the legal status of the Caspian Sea 
and how its littoral states will be 
impacted following recent and future 
agreements.
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a sea, it would fall under the United Nations Convention on the 
Law of the Sea and each state would be allocated the surface and 
seabed nearest to its shore, according to the length of each littoral 
state’s coastline. However, if deemed to be a lake, the surface and 
seabed would be shared and divided up equally between the states. 

The primary sticking point has been that if it were characterised 
as a sea, Iran, with its short Caspian coastline, would be left with 
a small and deep (and therefore difficult to explore) portion with 
comparatively scarce resources. Meanwhile, the other littoral states 
(particularly Kazakhstan which has the longest shore on the Caspian) 
would have a greater share of the Caspian Sea, and as a result 
benefit economically from its resources. It is therefore not surprising 
that Iran had for many years resisted the Caspian being characterised 
as a sea, insisting instead that it continue to be designated as a lake.

What does the Convention say?
The states did not actually reach agreement on whether the 
Caspian Sea should be characterised a sea or a lake. Instead, they 
agreed that the Caspian Sea should have a special legal status and 
the articles of the Convention set out how it is to be shared and 
used by the states.

The water
The water area of the Caspian Sea is divided into four categories: 
internal waters, territorial waters, fishery zones, and common 
maritime space:

 ) Waters on the landward side of the baseline, which is 
calculated from relevant points on the coastline, are designated 
the internal waters of each state. 

 ) 15 nautical miles from the coast of each state are its territorial 
waters – that is a belt of sea to which the sovereignty of each 
state extends. The outer limits of a state’s territorial waters 
mark its border. 

 ) 10 nautical miles adjacent to each state’s territorial waters will 
be its fishery zone, within which it has the exclusive right to 
harvest aquatic biological resources. The Convention provides 
that the states must agree a total allowable catch of such 
resources as well as the quota to be allocated to each state. 

 ) Outside the outer limits of each state’s fishery zones is 
designated to be common maritime space, which is open for 
use by all the states.

The seabed, subsoil and pipelines
The Convention provides each state with exclusive sovereign 
rights of exploration and exploitation of the seabed and subsoil 
within its territorial waters and its respective ‘sectors’. Whilst 
this is a welcome clarification that removes any suggestion that 
the states would have to exercise their rights in respect of the 
resources within the seabed and subsoil of the Caspian Sea jointly, 
the Convention does not make any provision for the designation 
of sectors to divide the seabed and subsoil outside of the states’ 
territorial waters. Instead this is indicated to be a matter to be 
agreed between the states separately. This therefore leaves open 
the important issue of exactly how the natural resources lying 
beneath the seabed, outside of the states’ territorial waters, can be 
explored and exploited.

Notwithstanding this uncertainty, subject to the parties 
agreeing the delimitation of their respective sectors, the 
Convention contains some welcome agreement in respect of 
pipelines. States are permitted to lay pipelines on the seabed 
of their sector, provided that any such project complies 
with environmental standards and requirements of relevant 
international agreements, including the Framework Convention 
for the Protection of the Marine Environment of the Caspian Sea. 
Moreover, they can also lay pipelines within the sector of other 
willing states, without the need for unanimous agreement to such 
construction between all littoral states. Provided there is agreement 
between the individual states through whose sectors the pipeline 
will cross, all that is needed is a communication to the other states 
of the route the pipeline will follow. 

This promises an exciting future in the region in years to come. 
Projects such as the proposed Trans-Caspian Gas Pipeline will have 
a renewed sense of hope as the relevant states – Turkmenistan 
and Azerbaijan (and possibly Kazakhstan) – will now be able to 
agree and progress the construction of a pipeline to transport 
their natural gas to the EU and beyond. This is something which 
has historically been hindered by the reluctance of Iran and Russia. 
The development of such projects in the years to come will make 
the Caspian Sea an area of keen interest in the oil and gas industry, 
presenting a real alternative to Russian and Iranian supplies within 
Europe. 

Although serious commercial exploitation of oil and gas 
reserves in the Caspian Sea is likely to still be a few years away, 
and subject to the states reaching an agreement in respect of their 
relevant sectors, the provisions of the Convention certainly mark a 
positive development. In particular, players within the oil and gas 
industry will be keeping a close eye for the opportunities to bid for 
exploration licences in the region in due course.

Passage through waters
The Convention also provides ships flying the flag of any of the 
party states (excluding warships, submarines and other underwater 
vessels – the regulation of which will be subject to separate 
agreements) with free navigation rights within the waters of the 
Caspian Sea. These rights extend to the territorial waters of other 
states, provided they are not prejudicial to the peace, good order 
or security of the coastal state. In the interests of encouraging 
friendly and mutually beneficial relations between the states, the 
Convention also requires that where a ship is carrying goods or 
passengers or performing rescue operations, it must be provided 
access to the ports of any of the littoral states as if it were a 
national ship.

The states have also agreed (notwithstanding the insistence 
on peace and co-operation as discussed later on) that in certain 
circumstances, warships, submarines and other underwater vessels 
are permitted passage through territorial waters of the states. 
Whilst the general movement of such vessels within the Caspian 
Sea will be subject to separate agreements between the states, 
in circumstances where such a vessel needs to enter territorial 
waters “due to a force majeure or distress, or to render assistance 
to persons, ships or aircraft in distress” the Convention permits 
passage, on the condition that the same must be notified on 
approach, and once the relevant circumstances cease to exist, it 
must leave the territorial waters immediately.
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A zone of peace, good-neighbourliness, 
friendship and co-operation
The Convention is littered with provisions emphasising the 
importance of protecting the peace within the region. Indeed, this 
is a fundamental theme which is highlighted at the very outset 
and permeates various articles throughout the Convention. At a 
fundamental level, the Convention sets out amongst the principles 
to which parties must have regard in their use of the Caspian Sea 
that it is to be “a zone of peace, good-neighbourliness, friendship 
and co-operation” with any issues that may arise in relation to 
the Caspian Sea being resolved through peaceful means. This 
commitment to maintaining peace within the region is an important 
agreement for the states to have reached, particularly given the 
historic tensions within the region. This will avoid repeats of past 
instances where states have been on the verge of military action 
and issued firm, armed threats to exploration projects operating 
within the Caspian Sea, without there being any agreement 
between the states as to how the resources should be shared.

More specifically, the Convention prohibits the presence within 
the Caspian Sea of the armed forces of any country other than 
the littoral states. It also prevents any of the littoral states from 
allowing its territory (which is not limited to the Caspian Sea) to be 
used by other countries in order to commit aggression or undertake 
military actions against any state. This protection is likely, given the 
current global political climate, to be of particular importance for 
states such as Iran and Russia, who will be assured that there will be 
no outside presence within the Caspian Sea region.

Conclusion
There has been a mixed response to the Convention, which 
despite being signed in August 2018 is yet to enter into force, 
pending ratification by the states. In particular, there have 
been reports of strong discontent within some corners of 
Iran where it has been said that the Convention is not in the 
country’s economic interests. Notwithstanding the politically 
significant agreement prohibiting the presence of outside forces 
within the region, there is a real concern that Iran faces to lose 
economically in the long-term as a result of the agreements 
embodied in the Convention. Whether these critics are right 
remains to be seen, but it must be acknowledged that the 
Convention brings the promise of progress and development to 
the Caspian Sea region.

Others have also remarked that the Convention is to some 
extent a ‘non-event’, given that it does not settle the most 
controversial issue affecting the region – i.e. how the seabed, and 
the resources that lie beneath it, are to be divided between the 
littoral states. This is to some extent a valid criticism, but perhaps 
the more optimistic view is to see the Convention as a promising 
first step as opposed to expecting a decades-old sensitive dispute 
to be settled smoothly in one go. 

There is undoubtedly a lot of work still to be done before the 
states are able to realise and benefit from the real potential of 
the Caspian Sea, however the Convention must be welcomed as a 
long-awaited milestone that has finally broken the tense stalemate 
in the region. 



Bending from 

the inside out
Paul Waanders, Maats B.V., the Netherlands, describes the benefits of an internal 

bending machine, designed with externally insulated pipes in mind.

It is not often that there is a completely new piece 
of equipment presented to the oil and gas industry, 
but in 2019 Maats is presenting the Maats Internal 
Bending machine (IB), the first pipe bending machine 

that is able to cold bend steel pipes from the inside.
Maats has been manufacturing machines for the 

cold bending of steel pipes from 6 - 60 in. for projects 

around the globe for several years. These conventional (or 
external) bending machines are generally used for cross-
country oil and gas pipelines, where pipes normally have a 
3LPE coating that is only a few millimetres thick.

Although globally there is definitely still a future for 
natural gas pipelines, currently there is a strong movement 
in Western Europe that advocates for a drastic reduction 

Figure 1. Bending 28 in. 
pipe with the Maats IB.
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in the use of fossil fuels, including natural gas. Although 
this is not a change that will happen overnight, the need 
for CO

2
 emission reduction and the energy transition that 

is required to achieve this was a reason for Maats to start 
exploring other kinds of pipeline construction activities, 
for instance large diameter pipelines for (sea)water or 
pipelines used for district cooling and heating. The latter 
especially because district heating is used more and 
more for the transport of residual heat from plants and 
factories to companies and homes, reducing the need for 
heating with fossil fuels.

To a certain extent, the construction of these district 
heating pipelines is not that different from gas pipelines, 
as they both use steel pipe for transport of the medium. 
This means that the steps of welding and laying are no 
different from gas pipeline construction. But there are 
some major differences regarding:

 ) The weld insulation of the pipes – because for district 
heating there are several centimetres of PU insulation 
and a PE casing pipe, as opposed to a 3LPE coating of a 
few millimetres for gas pipes.

 ) The bending of district heating pipe – because 
conventional bending (from the outside) is nearly 
impossible without compromising the integrity of the 
external insulation, factory made bends are mostly used.

With extensive experience in the cold bending of 
steel pipes, Maats has been looking for a solution to 
simplify the manufacturing of bends for district heating 
projects. Making factory bends is a time consuming and 
costly operation; first the bare steel pipe is bent, after 
which PE segments are brought around the pipe that 
all have to be weld together at exactly the right angle. 
After that, the inconsistent space between the steel pipe 
and the PE casing pipe is filled with PU-foam. The most 
obvious alternative to factory made bends would be to 
bend the pipes with a conventional bending machine. All 
Maats bending machines are equipped with load sensing 
operating hydraulics; the load sensing system assures that 
the force applied to the pipe is as low as possible, and 
therefore provides the greatest chance to prevent any 
damages to the jacket pipe and insulation.

Despite performing several tests, the conventional 
bending machines were not found 
suitable for bending the insulated 
pipes that are typically used for 
district heating and cooling (and for 
heated crude oil lines as well). There 
is no way to fully prevent damage 
to the PU thermal insulation, and 
cracks in the insulation result not 
only in inconsistent insulation values 
but also cavities in the insulation 
can give room to condensation, 
enlarging the chance for corrosion 
of the carrier pipe and reducing the 
lifetime of the pipeline system.

As an alternative, it is possible to 
use pipes that have a higher density 
(stronger) foam, but still this is no 
guarantee that the force needed 
will not damage the insulation, 
especially when the steel pipe 
has a wall thickness that is above 
normal. Moreover, these non-
standard pipes have to be specially 
made, not only according to a more 
expensive production process, but 
also with separate testing, different 
QA standards, and they have to be 
stored separately from standard 
pipes on a project. These are all 
factors that make it substantially 
more expensive than a standard 
pipe.

Internal bending machine
The new addition to the Maats 
product range is the IB. These 

Figure 2. The Maats IB works from inside a 20 ft container.
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machines were specially designed for bending pipes that 
have an external insulation. With these machines, it is 
possible to bend (so far) sizes from 18 in. up to 32 in. 
from the inside. As it bends pipes from the inside, there 
is no force applied on the jacket pipe and insulation 
– therefore there is no risk of damaging the pipes and 
insulation properties remain uncompromised. As there is 
no force applied from the outside, the machine allows 
the use of pipes that are insulated with a standard density 
foam of approximately 70 kg/m3, which has several 
advantages:

 ) A better insulation value, compared to higher density 
foams.

 ) Pipes have a lower total weight, which means easier 
transport, handling and storage.

 ) Pipes are cheaper.

Initially the IB machine was engineered for district 
heating projects, where steel pipes generally have a 
limited wall thickness (up to 10 mm), a lower steel quality 
(P235GH or P355NH) and in general are spirally weld. Maats 
however sees an equally large potential in using the same 
bending technique for long distance heated pipelines 
like for crude oil, sulfur or any other medium that has 
to remain within set temperature limits. These new 
applications, along with different specifications, required 
a further development of the IB machine. This was not an 
easy challenge, because whilst you can go as big as you 
want when bending from the outside of a pipe, it is much 
more difficult to increase the bending capacity when you 
are limited to the space that is the inside of a pipe.

Maats has now introduced the Maats IB24 to the oil 
and gas industry. This is designed to bend thermal insulated 
pipes that contain 24 in. SAWL steel pipe with a steel grade 
up to API 5L X65, with the following limitations:

 ) Maximum wall thickness of steel pipe: 21.5 mm.

 ) Maximum degrees per 12 m joint: 10˚.

 ) Minimum foam density: 60 - 75 kg/m3.

Since the machine carries out its work from the inside 
of the pipe, there is no limit to the foam thickness and 
the outside diameter of the PE jacket pipe. For heated 
crude oil lines, there often is a raceway connected to 
the pipe, intended for heat tracing cables. Maats studied 
the effect of the bending on such a square duct and the 
conclusion is that bending from the inside of the pipe has 
very little to no effect on such a raceway, provided that 
some slight deformation of the raceway can be accepted.

Working inside the pipe is not only restraining the 
room you have for the machine, it also means that you 
have no visual reference of the operation of the machine 
and the exact location of the bending machine inside the 
pipe. This called for a system that automatically monitors 
the whole bending process. A large advantage is that 
registering all parameters in this case also means that 
you can set them up front. Although such an automated 

system can have many different settings, ultimately it 
is possible to pre-programme all parameters to make 
a required bend. This means that after positioning the 
machine in the pipe, a complete bend is made with just a 
single push of a button.

Logistics for use
This bending machine, like all internal bending machines, 
is conveniently installed in a 20 ft container – making 
transport easier and cheaper. Power is provided by a 
separate generator that is supplied with the machine, 
giving it the needed flexibility to use it on any location. 
Like all pipe bending equipment, the machine should 
be placed on an even and stable surface, with sufficient 
room around the machine to safely feed and remove 
pipes. For handling the pipes, it is necessary to have a 
crane/pipelayer with an operator (for assistance there is 
normally one additional person needed) – a set-up that is 
similar to conventional bending.

Machine advantages 
When comparing bends made with the Maats IB machine to 
factory made bends, they are not only cheaper in price per 
metre pipe but there are also several other advantages:

 ) Easier and cheaper logistics: only identical straight 
pipes have to be brought to the jobsite, making 
production and logistics easier and reducing transport 
costs substantially.

 ) Easy adjustments on-site: if there is a change in routing 
or if there are any unforeseen obstacles requiring a 
slightly different bend, this can easily be undertaken 
on the jobsite.

 ) Consistent quality: as standard pipe is used, the 
insulation thickness is consistent and the insulation 
values are always the same, without the possible 
variations when post-insulating bent pipes. Also, the 
alarm wires are always in the same place.

 ) Higher productivity: once the machine and the bending 
team are attuned to each other, it is possible to bend 
between 8 - 10 pipes per 8 hr shift, depending on the 
bend angle to be achieved. This is much quicker than 
making factory bends with post insulation.

 ) Cheaper pipe: it is possible to use standard pipes with 
a (normal) low density foam, reducing the price per 
joint significantly.

 ) Lower failure rate: as the bending process is largely 
automated (pre-programmed steps and angles), 
the effect of human error and therefore the risk of 
rejected bends is minimised.

With the Maats IB it is possible, in oil and gas projects, 
to perform field bends for insulated pipes. This relieves 
any project from the extensive engineering and logistical 
challenges of designing and distributing factory made 
bends, because these bends can be easily made from 
standard joints, on any jobsite, anywhere in the world. 
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Heavy 
equipment 
review
In World Pipelines’ second Heavy Equipment 

Review, 14 companies present a selection 

of heavy equipment for oil and gas pipeline 

construction projects. Showcasing trenchers, land 

clearing equipment, bending machines, welding 

tractors, pipelayers and more, the companies 

offer details on the product specifications and 

capabilities of large scale heavy equipment 

designed to tackle the biggest of production, site 

and environmental needs. 
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AMERICAN AUGERS, 
USA

American Augers/Trencor provides the global 
petrochemical industry with heavy duty, production-
efficient equipment for new pipeline installation. 
These are proven brands throughout the industry 

known for their productivity, longevity and lower overall cost of 
ownership. 

The American Augers line of directional drilling machines 
ranges from its DD110 unit with 110 000 lb maximum pullback to 
its DD-1100 with 1.1 million lb pullback capability. 

The auger boring product line ranges from 24 - 72 in. models 
spanning applications from 4 - 96 in. in diameter. 

For trench-based installations, Trencor trenchers provide 
a more efficient alternative to excavators and, in harder 
formations, drilling and blasting. Models range from the 
Trencor 350 hp T1060 to its 950 hp T1760.

Richard Levings, American Augers Product Manager, said the 
company’s focus on larger class sizes of directional drilling rigs 
leverages it as a pioneer in innovative technology specifically 
utilised in the design and manufacture of larger rigs. One 
example is the development of fluid cleaning and pumping 
systems that have gained industry-wide recognition. “Our focus 

means we can dedicate more 
time and resources to creating 
market-leading advancements for 
the larger class size that both cut 
the customer’s operational costs and 
improve their productivity,” Levings 
said. 

Superior useful life is a characteristic 
shared by both brands. Levings said, 
“Longevity under hard, daily use is a 
testament to the quality of their build.” Levings 
said it is not uncommon to find American 
Augers’ directional drills working hard in the 
field with over 25 000 hrs on them. Recently 
one customer brought a drill in for trade with over 
34 000 hrs on it. “We offer a two year warranty, the 
best the industry offers. And our rigs maintain high 
residual value long after their initial purchase.” 

Levings said the same is true of the company’s 
trenchers. The Trencor 1400-series trenchers have been the 
choice of pipeline, utility and surface mining operations for 
over 20 years. “There are many 1400-series trenchers in the field 
with 20 000 hrs or more on them.” 

The 1400-series design underwent a recent upgrade to give 
customers a modernised version of the trencher. The resulting 
T14 54/617 is the first large-scale upgrade to the proven 
1400-series trencher line since its introduction. 

Levings explained the change in nomenclature: “T14 pays 
tribute to the 1400-series. The 54/617 refers to its 54 in. wide 
maximum-cut capability and powerful 617 hp, Tier 4 Final 
engine.”

All American Augers/Trencor machine designs 
reflect input gathered directly from operators in the 
field. The T14 upgrade includes a new electronics 
package with a digital operator display in the cab, 
upgraded software and state-of-the-art PinPoint® 
telematics package. The PinPoint telematics 
package provides modern pipeline installers 
real-time data logged and transmitted by 
the rig. The information is then used for 
predictive maintenance, to meet reporting 
requirements or for overall optimisation 
of trenching operations.

The American Augers and Trencor 
brands are manufactured in West 
Salem, Ohio, production facilities. 
All rigs feature optimised designs 
with advanced hydraulic 
systems and are built 
from high-strength steel 
alloys using computer-
controlled manufacturing 
equipment. Trencor T1660 cutting rock in Texas (USA).

American Augers DD-660RS working on a 42 in. gas pipeline 

in Findlay, Ohio (USA).
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BAUMA translates 
roughly to 
‘construction 
machines’ in German. 

Futhermore, BAUMA stands for the 
largest exhibition for construction 

machinery in the world, held in Munich 
once every three years. However, for 

the Albert family, BAUMA stands for one 
thing above all: Bernhard, Alexander Und 

(and) Matthias Albert.
The company was founded in 1956 and has 

a tradition spanning three generations for trading 
in construction machinery. BAUMA’s location in 

northern Germany is close to export ports (Hamburg) 
and convenient for many customers.

BAUMA Vermiet- und Handels GmbH buys and 
sells mainly wheel loaders, bulldozers and articulated 

dump trucks, as well as skid loaders, mobile excavators, 
industrial and crawler excavators. It also offers backhoe 

loaders, compactors, graders and crawler cranes. All machinery 
is from well-known manufacturers such as Volvo, CAT, Komatsu, 
Liebherr, Hitachi, Bomag and Hamm. 

BAUMA is a regional dealer for Volvo and Hamm compact 
class machines (up to 10 t) and holds dealerships of several 
other equipment manufacturers.

Customers value BAUMA for its flexibility and commitment 
to them to deliver rental machines that are carefully checked 

and serviced. 
Around the year 2000, BAUMA decided to market 

another line of business: the rental of heavy pipelayers. 
The company now owns approximately 60 heavy 

pipelayers and welding tractors. 
The pipelayers can be deployed on large diameter 

pipelines as their lifting capacities vary up 
to 105 t (Caterpillar 589, Komatsu D355C-3 

and Liebherr RL52HD). 
Welding tractors 

(Liebherr SR714LGP) can be used for 
manual or automatic welding. With 

its fleet of equipment, BAUMA 
can bridge the temporary need 

for pipelaying equipment 
by pipeline construction 

companies worldwide.
Currently, BAUMA has 

a total fleet of more 
than 300 machines, 

among which around 
200 machines for 

rental. 
By the 

end of 2018, 

BAUMA had purchased 70 new machines and 40 compact size 
machines. With this investment and renewal of its fleet, BAUMA 
again meets the requirements of its customers. BAUMA tries to 
maintain the spirit of a family business with limited overhead, 
be most flexible for their customers, and follow an attractive 
approach offering added value. 

BAUMA’s consistent expansion over the past years has led 
to the engineering and construction of a new HQ on its existing 
premises in Grossenaspe, Germany. It will include no less than 
five workshop bays to maintain and repair the equipment. 
Construction kick-off will be by mid 2019. 

BAUMA, 
GERMANY

CAT 589 lowering in 56 in. pipeline at EUGAL.

Welding operations near Lubmin (Germany).
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DMI INTERNATIONAL, 
USA

Generally, pipe bending equipment is selected by 
pipeline construction companies based on the pipe 
specifications, i.e. diameter and wall thickness. If, 
according to the specifications, the machine is up to 

the job then it will be used – whether the machine is new or 
older.

A common problem with older bending machines is keeping 
up with the ongoing development in project design and the wide 
variety of steel pipe specifications used in projects. Many bending 
machines are not designed to handle the wide variety and 
increasing quality of steel specifications, resulting in numerous 
errors, problems and expensive downtime.

This is why DMI International bending machines have been 
designed for bending the maximum loadable pipe size. All of the 
company’s benders are constructed from T1 steel and designed 
to bend all grades of currently available API-5L pipe within each 
machine’s range. This means the machines are suitable for virtually 
all pipes that are currently commercially available, and that 
there are no practical concerns for bending any steel pipe nor 
limitations for designing a cross-country pipeline to the highest 
available specifications.

DMI benders all feature:

 ) Hydraulic controls that give one operator complete control 
of all machine operations from a convenient platform. 

 ) A hydraulically driven Ramsey winch with a freewheeling 
drum feature that moves pipe through the machine.

 ) A calibrated indicator rod that gives the operator a 
checkpoint to prevent over bending and to maintain 
uniformity of bend. 

 ) Contoured rollers that move the pipe safely, as well as a 
pin-up shoe that automatically clamps onto the pipe to 
prevent distortion and assures the same contact point in the 

die with each increment of 
bend.

 ) Simple conversion to another 
pipe size within each machine’s 
range – easily made by fitting an 
alternative bending set. 

 ) A towing tongue that is raised or 
lowered with hydraulic power while 
the wheels or S.A.L.T. tracks form a sturdy 
base of operation to bridge adverse terrain.

DMI engineers believe it is extremely important 
to use equipment that is meant for handling the 
required pipe specifications. A hydraulic bender 
that is designed and built to handle the modern, high 
quality pipe specifications will perform well, but due to 
the development in pipe specifications over recent years, 
older machines may no longer be suitable for today’s pipeline 
construction. Many benders were designed when pipelines 
were built with X52 material, however, today the standard is X70 
and pipeline operators are testing X90 and X100 material.

Increased pipe specifications mean that some machines are 
working at the limit of their capabilities. This results in a shorter 
lifespan, an increased chance for damages and costly repairs, and 
potential hazardous situations for people working on and around 
the bending machine.

With the changes in pipe specifications, it is important for 
pipeline contractors to make sure their bending equipment 
is up to the challenge of handling stronger pipe. DMI 
International equipment is up to the challenge. 

DMI 6 - 20 in. Extended pipe bending machine with unique 

‘peek-a-boo’ hole for convenient operator’s view of bending 

progress.

DMI 36 - 48 in. 

Hydraulic pipe bending 

machine equipped with 

Caterpillar® C7 diesel 

engine and S.A.L.T. track.
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THE WORLD KEEPS CHANGING 
AND SO ARE WE!

Email us at pipeline@wwmach.com or visit worldwidemachinery.com

Superior Manufacturing is a trademark of Worldwide Machinery.

Introducing The All-new Superior™ Multi-Purpose 
Tractor Line for 2019

The New Line-up:

• Modular design for multiple configurations
• Up to 22,000 lbs. (10,000 kg.) load capacity
• Interchangeable rubber or steel tracks
• Rotating and dump configurations available
• A full suite of upgraded features

Available for sale, rent or lease!



Jarraff Industries has unveiled a new version of its 
recently rebranded brush cutter, the LineBackerTM

(formerly Geo-Boy). The new LineBacker brush cutter 
features a four-quad track undercarriage, an industry 
exclusive feature. The new quad track configuration 

provides users with unparalleled mobility in the most 
challenging terrains. 

Jake Schmotter, Jarraff Industries Director of Engineering 
and R&D, said, “When it comes to heavy duty brush cutters, 
arborists and ROW contractors have always been forced to 
make a choice between the low ground pressure and traction 
of a track machine, or the road-ability and flexibility of tyres. 
The new quad track brush cutter offers the best capabilities of 
a track and tyre in one machine. We believe it fills a gap in the 
industry. This machine really offers some amazing capabilities 
and we’re excited to introduce it to the market.”

In addition to the new quad track configuration, the 
LineBacker is available in a four-wheel drive model and offers 
an innovative touchscreen control centre that gives the user 
unmatched operational input. The unit’s Cummins 260 hp, 6.7 l. 
Tier 4 diesel engine meets all EPA regulations, while improving 
overall fuel efficiency and roading speed. 

In terms of the rebranding, company President Heidi 
Boyum said, “With a range of improvements that were made 

to the unit, the inclusion 
of quad tracks and some 
additional upgrades on the way, 
the time for a name change was 
evident. Effective with the quad 
track introduction, the Geo-Boy will 
be rebranded as the LineBacker going 
forward. We think it more accurately 
reflects the work the machine does, as 
well as its power and capabilities.”

The LineBacker brush cutter has been 
a mainstay for maintaining a wide range of 
pipeline and utility right-of-ways. With the 
ability to lift its cutter head approximately 11 ft 
high, the LineBacker can quickly and effectively 
clear brush and trees up to 12 in. in diameter.

In addition, the LineBacker can be outfitted with 
cutter heads from multiple manufacturers. According to 
Boyum, the objective is versatility and productivity. She 
said, “We really want to give end users the ability to best 
match their LineBacker to their particular applications or 
situations. Conditions can vary greatly from one pipeline right-
of-way area to another, this way customers can select the 
cutter head option that best suits their needs and gives them 

the level of productivity that 
they want.”  

Jarraff Industries 
manufactures a line 
of advanced ROW 
maintenance, brush 
clearing and tree 
trimming equipment, 
including the Jarraff 
All-Terrain Tree 
Trimmer, the 
LineBacker brush 
cutter and the 
Mini-Jarraff 
Urban 
Trimmer. 

JARRAFF INDUSTRIES, 
USA

The aggressive track pattern and large footprint of the new quad track LineBacker provides 

improved stability, more traction and less ground pressure. 
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® Registered trademark of T.D. Williamson, Inc. in the United States and in other countries.    TM Trademark of T.D. Williamson, Inc. in the United States and in other countries. ©2018 ww. Williamson 

D2000 Quick-actuating closures with the ProSeries™ advantage: 

Opened or closed in a single motion while the operator stands safely to the side, 

the D2000 is the quick-actuating closure the industry depends on. Now, with the 

ProSeries™ advantage, the same features you trust are available for a broader range 

of applications, with shorter lead time, greater standard code compliance and, as 

always, the consistent quality you expect from T.D. Williamson.

TDWilliamson.com

SAFE. 
RELIABLE.
CERTAIN.

T H E  M O S T  T R U S T E D  C L O S U R E  O N  T H E  M A R K E T  –  M A D E  E V E N  B E T T E R

PROUD SPONSOR 

Pipeline Technology Conference

Stand #63  |  March 18-21  |  Berlin, Germany

Offshore Mediterranean

Conference

Stand 5 A7  |  March 27-29  |  Ravenna, Italy



Last year was probably one of the most important in 
the recent history of Maats. Although the company 
and people remain the same, there have been smaller 
and larger changes that all aim at making the company 

future-proof. Most obvious to the eye is that, after around 25 
years, there is a new logo. More importantly, 2018 marked the 
end of Maats European Pipeline Rentals B.V., the entity that was 
responsible for all rental activities within Maats. This merely 
means that all activities: manufacturing, sales and rental, are 
now brought together in Maats B.V. As a result, all the options 
of rental, sale, rental-purchase, leasing and buy-back can now 
be offered from one entity, making it easier for the company’s 
customers.

The end of Maats European Pipeline Rentals B.V. in no way 
marks the end of rental of equipment, on the contrary, the 
last year was also spent bringing the rental fleet up to full 
force. In particular, the fleet of pipelayers has been extended 
substantially, almost doubling the numbers.

The large increase in 
numbers was mainly for the 
Liebherr RL54 with a 70 t lift 
capacity, and especially for the 
Liebherr RL64 with a 90.8 t lift 
capacity. All the added machines are 
from 2016 or newer, have low hours 
and are in full ‘Maats-spec’, complete 
with a long boom with protection strips, 
closed cabin with heater and A/C, low 
temperature kit suitable for -40˚C and load 
monitoring system. All this makes the units 
suitable for projects around the world, regardless 
of international, national or local legislation and 
regardless of climate conditions.

2019 will not necessarily be about a further 
extension of the fleet, it will be more about 
introduction of new equipment. In addition to the Maats 
Internal Bender, 2019 will mainly focus on:

Maats SR716 LGP welding tractor
Based on the Liebherr PR716 crawler tractor, this new model 
welding tractor will basically have the same set-up as the 
successful predecessors SR712 and SR714, offering a carrier 
tractor with a 126 hp engine that complies with Tier 4f. 
The PR716 will be modified to have a front platform with a 
HIAB XS111 knuckle boom crane of 10 m length and a 93 kNm 
capacity, as well as a a rear platform with a 125 kVA generator 
and room for at least four welding machines. All the 
attachments are powered from the same tractor engine and 
even if the machine, as a tack-rig, is equipped with the 
optional compressor, there is still just one engine to be 
fuelled. For this new model, special attention has been 
paid to the sound emission, making it more pleasant 
for a welding crew to work next to.

Maats RL26 pipelayer
Later in the year, Maats will present the 
successor of the RL24 pipelayer, the new RL26 
that is based on the same Liebherr PR716 
crawler tractor as the SR716 welding 
tractor, featuring the same 126 hp, Tier 4f 
engine. As for the SR714 welding 
tractor, the RL26 is equipped with 
762 mm wide track plates, giving 
the machine an increased stability. 
Although the layout will not be 
very different from the RL24, 
the wide track plates and 
a slightly changed design 
result in an increased lift 
capacity that will be 
closer to 30 t. 

MAATS B.V., 
NETHERLANDS

RL24, predecessor of the Maats RL26.

Maats SR716 concept drawing.
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NACAP PTY LTD, 
AUSTRALIA

Pipeline projects in the 
southern hemisphere 
are some of the most 
challenging in the 

world. Projects tend to traverse 
the remotest locations, which often 

experience extreme weather and social 
conditions. Preparing and transporting 

heavy plant and equipment to site can 
sometimes be more challenging than the 

actual construction job itself. 
Nacap is a pipeline contractor that services 

markets in Australia and Papua New Guinea (PNG). 
In 2017, Nacap’s operations expanded into PNG 

to capitalise on opportunities arising from the PNG 
gas market. It is no secret that the barriers to entry in 

international markets such as PNG are high. Bureaucratic 
processes, security issues, variable weather and terrain 

all create challenges that require adaptability and detailed 
attention and planning. Fortunately, these being the core 

skills of the Nacap team, establishing physical construction 
operations in PNG was achieved expeditiously.

“In order to support projects in PNG, Nacap initially 
assessed plant and equipment for transfer from its fleet located 
at the Nacap plant and fabrication facility in Dubbo”, said 
Matthew O’Connell, Nacap President. “I charged Ross Demby, 
Nacap’s Plant Manager in 2017, to prepare a list of plant and 
equipment to relocate, purchase and modify based on specific 

project constraints and requirements, PNG weather, terrain 
and security needs.” With extensive experience having 

worked in similar environments in Borneo, 
Burma and East Kalimantan, Ross knew 

what was required.
“We had to purpose-build fuel tanks 

to handle the steep conditions of 
PNG”, Ross explained. “We focused 

on transporting our older models 
with fewer electronics due to 

the damp site conditions. To 
manage security, we fitted 

padlocks on fuel and oil caps 
and on every plant item. 

ROPs were designed, 
tested, manufactured 

and installed for all 
plant due to the 

steep working 
conditions to be 

encountered”.
New plant 

equipment 
was also 

sourced 

from the US, UK, Japan and from within Australia. After several 
months of an extensive acquisition and fabrication programme, 
over 300 units (pipelayers, excavators, cranes, backhoes, 
Marookas, pot holing machines, HDD rigs, skid baskets, 
Hagglunds all terrain people movers, etc.) were ready for 
transport from Nacap’s Dubbo (Australia) facility to Lae (PNG).

The huge logistical management feat of transporting the 
plant and equipment to PNG was achieved with the additional 
combined efforts of Conrad Exton, Nacap Procurement Manager 
and Jamie Crawshaw, Nacap Plant Superintendent. “Most of 
the gear was sourced from Australia and once Ross had it 
ready, fleets of trucks transported it to Brisbane for cleaning, 
quarantine inspections and customs clearing,” said Conrad. 
“The equipment is then in the hands of our appointed shipping 
company for a nine day trip to Lae.”

Once the plant and equipment arrived in Lae, it again went 
through a detailed clearance process before being transported 
in convoys over 800 km along the infamous Highlands Highway. 
Each trip to the project location took around five to seven 
days due to slow speeds and conditions. Often the Highlands 
Highway was closed due to road conditions, weather or 
security related issues. There were instances where plant was 
transported by heavy lift aircraft based on these constraints.

Ross said, “A big downpour in Lae means everything stops. 
Processes and paperwork are extensive and delayed by limited 
technological resources. Security concerns means cages and 
security teams to protect our equipment. That being said, 
it has been extremely rewarding to achieve what we have, 
thanks to the smarts of our Nacap team, including our service 
providers.” 

Pipelayer getting ready to embark on a trip along the Highlands Highway 

(Papua New Guinea).
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PIPELINE MACHINERY 
INTERNATIONAL, USA

PipeLine Machinery International (PLM) presents the all-
new Cat® D6 dozer, delivering new levels of efficiency 
and performance. Move material at a lower cost with a 
fully automatic transmission, outstanding fuel efficiency 

and reduced service/maintenance costs. Choose from updated 
configurations and enjoy a fully redesigned cab. Plus, a choice 
of Cat Connect GRADE technology features add to the ease of 
operation by helping customers save even more time, material 
and operator effort. 

At 215 hp (161 kW) and an operating weight range of 
47 949 - 53 126 lb (21 749 - 24 097 kg), the new D6 replaces the 
versatile D6T bulldozer. The D6 is powered by a 4-speed fully 
automatic transmission that provides increased productivity and 
up to 20% better fuel efficiency vs its 3-speed predecessor. The 
fully automatic D6 continuously adjusts for maximum efficiency 
and power to the ground, without added operator input. Full 
auto shift up and down the entire working range maximises fuel 
efficiency. 

Available in a variety of blade types, track shoe widths and 
rear attachments, the new D6 is optimised for primary types 
of work to be undertaken. A VPAT or push arm configuration 
is also available with standard or low ground pressure (LGP) 
undercarriage. These features of the D6 give operators greater 
productivity, meaning 5% more material can be moved per hour. 

The new D6 is outmatched with a design that specifically 
reduces service and maintenance costs by up to 12%, with 
updated components, longer service intervals and fewer 
scheduled maintenance tasks. A new Cat C9.3B diesel engine 
has a redesigned fuel system that provides greater durability 
and more accurate fuel delivery. Elimination of the NOx 
Reduction System and a simplified single engine Electronic 
Control Module (ECM) help increase reliability. A new heavy 
duty extended life undercarriage features Positive Pin Retention 
pins and link improvements for up to 20% more seal life in high 
impact conditions. Common structures for heavy duty and 

SystemOneTM undercarriage 
enable changes from one to the 
other.

Finish jobs in fewer passes and 
with less operator effort, with Cat 
GRADE technologies. This will save 
operators time and help to increase 
profits.

 ) Cat GRADE with Slope AssistTM 
automatically maintains pre-established 
blade position without a GPS signal.

 ) Cat GRADE with 3D offers greater speed, 
accuracy and flexibility.

 ) AutoCarryTM automates blade lift to maximise 
blade load, improve load consistency, and reduce 
track slip.

 ) Standard Slope Indicate displays machine cross-slope 
and fore/aft orientation right on the main display.

 ) Factory Attachment Ready Option (ARO) simplifies 
installation of all brands of grade control system.

 ) Product LinkTM collects machine data that can be viewed 
online through web and mobile applications.

 ) Access information anytime, anywhere with VisionLink® – 
use it to make informed decisions that boost productivity, 
lower costs, simplify maintenance, and improve safety and 
security on a jobsite.

A completely redesigned cab raises the standard in 
comfort and productivity. A new 10 in. touchscreen 
display provides an easy-to-use operator interface. 
The new dozers are easy to operate too – with 

electric drive or the fully automatic 
power train, operators just need to 
set the ground speed and go. The 
machine optimises performance 
and efficiency with no added 
shifting required. Whether a 
customer’s work demands 
maximum productivity, 
or the lowest operating 
cost to move material, 
the fully redesigned 
Cat D6 dozer is the 
right machine for 
the job. 

The Cat D6 Dozer is powered by a 4-speed fully automatic transmission 

that provides increased productivity and up to 20% better fuel efficiency.
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PROLINE’s hydraulic bending mandrels are self-
powered mandrels. The drive mechanism is by 
direct input. This self-propelled unit has two 
hydraulic motors mounted directly on the two 

front travel wheels. This eliminates the need for chains or 
gears. 

This self-contained mandrel is engineered to meet 
the bending specifications of high-grade pipe used on 
today’s pipeline projects. Like all PROLINE mandrels, the 
hydraulic self-contained wedge mandrel has the no-roll 
self-levelling technology incorporated into the design. The 
no-roll technology was developed to cure the problem of 
‘mandrel roll over’. It was invented by PROLINE and perfected 
in Canada during the 1980s. PROLINE’s mandrels are also 
equipped with an emergency manual contraction system. 
This allows for the manual contraction of the mandrel in the 
event the mandrel suffers a mechanical problem and cannot 
be driven out of the pipe normally. 

Combined with the self-contained diesel power 
source, this mandrel helps speed up the bending process 
dramatically. An air-cooled diesel engine and hydraulic 
system is integrated into the mandrel and there is no external 
hydraulic system required. PROLINE has developed an engine 
monitoring system that protects the engine in a number of 
ways. 

The remote control option eliminates the need for the 
electric wire filled reach rod. A remote control box with 
two paddles is the command centre for remote operation 

and can be used up to a 
distance of 250 m (820 ft). 
Utilising special frequency 
technology, there is no outside 
interference in the operation of 
the mandrel as each command is 
unique. After years of engineering 
and testing, PROLINE has improved 
the electronic system to withstand 
severe harmonic imbalances, vibrations 
and moderate impacts. Built-in high 
intensity LED indicator lights will signal 
when ‘the mandrel is fully expanded’, and 
they are highly visible lights in any condition 
– giving the mandrel operator a clear signal that 
is then relayed to the bending operator. Another 
feature that is incorporated in the unit as a safety 
precaution is an out of range shutdown on the control 
box. If you leave the mandrel idling and walk out of the 
operation area with the remote, the mandrel will shut 
itself off, until you return to restart it. 

This design redefines current technology to overcome 
mechanical problems created by the extreme forces of 
pipe bending. The carrier/travel wheels are polyurethane 
coated. This protects not only the pipe end bevels, but also 
internally coated pipe. The wedge and bulkhead supports are 
also closer together, resulting in a smoother bend overall. 

The self-contained mandrels are used on various pipe 
sizes and can also be used 
on various grades of 
pipe, from X52 to X120. 
PROLINE has over 
50 years of pipeline 
experience and 
works to provide 
reliable pipeline 
equipment. 

PROLINE PIPE EQUIPMENT, INC., 
CANADA

Engineer’s drawing of PROLINE ’s self-contained bending mandrel.

PROLINE’s self-contained bending mandrel.
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SCAIP was founded in 
1959, and since 1980 
has been engineering 
and manufacturing 

equipment products dedicated to 
the pipeline industry. 

SCAIP produces a large number 
of products, from small equipment 

like buckets, mandrels, vacuum, facing 
machine and internal clamps, up to 

pipelayers, padding machines, bending 
machines and flatbed tractors. 

The entire product line was designed to 
offer customers with advanced technology, 

reliable and efficient machines that conform to 
the latest safety and environmental protection 

regulations. SCAIP has also improved the product 
transportation, making the large machines easy to 

disassemble in order to comply with the EU transport 
regulations. On various models, SCAIP will also implement 

the remote control to simplify the operating process and 
reduce the accident risk.

After many years of experience in manufacturing 
conversion kits to convert the typical mechanical winches 
into hydraulic winches, 11 years ago the company started to 
produce its own line of pipelayers, called SPX. This line is 
designed with state-of-the-art and modern technologies.

SPD is SCAIP’s padding machine series. There are five 
SPD models, four of which are self-loading and one, the 

SPD-160, is manual load. The screening area for these 
machines range from 25 - 86.1 ft2. These machines 

provide innovative technical solutions that are 
tried and tested. Among the features of the SPD 

series are: radio remote control, easy access to 
engine, vibrating screen, oscillating cabin (ROPS 

available), and an adjustable and reversible 
conveyor belt.

Flatbed tractors encompass SCAIP’s SFT 
(steel tracks) and SRT (rubber tracks) series. 

There are seven different models in this 
series that include closed cabins with 

ROPS, joystick track control, and a 
state-of-the-art system that ensures 

safety and reliability. SCAIP offers 
the following accessories for 

this series: a hydraulic boom, 
dumper, platform, container 

chassis and a welding station.
Bending machines were 

among the first pipeline 
equipment SCAIP 

began producing. The 
current SPB series of 

bending machines includes six models and can optionally 
be equipped with a cabin for the operator. SCAIP’s bending 
machines can handle pipe diameters from 6 - 60 in. and can 
bend steel pipes up to grade API 5L X100.

The SVX is SCAIP’s vacuum lift series. The company 
offers four different models accommodating a wide range 
of lift ranges and pipe diameters. Among the special 
features of the SVX series are: radio remote controlled or 
wired control board; safety flashing light and an acoustic 
alarm, indicating the bond between the suction pad and 
pipe; and an optional winter protection package for Arctic 
climates.

SCAIP equipment is utilised throughout the world. 
The company’s mission over the past 40 years has been to 
establish a relationship of trust and collaboration with its 
customers, providing a service that goes beyond the standard 
product. 

SCAIP S.p.A.,
ITALY

Pipelayer SPX 960, Puglia (Italy). 

Padding machine SPD 350, Utah (USA).
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SUXXESION, 
NETHERLANDS

Suxxesion B.V. is specialised in the design and production 
of end of the line attachments. Suxxesion’s custom-made 
tools are designed to handle – by means of vacuum or 
hydraulically – loads such as steel or concrete pipes, steel 

sheets and billets, concrete elements, wing skins, paper reels or 
any other object which can be lifted by means of vacuum.

Suxxesion’s main business is pipe handling, and the company 
has been able to develop equipment which meets today’s 
requirements in terms of handling speed and safety.

Suxxesion has built a variety of devices to handle pipes at 
different locations, such as the pipe manufacturers, pipe coating 
companies, harbour areas, storage yards and at the pipe stretch.

As already indicated, the logistics situation is different at 
each site. An example is the multi-tool 320 DVHKI built for 
Data Steel in Pakistan. The recently developed 320 DVHKI is a 
multi-tool which can be equipped with pipe spreaders or with a 
beam that has flat pads to handle steel sheets or concrete. This 
device is fully integrated in the reach stacker. Up front it only 
needs hydraulic oil feed from the carrying machine and 24 V. A 
new feature is the hydraulic adjustment of the c-c between the 
suction pads.

Knuckle boom suspended 
lifting equipment is used in 
every site to handle pipes to load 
and offload pipes.

Double pipe lifters in Sassnitz 
(Germany) were suspended from 
mobile harbour cranes. Devices were in 
use to load out the concrete lined pipes 
for the Nord Stream 2 project. Before the 
concrete lining, the pipes were handled by 
means of vacuum. To achieve this, Suxxesion 
equipped two container reach trucks with the 
company’s vacuum system to load and offload the 
train wagons.

For Cogema in Dunkirk (France) and Adani Port 
(India), Suxxesion supplied double pipe spreaders 
to equip container reach stackers. With simple 
modifications, the reach stacker was adopted to use the 
Suxxesion attachment suspended from the twist locks. 
After the brake bulk job was finished, the reach stacker could 
be used directly for container handling.

For the Polarled pipeline transporting gas from the Aasta 
Hansteen field, Suxxesion supplied vacuum handling equipment 
and a double pipe lifter to the Mo I Rana port (Norway) to load 
in coated pipes and load out concrete lined pipes. Suxxesion’s 
equipment enabled Allseas to set the offshore pipelaying record 
of more than 6 km/d of pipe. All the 33 500 pipes produced for 
this pipeline were handled by Suxxesion’s equipment at least 
twice.

Suxxesion also has a tool for easy conversion of a 
container terminal into a break bulk terminal. With minor 
changes to the container spreaders suspended from 
container bridge cranes, reach stackers, mobile harbour 
cranes or other loading means, Suxxesion can suspend 
the multi-tool. This is conducive for when pipeline 
projects need temporary pipe storage or when 
construction takes place close to the container 
terminal and material such as steel sheets or 
concrete elements arrive by sea. In such cases, 
it will not be necessary to arrange for a 
temporary brake bulk terminal, but the 
local container terminal can be converted 
very quickly and the investment will be 
limited to equipment only.

When the construction 
or pipeline project has been 
completed, the container 
terminal can be operated as 
a container terminal once 
the Suxxesion attachments 
have been removed. This 
will take only a limited 
time. 

Suxxesion 300V/600M EH multi-tool. 

Suxxesion 320 DVHKI multi-tool.

Heavy equipment review 46



Your job is too hard
to have a badly protected 

weld seam.

In pipeline construction, there can be no compromises: only DENSOLEN® protects like DENSOLEN®. 
Extremely resilient. Easy to process – using DENSOMAT® wrapping machines. The only corrosion  

 
weld seams. www.denso-group.com

DENSOLEN® Protection for Eternity

Visit us  
in Berlin
19.03. – 21.03.2019

Hotel Estrel, Stand 59



TERRAMAC,
USA

Getting the biggest bang for your buck is what we 
all strive for when purchasing a piece of heavy 
equipment. But how often do we actually achieve 
this? Ten years ago, the answer would likely have 

been ‘not often enough,’ but today the industry has crawler 
carrier manufacturers dedicated to increasing the versatility of 
their equipment so contractors have the ability to capitalise 
on a single equipment solution for a multitude of projects.

“There is no other machinery option as versatile as the 
tracked carrier. Our fleet of Terramacs carry everything, go 
anywhere and do anything we need them to,” expresses 
Garrett Young, US Trinity Energy Services.

Rubber tracked carriers have become a necessity on right-
of-ways for their innate ability to conquer off-road terrain 
with ease. Crawler carriers exert low ground pressure, allowing 
units to travel lightly across problematic ground conditions 
or challenging terrain, while minimising deep ruts and ground 
damage. Carrier manufacturers such as Terramac have also 
enhanced their chassis designs to simplify the mounting 
process and allow for a wider array of support equipment to 
be interchanged.

US Trinity Energy Services, an experienced pipeline 
construction company, routinely assigns crawler carriers 
equipped with pipeline attachments to their jobsites. “We 
mount all of our support equipment to Terramac carriers 
because of the versatility. Track mounted carriers allow us to 
gain greater access to remote areas of the pipeline with all the 
equipment, crew and materials we need to complete the job,” 
explains Young.

To maximise the return on their carrier equipment, 
US Trinity uses the standard dump and flatbed as well 

as customised units with 
cranes, vacuum excavators, 
personnel carriers, tac welders, 
water tanks, straw blowers and 
hydroseeding units. “We get the 
highest utilisation out of our tracked 
carriers when we pair them with an 
attachment, and there is an attachment 
available for every stage of the pipeline 
process,” explains Young. The simplicity 
behind interchanging support equipment 
allows crawler carriers to be used for dual 
purposes. “A single carrier can be used with a 
flatbed for laying mats on the right-of-way one 
day and can then be customised with a personnel 
carrier to haul an entire crew around the next,” adds 
Young.

For US Trinity Energy Services, the company’s largest 
return on investment comes from the track mounted 
straw blower. The unit operates 14 - 16 hrs/d to lay straw 
on the ROW, which keeps dust and debris from flying around 
and helps to stabilise the ground during the winter months. 
“The track mounted straw blower proved to be drastically 
more productive than alternative methods, including trailers 
that frequently get stuck or manpower that is slow and 
inefficient,” affirms Young. 

Many pipeline contractors are taking advantage of the 
versatility provided by crawler carriers to improve jobsite 
productivity. The ability to use one piece of equipment for 
multiple tasks has had a strong and powerful impact on 
the pipeline industry. 

The pipeline right-of-way is restored by a Terramac RT9 with hydroseeding unit.
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Tesmec trenchers are 
marking territory in 
Texas and Oklahoma, 
supporting the oil and 

gas pipeline industry. 
As technology advances, Tesmec 

has adapted with EVOlution placing 
machines in the pipeline territories, 

including powerful engines and advanced 
machine control. 

A prime example of the solution-
based success Tesmec provides is seen in 

a current project undertaken by a dedicated 
Tesmec customer. While they operate a Tesmec 

1475 Chainsaw for several job sites, they also utilise 
Tesmec 1275 and the versatile Tesmec 1075 in current 

operations in West Texas. Combined use of machines 
used in a slow speed, 1475EVO and 1075 provide 

solutions for the rock and dirt conditions, producing 
material that is easy to collect and re-allocate as fill dirt. 

The customer’s needs were clear when meeting with 
Tesmec. They needed a machine able to work in both hard 
rock and soft ground or West Texas desert type conditions, 
with a specific width cut up to 42 in. The project is a 
functional pipeline supporting the West Texas drive for 
further developed pipeline operations. 

Tesmec provided a solution for the customer with the 
1475EVO machine and a 1075 with bucket wheel. A major 

factor of this package is the 1475EVO slower speed and 
high torque chain, and the multiple attachment features 

of the 1075 from chainsaw to bucket wheel. 
The 1475EVO provides technology that 

incorporates a new hydraulic and new flywheel 
gearbox, allowing the user to 

gain full power of excavation 
while operating at a slower 

chain speed. The machine 
operates a CAT C18 

Tier 3 with 630 hp. 
With a trenching 

width at 42 in. and 
a maximum low 

range speed of 
0.81 mph, the 

1475EVO is 
efficiently 

working 
through 

variable ground conditions to meet the project targets, and 
it is operating at a weight of approximately 206 000 lbs and 
19.3 psi ground pressure. 

The 1075 provides efficiency as it flawlessly trenches 
with a traditional chainsaw attachment, allowing the 
customer to utilise the same tractor when transitioning to a 
bucket wheel.  

Project results include higher productivity, minimum 
teeth consumption and higher trenching efficiency. The job is 
completed faster and more economically (reduced fuel and 
teeth consumption per excavated ft3).     

The current project in West Texas requires 106 miles at 
7 ft deep, and is scheduled to be complete by 2Q19 – with a 
final distance of 189 miles. 

The 1075 has CAT C9 Tier 3 with 350 hp. Digging depth is 
7 ft, cutting a trench at 40 in. with 28 in. bucket, track length 
of 11 ft and pad width at 2 ft 8 in. Variable speeds allow 
operation between 0.1 - 2.5 mph.    

The customer chose Tesmec because of the value 
in quality and durability of the machines, as well as the 
customer service and parts support provided by Tesmec and 
the best practices that helped to achieve the best efficiency. 

“The growth of the industry is coming back and we 
are poised to be deeply involved. We would not have the 
ability to manage the scope of the projects we have without 
Tesmec and the various machines and options they offer. The 
1475EVO is well planned and a thought out EVOlution of the 
Tesmec product and brand.” 

“We chose Tesmec because of their commitment to 
staying ahead of the curve, understanding the industry and 
requirements, designing their machines to meet the needs 
of what we do daily. The engineering and durability is 
unmatched by competitors, for our needs.” 

TESMEC,
USA

Tesmec 1475EVO chainsaw featuring slow chain speed, for higher productivity in 

hard rock and less teeth consumption.
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VIETZ,
GERMANY

Erecting a pipeline is a job that demands lots of 
knowledge, personnel and machines. With such 
demanding work, technical challenges often arise 
that lead to the need for more significant types of 

equipment to be designed to perform specific tasks – many 
of which only occur when building a pipeline. Cold bending of 
pipes is one such task. 

VIETZ Pipeline Equipment has several decades of 
experience with bending machines. Currently, the company’s 
range of production includes machines for bending pipes with 
diameters between 2 - 64 in. The machines are long-living, 
reliable and comparatively light. They get the job done in 
nearly every continent and climate.

Recently, VIETZ had the opportunity to build a bending 
machine for pipes sizing 42 - 56 in., and it is currently used 
inside the European Community for the EUGAL pipeline. 
Adapting the machine to European exhaust standards gave 
VIETZ the opportunity to redesign the machine regarding 
hydraulic equipment and technical features. The resulting 
machine still uses the same reliable principles, but is improved 
in regards to user experience and performance.

As a power source for the machine, VIETZ chose a Volvo 
Penta diesel engine with exhaust after-treatment. This engine 
powers both of the hydraulic pumps – one of which is solely 
responsible for the cooling of the hydraulic liquid, allowing 
steady use even in the hottest of climates. For the working 
pump, VIETZ chose the newest generation of high power 
open circuit pumps equipped with power control. The power 
control feature allows usage of the engine’s power more 
efficiently than former pump generations, which results in 
an overall flowrate increase of 16%. More importantly, the 
flowrate of 400 l./min at 2200 rpm is stable up to a pressure 

of 250 bar, and is still 
340 l./min at the maximum 
pressure of 300 bar. Use of these 
pumps allows VIETZ to equip 
several sizes of bending machines 
with smaller engines than before, 
without losing performance.

As always with VIETZ’s bending 
machines, the hydraulic cylinders needed 
for bending follow a sequential valve 
control. Each cylinder group moves after 
the other with pre-set force and allows 
completely repeatable bending results. With a 
well-adjusted machine, even a machine operator 
with less experience is able to bend pipes, all while 
complying even with the strictest of demands.

VIETZ aims to deliver applicable machines. The 
pipe range of 42 - 56 in. is uncommon, but many projects 
are completed within this range, and the company does 
not think it is necessary to undertake such projects with 
two different machines. Bending sets are bolted into VIETZ 
machines, not welded to it, enabling an experienced crew 
to exchange bending sets to work different pipe sizes in 
approximately one hour. 

Top dies of VIETZ bending sets are made from steel 
casting, a material that has advantages when compared to 
welded steel components – with respect to behaviour under 
pressure. 

VIETZ also modified the hydraulic system, updated the 
working lights to LED-standard, and changed the location 
of the diesel tank and batteries to make them more user-
friendly. 

Pipe bending machine 42 - 56 in.
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WORLDWIDE MACHINERY,
USA

Underutilised 
equipment is one 
of the largest costs 
to owning pipeline 

machinery. With that expense in 
mind, smart contractors are integrating 

multi-purpose tractors into their fleet 
to maximise their utilisation and increase 

profits.
Worldwide Rental Services & Worldwide 

Machinery Pipeline Division manufacture 
its own line of multi-purpose tractor as part 

of the company’s SUPERIOR brand of pipeline 
equipment. The company offers numerous 

attachments and configuration options to give 
contractors power to change as needed. Additionally, 

by having a variety of productive purposes for one 
tractor, contractors can maximise the return on their 

equipment investment and keep their assets working. 
Because pipeline contractors have so many options for 

their multi-purpose tractors, they make the perfect multi-
tool on the right-of-way for things like: transporting matts, 
skids, sand, tools, welding, equipment maintenance, lifting, 
transporting personnel, sand blasting, and more. Simply attach 
the configuration needed and move from specific application 
to application with ease. 

With so many alternative uses of multi-purpose tractors, 
contractors have peace of mind knowing that that the units 

they purchase can fill a variety of applications for years 
to come. By utilising the same base tractor, pipeliners 

can quickly and cost-effectively grow their fleet by 
just adding additional attachments. Fleet managers 

also enjoy cost of ownership savings thanks to 
fewer machines needed in the 

fleet (because one tractor can 
have multiple purposes), 

less maintenance, and less 
depreciable assets on the 

balance sheet. As a result, 
multi-purpose tractors are 

becoming the ‘Swiss army 
knife’ of the ROW.

Worldwide 
can offer the 

following multi-
purpose tractor 

configurations 
available with 

steel tracks 
or rubber 

tracks:

 ) Standard multi-purpose.

 ) Dump bed.

 ) Welding tractor bed.

 ) 5th wheel attachment.

 ) Personnel carrier.

 ) Bumper pull configurations.

 ) Sand blasting decks.

 ) Fuel/lube decks.

 ) Crane options.

 ) Pipe carriers.

In addition to numerous attachments’ configuration 
options, contractors also have the ability to customise their 
individual multi-purpose tractor. With carrying capacity up to 
22 000 lb, 5.6 mph maximum travel speed, 225 hp, the ability 
to select single seat or dual seat cabs, an undercarriage that 
can be changed from rubber pads to steel grousers, and a 
rotating cab that pivots over the centre bearing; each machine 
can be tailored to meet the unique needs of the individual 
contractor.

Along with multi-purpose tractors and attachment 
options, WRS & WMPD offer a full line of SUPERIOR pipeline 
specialty equipment and large quantities of late model 
Caterpillar, Komatsu and John Deere equipment including 
dozers, excavators, motor graders, as well as fuel/lube trucks, 
water trucks, ditch pumps and other specialty pipeline 
equipment perfect for pipeline construction. 

SRT-155 shown with rubber undercarriage and flatbed configuration.
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Ensuring 
watershed integrity

Stephen Rothwell, Xylem, Canada, 
explores methods of maintaining a 

high level of safety and environmental 
responsibility by carrying out regular 

pipeline inspection.

The global network of oil and gas pipelines is expansive 
and growing, with millions of miles of pipeline around 
the world transporting critical hydrocarbons necessary 
in fuelling global economies and communities. 

Pipelines are a disproportionately safe method of transporting 
energy when compared to methods such as rail. According 

Figure 1. Operators regularly monitor pipelines under 
flowing water and the surrounding environment for harmful 
geotechnical activity, pipeline exposures and erosion of cover 
that could exceed pipeline code requirements.
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to a study by the Fraser Institute, using data from 2004 to 
2015, pipelines were 2.5 times less likely than rail to result in 
a release of product when transporting a million barrels of 
oil. A statistic released by Natural Resources Canada in 2014 
further reinforces the relative safety of pipelines by showing 
that 99.999% of crude oil and petroleum products were 
safely transported to their destination from 2011 to 2013. Not 
only are pipelines a safer method of transportation than rail, 
tankers or trucks, they are also the most environmentally 
friendly method of transporting hydrocarbons. Studies show 
that pipelines create 61 - 77% fewer greenhouse gas emissions 
when transporting large capacities of crude oil over long 
distances. 

While pipelines are the safest and most environmentally 
efficient method of energy transportation, it is important to 
consider their risks, considering that a large percentage of 
pipelines are constructed near watersheds such as streams, 
creeks, rivers and lakes, which ultimately feed our source 
water resources. Owing to the expanse of the pipeline 

network, the connection between water resources and 
energy is unavoidable, and poses a risk not only to pipeline 
owners themselves, but to landowners and members of the 
communities surrounding pipelines.

While energy resources allow communities to operate, 
access to clean water and wastewater removal are imperative 
to public health. Source water resources are used to draw 
fresh water for treatment and use, so any threat to the 
safety of source water poses a major public health concern. 
Understanding the heightened importance of pipeline integrity 
in these sensitive areas, pipeline operators typically try to 
exceed the already increased regulations set forth for pipeline 
water crossings. As seen in recent high-profile incidents, a 
single spill into a water source can shut off access to water for 
hundreds of thousands of municipal customers and can take 
weeks or longer to clean up. It takes as little as 5 l. of oil to 
contaminate as many as 3.8 million l. of water, so preventing 
these incidents is crucial.

As public and political awareness increases regarding 
the risk of source water contamination from a pipeline spill, 
operators are spending more each year on research and 
development, innovation and new solutions to make pipelines 
safer. The industry is simultaneously responding with new 
innovative solutions that offer operators more information and 
data to make integrity decisions at pipeline water crossings. 
Ultimately, these new solutions are aimed at protecting public 
health by preventing environmental incidents that can affect 
everyone. 

Innovation and entry to new markets
Xylem, a leading water technology company, is advancing its 
mission to meet the world’s water, wastewater and energy 
needs by protecting critical watersheds in contact with energy 
pipelines. After acquiring Calgary-based Pure Technologies 
in January 2018, Xylem entered the energy pipeline integrity 
space through Pure’s oil and gas subsidiary, PureHM. While 
PureHM provides integrity services for regulated inspections 
on all energy pipelines, its watershed integrity solutions are 
beginning to rapidly evolve with access to new technology 
and resources at Xylem. This evolution is providing pipeline 
owners with new options to protect critical pipelines but 
is also helping advance Xylem’s mission to ‘Solve Water’ by 
extending the company’s offerings to solve key challenges in 
the first part of the water cycle – source water protection. 

Ensuring watershed integrity through 
technology
Each pipeline water crossing is different. Some watersheds 
are as small as an area of land that is covered in water during 
spring run-off but are dry most of the year. While these areas 
may seem to be of lower priority, the water that collects is 
ultimately connected to the water cycle, meaning a spill could 
affect other water sources, so assessment is still important. 
Other areas are obvious and very significant, such as lake or 
river crossings. Pipelines that run beneath these areas have a 
high threat radius, as any release will be exacerbated by the 
flow of water. These pipelines are some of the most regularly 
maintained assets that companies operate, so inspections and 

Figure 2. Highly sensitive inline inspection tools with the 
ability to detect pinhole leaks are used on critical pipelines to 
confirm product containment.

Figure 3. Xylem’s autonomous surface vehicle provides 
operators with a highly accurate assessment of underwater 
pipeline conditions and eliminates the safety risks associated 
with manned vessels at water crossings.
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monitoring are carried out routinely to evaluate threats to the 
pipeline. 

PureHM’s mandate is to give pipeline operators the 
confidence that they are delivering energy in the safest and 
most reliable way possible. Using a complement of best-in-
class technologies, PureHM is providing actionable data to 
make decisions that make pipelines safer to operate. Joining 
forces with Xylem has provided PureHM with access to new 
technology and water-related expertise. Collaboration across 
Xylem’s different brands has resulted in an evolved portfolio 
of integrity resources aimed to further help pipeline operators 
protect water resources.

Evaluating threats to the pipeline 
Pipeline operators are focused on regularly monitoring and 
mitigating threats to preserve the integrity of their pipelines. 
Regardless of how well a pipeline was constructed, threats 
such as corrosion and cracking can occur over the lifetime of a 
pipeline. These threats exist across the length of any pipeline 
and are a higher priority when in contact with water sources. 
Understanding the risk that these factors pose to the integrity 
of their pipelines and subsequently the watershed, operators 
take several measures to mitigate and prevent pipeline 
corrosion.

Two common methods of pipeline integrity begin right 
at construction of the line. An outer layer of coating is 
applied to new pipelines, which acts as a barrier between 
the steel and the groundwater outside the pipeline. Cathodic 
protection systems are also installed during construction and 
redirect corrosion from the pipeline to a sacrificial anode 
bed. 

Operators use both methods to prevent and slow the 
effects of corrosion. To ensure that coating and cathodic 
protection systems are protecting the asset, Xylem works 
closely with pipeline operators across North America 
to regularly complete coating inspections and cathodic 
protection performance surveys. These inspections are 
important in identifying areas where holes in the coating 
exist and to ensure that any exposed steel is protected by the 
cathodic protection. 

While these preventative measures help to mitigate the 
impact of corrosion, they do not eliminate the threat entirely, 
meaning operators must take further action to monitor the 
integrity of their pipelines. 

Internal threats 
Inline inspection tools are regularly used on pipelines to 
identify cracks, dents and areas of corrosion. These tools can 
provide highly accurate data regarding the internal conditions 
of the pipe and help operators to locate specific sections of 
the pipeline that may require repair or replacement. 

Despite these measures taken to protect the integrity 
of pipelines, leaks do occur. To quickly locate and contain 
a leak, operators employ different systems to identify and 
correct potential leaks as quickly as possible. The most 
common method of leak detection is computational pipeline 
monitoring (CPM), which works by measuring product as it 
enters and exits certain points in a pipeline and will alert the 

operator in the case of a major discrepancy. CPM systems 
are effective in identifying sudden major losses of product 
but are not sensitive enough to detect small leaks under a 
certain threshold. Owing to the threshold of CPM systems, 
an increasing number of operators have begun to employ 
complementary inline leak detection tools, some of which 
have the capability to detect even pinhole-sized leaks within a 
pipeline. This increased sensitivity becomes especially valuable 
for pipelines operating through water crossings, given the high 
potential of water contamination caused by any leak. Using 
its SmartBall tool, Xylem works with several large pipeline 
operators to regularly survey their most critical pipelines for 
pinhole leaks that would be missed by CPM. 

External threats
Several external factors exist that are not directly related to 
the pipeline but pose significant risk to its integrity. A large 
majority of these external risks result from geohazards, which 
includes slope movement significant enough to damage 
a pipeline, as well as weather and water-related incidents 
impacting a pipeline. While a weather or water-related 
incident, such as a flood, may not have a direct impact on 
pipeline integrity, it may result in the occurrence of scour, 
erosion and debris – any of which may damage a pipeline 
operating through a water crossing. 

Given the volatile and unpredictable nature of these 
external factors, Xylem provides pipeline operators with a 
range of programmes to monitor the conditions surrounding 
their pipelines and the risks posed by these external threats. 

Depth of cover (DOC) inspection programmes are 
commonly implemented by operators to measure the DOC 
over the entire length of the pipeline, which includes river 
scour monitoring to understand changes in the depth of 
cover at water crossings. Often tying into these programmes 
are geotechnical evaluations, which use methods such as 
bathymetry to evaluate the condition of land surrounding a 
pipeline underwater. LiDAR surveys and GPS to produce digital 
elevation models are used for the same conditions above 
ground. These evaluations are commonly used to identify 
pipeline risk areas where issues such as erosion or bedding 
have occurred. 

All geotechnical survey methods can be completed in 
conjunction with large standoff magnetometry – an emerging 
technology that measures the magnetic field surrounding a 
pipeline to identify areas of localised stress, which can lead to 
loss of product if undetected.

Conclusion
Pipeline operators run any combination of the 
above-mentioned evaluation methods on a relatively frequent 
basis to confirm the integrity of their pipelines in high risk 
areas such as water crossings. While this is necessary to ensure 
the safety of the pipeline, it does pose additional safety 
risks to those carrying out the surveys and evaluations. To 
help mitigate the risk to these individuals and provide more 
accurate data, Xylem and PureHM are developing autonomous 
vehicles and drones that can be deployed to assess 
underwater pipeline conditions. 
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P ipeline pigging is an operation commonly used to 
maintain a pipeline’s integrity and to ensure the 
longevity of a significant capital investment. The 
regularity of pigging depends greatly upon a number 

of complex factors that can change over the lifetime of the 
pipeline. 

Initial conceptual points for consideration with regard 
to crude oil pipelines can include the chemistry of the 

field, flowrate, wax pore point and the temperature of 
the oil being transported. The main purpose of pigging 
activity in crude oil pipelines is to minimise the build-up 
of paraffin wax and scale on the pipe wall. However, it 
is always important to gather as much operational data 
before embarking upon any pigging programme. Similarly, 
correctly designed pigging programmes can also assist in 
the removal of scale, liquids and black powder deposit from 
gas pipelines, helping to optimise flowrates and maximise 
throughput, whilst at the same time minimise deposition.

In an ongoing maintenance scenario, the role of the 
cleaning tool is to keep the inside of the pipeline debris-free, 
remove deposits and to monitor the condition of the line 
(using indicators such as speed of pigging and throughput). 

Cleaning tool Cleaning tool 
considerationsconsiderations
Simon Bell, iNPIPE PRODUCTSTM, UK, 
outlines the key roles of cleaning pig 
tools and the complexities that can 
affect proper pipeline cleaning. 
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Regular pipeline pigging programmes are recommended to 
ensure that the pipeline flow remains efficient. If debris 
build-up is removed and problems are identified and 
rectified, then the quality of the product is improved and 
throughput will increase. Ongoing productive maintenance 
should not be seen as an operational cost but an investment 
in the health and longevity of the pipeline network. A clean 
and healthy pipeline is very similar to a clean and healthy 
body. Hospitals are full of patients suffering from circulatory 
ailments that are often the result of years of neglect and 
abuse; pipelines need similar attention and care to help 
to ensure their health and performance. Clean pipelines 
lead to higher production of a better product, together 
with reduced maintenance and potential failure – which 
ultimately generates higher long-term profitability. 

Typical cleaning pig considerations
Cleaning tools commonly referred to as pigs or scrapers, 
need to be designed to ensure that they perform the 
cleaning requirement for the particular pipeline. Almost 

every pipeline is different and every feature of the 
pipeline should be considered. Typical considerations that 
influence cleaning tool design are: changes of internal 
diameters, bend radius, tees, internal diameters of valves, 
type of valves and wye sections, to name but a few. 
Further cleaning tool complications with regard to tees, 
for example, include type and size of tee offtake, barred 
tees or flow tees. These complications are often further 
compounded by their close proximity to each other. 

Maximum and minimum flowrates should also be taken 
into consideration: too low and the pig could stall at bends 
or tee offtakes; too high and the polyurethane components 
will suffer considerable wear. 

Pipeline features can often work against each other, 
such as in the case of pipeline short bend radius in 
association with wye sections. The short bend radius 
requires a short body length on the tool, whereas the wye 
section requires a longer seal length to prevent stalling in 
the wye. In this instance, articulated cleaning tools provide 
a potential solution for the mandrel bodied tool design or 
extended length dual density foam pig designs. Both can 
be manufactured to overcome these design features and 
requirements.

Valves can be complications and often require careful 
consideration in terms of cleaning tool design: potential 
complications include reduced bore or check-valve features, 
which require modifications to tool design concepts. 

In addition to physical pipeline features and fittings, 
pipeline size and length is also critical to the design factor. 
Smaller diameter pipelines with short bend radius are often 
more difficult to accommodate, particularly with regard 
to tracking and cleaning. It is common to expect higher 
wear of polyurethane components due to the increased 
frictional resistance generated in the smaller diameter 
pipelines. 

Obviously, the product being transported has an impact 
upon the longevity of the polyurethane component seals 
and guides. In liquid lines, the medium acts as lubrication, 
whereas in a gas line there is little or no lubrication. 

Figure 1. Disc pig hung up in a barred tee caused by bypass 
around the sealing packages. Incorrect sealing length. 

Figure 2. Note the cuts to the sealing cups and support discs 
caused by the barred tee offtake.

Figure 3. Articulated multi-diameter mandrel bodied pig 
design.
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Friction therefore is an important design consideration in 
gas lines but is not such an issue in pipelines transporting 
liquids. Similarly, liquids can assist in dissipating or cooling 
the discs in contact with the pipe wall and prevent 
destructive heat build-up in the discs themselves.

Brushes and their uses
The design of larger diameter pipeline cleaning tools, 
particularly on longer pipelines, requires more attention 
to weight rather than increased frictional resistance – 
due to the proportional resistance on the smaller sizes. 
Conceptual designs to reduce weight include the use of 
aluminium cleaning tool bodies together with the use of 
wheeled assemblies, or radial pencil brush assemblies to 
assist in the support of larger cleaning tools. There have 
been significant advances in modern brush design, together 
with the use of memory wire technology. Brushes that 
have been manufactured using memory wire have proved 
a significant improvement in cleaning performance over 
conventional designs. Their design ensures uniform scraping 
performance as they do not deform into a ‘set’ and then 
lose their abrasive performance. Their ‘memory’ ensures 
that they spring back and provide uniform and continuous 
scraping along the full length of the pipeline section. 

Memory wire brushes have a number of benefits and 
potential applications, including potential microbiological 
sulfate reducing bacteria (SRB) cleaning. The abrasive 
bristles can be used to disrupt the SRB colony, which 
is normally protected by a self-created coating. Once 
the colony members are released by the scouring action 
into the product flow they can be chemically put into 
‘slumber mode’, using a biocide gel transported between 
two cleaning tools. In order to remain effective and avoid 
resistance, the biocide would need to be alternated 
appropriately from time 
to time. 

The removal of 
black powder from gas 
transportation lines 
has also proved to be 
a good application 
for memory wire 
brushes when used 
in conjunction with 
a cleaning tool fitted 
with an annular jetting 
head, which consists 
of a series of small 
pluggable holes. This 
design ensures that an 
accurate percentage of 
effective bypass can be 
achieved through 360˚ 
to suspend the debris 
in front of the tool and 
prevent a ‘bulldozer’ 
type of action. This 
method ensures that 

as the differential pressure across the cleaning tool is 
increased, the greater the scouring turbulence achieved. 
This principle has also worked well with low flowrate, 
removing significant amounts of black powder and also 
welding rods remaining in the line from the construction 
phase.

Traditional pigging to remove and control condensate 
from gas lines involves the use of solid and inflatable 
polyurethane spheres – typically in sizes from 2 - 56 in. 
– with automatic handling and launching becoming more 
popular in order to reduce operational pigging costs. 
Multiple sphere handling and launching systems need 
careful consideration and design, particularly with regard to 
larger spheres, which can be particularly heavy and difficult 
to handle during loading and unloading without correctly 
designed handling equipment. 

Figure 5. iNPIPE PRODUCTS™ 28 in. black powder cleaning pigs complete with memory wire brush 
assemblies. Lightweight, high-tensile aluminium bodied scrapers designed for 242 km gas pipeline 
with black powder debris.

Figure 4. An example of internal friction heat damage.
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Trevor Pugh, UTEC’s Global 
Technical Authority, based in 
the UK, outlines the benefits of 
utilising low-logistics autonomous 
underwater vehicles in pipeline 
inspection compared with 
conventional methods.

Low-logistics autonomous underwater vehicles 
(LLAUVs) are AUVs that provide alternatives 
for pipeline inspection to other AUV, remotely 
operated vehicle (ROV) or towed sensor 

methodologies. Since 2011, UTEC, part of the Acteon group, 
has owned and operated a fleet of seven Gavia LLAUVs 
manufactured by Teledyne. They have been used for 
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pipeline inspection work scopes in the UK, the Netherlands, 
Nigeria, Angola, the Gulf of Mexico, the Caspian Sea and off 
the north coast of Australia. 

The difference between UTEC’s LLAUVs and other AUVs 
is the ability to launch and recover the vehicles without a 
dedicated launch and recovery system (LARS). Larger AUVs 
such as Kongsberg’s HUGIN need a stern-mounted ramp 

system not dissimilar in size and complexity to the LARS 
necessary for an inspection-class ROV. LLAUVs – which are 
typically 2 - 4 m long, 200 - 400 mm in diameter and weigh a 
few hundred kilograms – can be put into the water with little 
more than a ship’s store crane. It is even possible for operators 
to walk these AUVs down a harbour slipway to put them in the 
water for a support boat to tow out to the worksite. The lack 
of a LARS also means that they can be operated from clients’ 
construction vessels, without using deck space or taking time 
at mobilisation for welding and load testing. 

The low-logistics attributes of UTEC’s LLAUVs extend 
to their modular nature. Sensors, controllers, battery 
packs, nose cones and propulsion units come in individual 
modules, 300 - 400 mm long, that enable freighting in easily 
transportable cases – though good planning is required to deal 
with the transport restrictions on the lithium battery packs 
that power the vehicles.

The modularity of the LLAUVs also enables easy 
integration of positioning systems and data acquisition sensors. 
This contrasts with the risk of delays in mobilising towing 
winches, overside pole-mounted transducers and masthead 
antennae to a vessel of opportunity in a region without readily 

mobilised survey vessels. 
Pipeline inspection is basically 

recording data from various sensors as 
they travel along a pipeline. The core 
sensors for the UTEC Gavia LLAUVs are 
the GeoSwath multi-beam echosounder 
and the Datasonics side scan sonar. For 
pipeline inspection, these sensors pass 
along each side of the pipe at typically 
3.5 knots. If features are observed or 
known that require more detailed 
inspection, the LLAUV can be programmed 
(referred to as mission planning) to pass 
directly over the pipeline. This brings 
the built-in still camera within range 
and/or, if visibility is poor, the high-
resolution Teledyne BlueView imaging 
sonar. However, the LLAUV does not 
have the hover capability and close 
video inspection that is available from 
ROV systems and commonly required by 
clients’ standard specifications. Pipeline 
operators are increasingly challenging such 
specifications as they seek fit-for-purpose 
inspections rather than outdated and 
‘gold-plated’ specifications.

Other sensor modules, such as a sub-
bottom profiler, can be easily added to 
the LLAUV configuration for measuring 
pipeline burial depth. Another module, 
known as a scientific module, can be used 
to provide an interface to the vehicle 
power, command and data logging for 
externally mounted sensors such as video 
cameras, laser profilers and field gradient 
cathodic potential instruments. 

Figure 1. Gavia rigged for towing to site.

Figure 2. Gavia camera images of pipeline.

Figure 3. Gavia images of mattressed pipeline crossing.
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When the sensor payload both physically and 
electronically increases the power consumption, an additional 
battery pack can be added. The development and use of 
additional capabilities must be assessed against increasing the 
complexity of vehicle operations, such that the commercial 
and operational advantages of being low logistics start to 
be eroded by, for example, the vehicle becoming larger and 
constraining launch and recovery methods.

Although the small size of the Gavia LLAUV makes for 
easier mobilisation, launch and recovery, it is at the expense of 
mission duration – owing to limitations on the size and capacity 
of the battery modules. The standard mission duration is 5 hrs; 
enhanced battery modules can increase this to 9 hrs. In contrast, 
a HUGIN AUV can have a 50 hr mission. Clearly, an LLAUV is 
not well suited to inspecting a long, deepwater, export pipeline, 
but it could be a better solution for a short-notice mobilisation 
to inspect a section of pipeline suspected, for example, to 
have been snagged by an anchor, to define the level of further 
inspection or remedial work by an ROV or divers. 

A typical Gavia LLAUV pipeline inspection is a series of 
missions programmed into the vehicle. Missions can have 
varying degrees of autonomy and surface vessel support. A key 
factor to consider in mission planning, besides battery life, is 
the drift in the inertial navigation system (INS) of 0.1% of the 
distance travelled. This is predictable, so the frequency of drift 
correction is evaluated against the positioning requirements 
for the work scope. The drift can be corrected by programming 

the vehicle to surface and referencing its INS against a global 
navigation satellite system position, or by subsea updates to 
the vehicle’s INS with a position from an acoustic underwater 
positioning system operating from the support vessel. Surfacing 
can be time-consuming and poses the risk of colliding with 
surface vessels; subsea updates require an acoustic positioning 
system on the support vessel and the vessel to follow the 
vehicle. A third method of keeping an AUV within sensor range 
of the pipeline is by auto-tracking, in which the AUV detects the 
pipeline within the data and adjusts the route. This requires the 
degree of burial of the pipeline to be known and programmed 
into the auto-tracking. 

An assessment of the scope of work and the LLAUV’s 
capabilities can give an inspection spread that is more cost-
effective than using an ROV or a larger AUV spread. This is 
mainly because the work can be performed from a smaller 
vessel than necessary for these vehicles. The cost advantage can 
increase further by taking advantage of LLAUVs as a ‘multiplier’. 
UTEC, with its seven Gavia LLAUVs, can supply multiple vehicles 
for any AUV project. As a minimum, two vehicles alternate 
between acquisition and maintenance, however, when the 
work scope warrants, there could be two AUVs in the water 
undertaking simultaneous inspection of both sides of a pipeline, 
for example. Although it is theoretically possible to have more 
Gavia LLAUVs in the water, there are seldom work scopes that 
would justify such operations. 

The scope and capabilities can also combine to enable 
the work to be in parallel to the normal work of a vessel. 
This can mean performing an LLAUV inspection from a crew 
transfer vessel and the vehicle launches and recoveries in 
between crew transfer operations. Similarly, Gavia vehicles 
and operating personnel could be on a supply vessel on 
a scheduled run to an offshore installation and used to 
perform a short work scope with minimal impact on the 
vessel’s schedule. The absence of a dedicated LARS and the 
portability of the vehicles enables infield transfer of the 
spread between vessels, thus further facilitating parallel 
operations.

Another example of parallel operations is a Gavia LLAUV 
survey as an as-laid pipeline survey from a construction 
support vessel while the vessel and its ROVs undertake 
pipeline flooding and testing operations at one end of the 
pipeline. Parallel operations are not cost-effective if the AUV 
is only in use for a few hours a day over a long period, but 
are good solutions when the work scope is short or at short 
notice.

One blocker to such parallel operations is that the vessel 
charter is often structured specifically for the work scope, 
for example, personnel transfer or platform supply. Vessel 
insurance and certification rule out using the vessel for survey 
operations or carrying supernumerary personnel such as AUV 
operators. However, as operators seek efficiencies there is 
increasing co-operation between budget holders, which starts 
to remove such blockers. 

In conclusion, LLAUVs have undertaken pipeline 
inspections for several years as well as route and area surveys. 
The growing demand to challenge the status quo is increasing 
the opportunities for this class of vehicle. 

Figure 4. Gavia modules.

Figure 5. GeoSwath backscatter image of disturbed crossing.
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Off-the-shelf Off-the-shelf 
flexibilityflexibility

Eduard van Loenen, Yokogawa, the 
Netherlands, explains the use of 
specialised software modules for 
optimising pipeline management. 

Globally, pipelines are used to efficiently and safely 
gather, feed, transport and distribute hydrocarbon 
liquids and gases across long distances. In 
particular, they are essential in moving crude oil 

and natural gas resources from production sites to processing 
facilities, and white products to distributed storage hubs/
terminals. Crude oil, refined products (gasoline, diesel, 
kerosene, jet fuel and heating oil) and natural gas are 
commodity products traded on international markets. The 
cost-effective transportation and storage of hydrocarbon 
liquids and gases are thus major economic issues for 
producers and customers. 

As illustrated in Figure 1, an enterprise pipeline 
management solution (EPMS) uses many software modules 
to manage a pipeline (grid). These systems involve different 
processing operations and applications to ship various 
product types to different customers and delivery centres. 
A pipeline is designed to transport gases or liquids from 
receipt stations to delivery stations according to the 
assigned nominations or scheduled batches, with minimum 
operational costs and within acceptable risk. In addition, 
pipeline operations must comply with rules and standards 
from regulatory and government authorities. These 
regulations are focused on employee and public safety, and 
on protecting the environment. 
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Each pipeline has one or more main elements: 
compressor stations (for gas); pump stations (for liquids); 
metering stations; receipt and delivery stations; and 
intermediate storage facilities. The EPMS controls the 
transportation and storage of the gas or liquids through 
supervised pipelines.

This article will discuss current liquid and gas pipeline 
management applications, as well as the challenges in using a 
customised approach vs opportunities for applying an EPMS 
specifically designed for pipeline management.

Liquid pipeline applications
Figure 2 illustrates the key EPMS functions for a liquid 
pipeline, which are described subsequently. Although most 
liquid pipelines will need each of these functions, some will 
not.

Metering
Billing is based on the actual amount of liquids delivered, so 
accurate measurement is critical for correct invoicing. Liquid 
metering handles the compensated liquid measurements, 

using flow correction as required, in accordance with 
applicable API Manual of Petroleum Measurement Standards. 
Depending on the measurement methodology and the 
intelligence level of intermediate devices – including flow 
computers, remote terminal units (RTUs) and instruments – 
liquid metering will correctly process the available inputs 
and calculate the gross observed volume and gross standard 
volume.

Pump (power) management
Each pump station along the pipeline can be optimised 
with power management rules. This function provides 
insight and control for optimised power consumption under 
various operational conditions based on the pump vendor’s 
performance tables. 

Hydraulic profile
Monitoring the hydraulic profile of pipeline segments 
ensures the system is functioning within the maximum 
allowable operating pressure boundaries. An alarm is 
triggered when the monitored pressure approaches the 

pipeline’s safety limits.

Inventory management
Calculates the total inventory for the 
pipeline grid and intermediate storage tank 
depots.

Tank inventory management
Product(s) aggregations are calculated to 
provide an accurate accounting/inventory 
of products in total storage or by tank.

Manifolds and flow path 
management
This function is used for batch operated 
multi-product pipelines and supports 
station manifolds. It can handle multiple 
pipelines’ intakes, multiple tanks at 
one location, and multiple pipelines’ 
outtakes. Each batch has a primary and sub 
destination. The primary destination is used 
to transport the product(s) to the correct 
tank farm station, and the sub destination 
identifies the tank within the station. 

Ticket scheduling
Tickets are created for the delivered 
batches. They include the product type, 
actual amount delivered, transportation 
origination, destination point, batch owner, 
etc.

Batch tracking, scraper/anomaly 
tracking
Batch management allows the tracking 
of multiple liquid products to several 
customers in a single pipeline. 

Figure 1. Enterprise pipeline management solutions efficiently manage the 
transport and storage of liquid and gas hydrocarbon-based products.

Figure 2. Liquids management includes overseeing the flow of multiple products 
for transport and delivery along a pipeline.

68  World Pipelines  /  MARCH 2019



 

HT 365 is a preservation, single component, anti-corrosive coating; a water 

displacing agent; a lubricant; and a penetrating fluid. It leaves an imperceptible 

thin-film coating that offers excellent salt contaminant and humidity protection.

Up to One Year of Full Surface Protection

MAKE TIME
STAND STILL

Protection for these typical applications and more:

Unpainted metal surfaces

Equipment in storage

Machined parts

Marine exposed components

 Moving parts that cannot be protected 

with a paint, polymer, or epoxy coating 

e 

n.

ctcteeddd 

ata ininnngggg
2018
BEST

SELLER
Contact your HoldTight® representative or visit Holdtight.com for more information. 

The World Leader in Flash Rust Prevention

DeFelsko Corporation  Ogdensburg, New York USA
Tel: +1-315-393-4450  Email: techsale@defelsko.com

+1-315-393-4450
www.defelsko.com

Unrivaled probe interchangeability

Award Winning Compatibility! 
The PosiTector gage body accepts ALL coating thickness (6000/200),
surface profile (SPG/RTR), environmental (DPM), , salt contamination
(SST), ultrasonic wall thickness (UTG) and hardness (SHD/BHI) probes.

PosiTector ® Inspection

 Coating Thickness

 Environmental Conditions

 Ultrasonic Wall Thickness

 Surface Profile

 Salt Contamination

 Hardness



Drag reducing agent management (DRAM) 
DRAM optimises fluency, thus reducing the energy and/
or increasing the capacity required to pump oil products 
through the pipeline. The additions are specific per product 
transported and the pipeline. 

Leak detection
This is usually based on the compensated volume balancing 
methodology and identifies leaks on a pipeline per segment 
basis. Alternatively, leak detection methodologies external to 
the EPMS can be applied, with results sent to the EPMS.

Gas pipeline applications
Figure 3 illustrates the key EPMS functions for a gas pipeline, 
which are described next. Some gas pipelines will need each 
of these functions, while others will not.

Flow metering
The measurement methodology and field intermediate 
devices (flow computers, RTUs and instruments) monitor 
and report available inputs and pipeline conditions. For gas 
applications, the processing parameters are normalised flow, 
volume and energy values.

Gas storage inventory
Calculates the total inventory for the entire pipeline and 
intermediate (underground) storage facilities.

Compressor (power) management
This function helps lower energy consumption by providing 
efficiency insights under various operating conditions using 
vendor performance tables. Each compressor/pump station 
along the pipeline can be optimised with power management 
rules.

Electronic flow measurement logs
Flow computers, or software within the EPMS, are used to 
accurately calculate flow with the correct gas composition. 
The EPMS software schedules the uploading of measurement 
data from flow computers, or from RTUs connected to flow 
computers.

Gas nominations management
Nominations are the received and delivered volumes at the 
receipt and delivery station along the pipeline throughout 
the day or hour. The received and delivered volumes are 

continuously compared in real-time with 
the nominated volumes for each station to 
timely identify any projected nomination 
imbalances.

Device scheduler
The EPMS ensures each flow calculation 
is carried out with the correct gas 
composition, and also arranges the 
functionality to have the electronic flow 
measurement log data available. The 
device scheduler manages the exchange 

of gas composition and American Gas Association (AGA) 
parameters with flow computers on a pre-determined basis. 
In addition, schedules can be defined per flow computer.

Pipeline inventory
Changes in line pack can result in drafting, packing or stable 
statuses per segment and pipeline. Line pack is calculated per 
segment by actual pressure and temperature, as well as over 
the total pipeline with volume corrections in accordance 
with AGA.

Hydraulics profiles
Embedded alarms detect unsafe operation and violations 
with respect to the maximum allowable operating pressure 
per station and pipeline segment.

Gas composition management
Provides flexible sourcing of gas composition data from local 
area gas chromatographs.

Challenges with a customised approach
Successful pipeline management involves effective 
organisation of numerous items of information defining 
qualities and quantities of the products to be shipped, along 
with billing information. Often, pipeline companies have 
their own individual procedures and reporting practices. Off-
the-shelf EPMS packages are available, but another option is 
to develop a solution in-house, often referred to as custom 
or bespoke systems. 

This usually requires modifying and adding to a general-
purpose supervisory and control data acquisition (SCADA) 
software platform, and custom coding will be required to 
implement many of the required functions. This approach 
has the benefit of using a SCADA platform which may be 
familiar from use in other areas of the company, but it has 
disadvantages including:

 ) Time and labour intensive. Custom coding of software 
generally relies on one or two software programmers, 
either in-house personnel or third party providers. As 
illustrated in Figures 2 and 3, EPMS modules perform 
ticketing, metering, billing, inventory and other actions – 
which must be custom programmed when using standard 
SCADA software platforms. Companies can be exposed to 
potential errors and warranty issues with the customised 
software. In addition, the customisation will incur 
additional costs and development time. 

Figure 3. Gas management focuses on gas composition and energy values to 
determine nominations and receipts.
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 ) Difficulty in finding support with changing environments. 
A customised approach results in a unique product. 
Any changes to operations, reporting or regulations will 
require additional coding, whereas an EPMS will cover 
these issues under standard product warranties and 
updates.

 ) Legacy and security issues. Cybersecurity is another 
issue that pipeline operators are addressing to protect 
their assets. Customised systems will require extra 
time and manpower to incorporate changes because of 
new software and hardware technologies. Tailor-made 
architectures are vulnerable to security breaches if not 
compatible with advanced technologies and tools.

 ) Technology lock in. The rates of change and 
advancement in software, smart field devices and 
process equipment are ever increasing. 
With custom-coded modules, it will 
be difficult, if not impossible, to 
move archived information to a new 
management system.

 ) Short lifecycle. The IIoT and smart 
field devices are rapidly changing the 
frequency and amount of field data that 
can be collected, analysed and stored. 
As digital technologies are increasingly 
adopted, support of older systems will 
be discontinued. Customised systems 
are vulnerable to becoming inefficient, 
obsolete and outdated because of 
the lack of their compatibility with 
upgraded system modules and software.

Applying a system specifically 
designed for pipeline applications 
As illustrated in Figure 4, application 
portability is possible by using a 
standardised EPMS platform, ideally one 
which integrates closely with existing 
SCADA systems. Using an EPMS focused on 
pipeline applications can provide benefits 
including:

 ) Seamless integration and compatibility 
with SCADA systems. Having built-in 
integration and compatibility functions 
with SCADA applications from 
multiple vendors facilitates updates 
and migrations to new versions. Less 
time is required to move historical and 
other data to the new modules and 
applications, saving manpower, time and 
cost. 

 ) Bolt-on applications need less 
installation and training time. Because 
the EPMS system is compatible with the 
existing SCADA system, the staff needs 
less time to become fully proficient 
with new/upgraded graphics and 
modules.

 ) Support in the merging of operational technology (OT) 
and IIoT. As illustrated in Figure 5, new developments in 
hardware and software are blurring the lines between IT 
and OT. Open SCADA platforms are the base to merge 
IIoT and OT. More information can be collected and 
available to decision makers. 

 ) Future-proof technology through modular and 
standardisation format. Pipeline networks are large 
applications. Using a standardised EPMS provides 
insurance for future upgrades of management modules, 
and increases safety and reliability. 

 ) Better lifecycle planning. New technologies assist in 
the lifecycle planning of EPMS and SCADA systems. As 
pipelines are complex networks, companies need reliable 



information and systems to ensure safe and flexible 
operation for present and growth options.

Case histories
Several projects are using an EPMS specifically designed for 
pipeline applications.

Gas pipeline project
State-owned Egyptian Natural Gas Company (GASCO) 
is replacing its present management and SCADA control 
systems, and has awarded Yokogawa Middle East & Africa 
with the project. GASCO operates Egypt’s national gas 
grid. The new SCADA systems will manage two central grid 
control centres and oversee a 7000 km network of gas 
trunklines, which are critical components of Egypt’s energy 
supply chain infrastructure. Yokogawa will provide its EPMS 
suite and FAST/TOOLS SCADA software. The new pipeline 

management solution will include quadruple redundancy, and 
it is based on the latest industrial standards. Delivery of the 
new EPMS and SCADA system is targeted for September 2019.

Liquid pipeline project
British Pipeline Agency (BPA) Ltd, a leading UK provider 
of engineering and operational services to the oil and gas 
pipeline sector, is upgrading its management and control 
system, which handles a multi-product fuel pipeline system. 
BPA is replacing the existing SCADA system with Yokogawa’s 
SCADA and EPMS applications. This system consists of 
three integrated multi-fuel product pipelines that are 
650 km in total length. The pipelines connect to the City 
of London’s major airports and are a critical part of the 
UK’s infrastructure. Over this pipeline system, multiple fuel 
products from refineries on the Rivers Thames and Mersey 
are transported to distribution terminals to provide half the 
jet fuel used at London’s Heathrow and Gatwick airports. 

Yokogawa’s EPMS will manage the delivery scheduling 
and products storage function, and the FAST/TOOLS SCADA 
software will monitor and control the products pipelines and 
related equipment, such as pumps stations. Yokogawa UK will 
provide engineering, installation and commissioning of the 
systems. The SCADA and EPMS are planned to go online in 
March 2019.

Conclusion
Safety and reliability are key issues for pipeline operators. 
Customised and often ageing legacy pipeline management 
software and SCADA systems usually lack the flexibility 
and capability to migrate and incorporate the latest 
technologies, especially if the applications were created 
by heavily customising an existing SCADA system. Off-the-
shelf solutions like an EPMS optimise data collection and 
management by standardisation to meet existing and new 
pipeline applications.

No two pipeline companies or pipelines operate in the 
exact same manner, but there are core applications common 
across all pipelines. Off-the-shelf EPMS solutions enable 
greater flexibility in scalable operations and upgrades to the 
latest technology in hardware, software, instrumentation and 
compression/pumping equipment. 

As illustrated in Figure 5, IT, OT and IIoT are merging. 
SCADA is the platform that enables oil and gas companies 
to take advantage of development and modules to increase 
safety and reliability of pipelines. When considering 
EPMS options, pipeline companies should use a long-term 
investment view. Besides initial investment, factors to consider 
in using EPMS applications with SCADA are: cost of integration 
for present and future operations, ownership cost, industry 
standard support, future proofing for new technologies, better 
data collection, and analysis and lifecycle decisions. 

Pipeline operators should seek more flexibility to adopt 
emerging technologies that meet safety requirements, increase 
reliability of key pipeline assets and reduce operational risks. 
Standardised EPMS solutions enable real-time data/information 
acquisition and better decision making to meet these goals, and 
often provide a better solution then custom coding. 

Figure 5. Open SCADA platforms enable OT and IIoT data 
collections and connections to support diagnostic and business 
applications such as an EPMS.

Figure 4. Standardised EPMS applications support open 
integration with SCADA platforms and facilitate seamless 
upgrades to new technologies.
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application company in the Vallourec Group that specialises in the design, manufacture and use of innovative equipment for the 
application of field joint coatings. 

PAUL BOCZKOWSKI, Product Management Group Leader, 
Shawcor’s Canusa-CPS division, Toronto

Paul directs a team of engineers responsible for product lifecycle execution, from strategic planning and product realisation through 
to commercialisation, for all Canusa-CPS product portfolios. Paul has over 10 years of experience in development of the world’s 
leading joint protection systems and solutions, which are extensively utilised on pipelines across the globe. A member of the 
ASME and CEN pipeline joint coating standard committees, Paul is directly involved in advancing the field-applied pipeline coating 
technology to meet the emerging market needs. Paul holds a degree in Mechanical Engineering from the University of Toronto, 
Canada, and is a registered professional engineer.
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Briefly describe your FJC method

JD DEMORE, Aegion Corporation
For over 30 years, Aegion Coating Services has 
engineered, designed, built and serviced one of the 

largest fleets of coating equipment in the world. Aegion 
partners with end users to provide specific engineered 
solutions that offer sustainable coating applications to 
their pipeline specifications. The company’s current services 
include the application of single and dual layer fusion bond 
epoxy (FBE), two-part liquid epoxy (LE) and subsea insulation. 
Through the use of robotics and automated equipment, 
Aegion is able to internally as well as externally coat the 
many facets of a pipeline. Normal processes include blast 
cleaning, anti-corrosion coating applications and, in offshore 
applications, deep/shallow water insulation solutions. To 
ensure consistency of Aegion’s applications, the process also 
includes a highly-advanced inspection regimen that can be 
conducted on each pipeline and field joint. The company’s 
goal is to provide outstanding service, continually improve the 
quality of its products, and maintain its status as a recognised 
pioneer and innovator in field joint coatings and inspection.

FRITS DODDEMA, MONTI
MONTI is known for its advanced surface preparation 
which both cleans and creates a roughness profile 

simultaneously. MONTI’s approach to field joint preparation 
for both onshore and offshore is to work in a closed cycle 
where the operation is fully controlled and eco-friendly. 
MONTI has developed semi-automatic and automatic devices 
so that the surface of steel, weld, and adjacent coating can be 
cleaned comparable to ISO grades for cleanliness SA 2 1/2 and 
profiled to different degrees of roughness. 

DAVID BRITCH, PIH
PIH provides specialist services for the application 
of a wide range of field joint coating system in 

accordance with the project specification requirements. 
Systems include: anti-corrosion, thermal insulation and profile 

continuity, and the projects can involve many thousands of 
welded joints. Combining years of knowledge and experience, 
PIH has developed automated equipment and processes to 
ensure a high degree of repeatable quality, with an emphasis 
on safety and environmental legislation. PIH provides specialist 
technicians working in combination with local labour (local 
content).

BARRY TURNER, Serimax FJC
The variety of anti-corrosion, mechanical protection 
and insulation materials available in today’s market 

requires different methods of application and the dynamic 
development of equipment to achieve innovative field 
joint solutions. Serimax FJC focuses on the bespoke design, 
manufacture and use of automated equipment for ease of 
use in field conditions. Safety, reproducible-quality, high 
production speed, and reduction of waste are all taken into 
account across a spread of machines from blast cleaning, 
induction heating and coatings application. 

Serimax has designed the OrbiterTM suite of robotic 
equipment to apply MCL and FBE coatings in a consistent, 
rapid and operator-efficient method – successfully used on 
projects in both Europe and North America. 

In addition, the FJC ClamBlastTM automated closed cycle 
abrasive blast cleaning system and ClamCoatTM automated 
polypropylene/polyethylene flame-spray system are being 
introduced on projects now.

PAUL BOCZKOWSKI, Canusa-CPS
Canusa-CPS has been a leading developer and 
manufacturer of specialty pipeline coatings for the 

sealing and corrosion protection of pipeline joints since 1966. 
The company offers a complete range of heat shrinkable 
sleeve and casing systems, liquid epoxy coatings and visco-
elastic products engineered specifically for field applications. 
Canusa-CPS’ products guard against a range of challenges 
including corrosion, extreme temperatures and mechanical 
damage, and are protecting joints on major oil and gas 
pipeline infrastructure around the world.

Alongside field-applied joint coating products, Canusa-CPS 
also develops leading-edge product application equipment 
for field use. The company’s offering includes a fleet of data 
enabled, automated, heat shrink sleeve application systems 
(IntelliCoat), electro-fusion welders designed for applying joint 
casings on pre-insulated pipes (IntelliFuse), and robotic liquid 
epoxy spray equipment (IntelliSpray), amongst others. 

How important is repeatability 
in FJC operations?
JD DEMORE, Aegion Corporation
Repeatability is a crucial aspect to the FJC 
application. At Aegion Coating Services, there 

is a fleet of automated coating equipment that helps 

Aegion Corporation: FBE field joint coating of a 42 in. pipe on a 

600 mile project in the US.
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the company provide quality through consistency. The 
automated application has the capability of applying 
coatings in a consistent pattern in order to achieve the 
specified mil thickness. An initial set-up of the equipment 
is required, but once set the equipment demonstrates 
repeatable applications. This constant productivity provides 
quick cycle times that will allow for more welds to be 
coated each day. Additionally, the repetition helps operators 
learn the equipment more quickly by decreasing the learning 
curve – since the equipment itself conducts the bulk of 
the application. With automated inspection equipment, 
Aegion benefits from consistent testing as well as organised 
data reporting. Finally, the most important benefit that 
is recognised through an automated field joint coating is 
the increased lifetime and corrosion resistant abilities of a 
properly applied coating system.

DAVID BRITCH, PIH
Repeatability is extremely important to ensure quality 
field joints can consistently be produced.

For example, a pipeline 100 km long will involve 8400 
joints; each joint area is regarded as an individual project 
and field joint coating systems must be applied with equal 
quality to each and every joint. The use of automation brings 
repeatable quality, and optimum equipment is developed to 
meet the requirements of each project – semi-automated, 
fully automated solutions.

BARRY TURNER, Serimax FJC
This is an important issue as repeatability also implies 
consistent quality, controlling cost, etc. Process 

control is fundamental. Comprehensive training, process 
instructions, automation of the equipment and continuity of 
operators all feed into this.

PAUL BOCZKOWSKI, Canusa-CPS
Repeatability in FJC operations must be discussed in 
the context of both joint protection products

as well as field application methods. Considering that a 
suitable joint protection solution has been chosen for a 
specific set of pipeline design requirements, a high-quality, 
consistent product combined with a reliable application 
process serve as the basis for achieving repeatability in FJC 
operations. 

Attaining reliability in FJC operations ensures long-term 
protection of the most vulnerable parts of the pipeline – the 
joints – and is therefore critical. Operational repeatability 
and reliability provide reassurance that each and every joint 
is protected in the same consistent manner and consequently 
contributes to the overall longevity and safe operation of the 
pipeline asset.

FRITS DODDEMA, MONTI
In MONTI’s view, the repeatability and thus reliability 
of the cleaning and profiling performance is the 

foundation for coating performance. Excellent surface 
preparation allows excellent coating performance. MONTI 
can program and thereby automate the cleaning operation to 
provide constant peak heights, peak angularity and density 
so that repeatability is ensured. The next generation MONTI 
Cleantech machines contain built-in surface sensors to 
measure and monitor the surface preparation.

How do you reduce error and defects in FJCs?

FRITS DODDEMA, MONTI
NACE claims that 75% of coating failure is related 
to incorrect surface preparation alone. According to 

the EPRG, many shrink sleeves, epoxy or polyurethane coating 
failures are related to chlorides; salt; dust; inconsistency of 
blasting cleaning; and confusion over the interpretation of 
NACE, SSPC or ISO surface preparation standards where, for 
instance, it is clearly mentioned that a magnifying loop is not 
allowed to verify the cleanliness. If surface preparation is the 
source of such failings, one has to wonder why more attention 
is not given to the science of surface preparation. MONTI’s 
method is unique in that it does not ‘hammer’ or ‘tattoo’ the 
surface like abrasive action does. Rather its rotary bristles 
strike and immediately recoil from the surface, cleaning 
impurities off the surface and creating a large and uniform 
profile for coatings. The ability to program to a specified 
roughness with uniformity across the surface reduces errors 
and defects and provides superior adhesion and coating 
performance.

DAVID BRITCH, PIH
Correct surface preparation both of the steel 
substrate and the factory coating overlap area is 

important for long-term performance of the applied field joint 
coating systems. PIH has developed patented technology for 

MONTI Werkzeuge GmbH: View under the hood of the MONTI 

Cleantech Prepper showing the oscillating Prepper bristle unit.
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superior overlap preparation of thick-layer factory applied 
polypropylene coating.

 The use of automated equipment and processes, training 
and close communication within the crew are important too. 
Online QC/QA and use of cloud data capture technology are 
just some of the latest solutions employed by PIH.

BARRY TURNER, Serimax FJC
By applying techniques such as process failure 
mode effect analysis (pFMEA), Serimax FJC starts by 

simplifying the job for the operator, providing comprehensive 
and effective training and building in process control (often 
referred to as automation). All of which are necessary to achieve 
high right first time coatings. One example is the company’s 
Orbiter equipment, where the only pipe diameter specific 
element is the coating band that carries the robot on the pipe. 
Even then, the drive units on the band are common parts, so the 
operator only needs to be familiar with one set of equipment.

PAUL BOCZKOWSKI, Canusa-CPS
To achieve a desired performance of field joint 
coatings and to minimise the occurrence of errors 

and defects, the following matters must be pragmatically 
considered, analysed and decided upon: selection of the right 
joint coating system for the given set of design requirements, 
consistent product quality supply and reliable installation 
method.

The right joint protection solution will meet the technical 
and operational design objectives, is economically feasible, 
and is safe during installation and operation. Involvement 
of product developers and manufacturers at early stages of 
pipeline design facilitates product selection advice, based on 
in-depth product knowledge and multi-decade global pipeline 
experience. This guidance will ensure selection of the optimal 
FJC solution for the given set of circumstances, and in turn 
minimise occurrence of error and defects related to product 
design and expected functional performance.

Securing a supply of quality product with proven and 
consistent performance further alleviates likelihood of error 
and potential defects related to FJCs. Canusa-CPS’ quality 
management system is a fundamental part of all the 

company’s product development, manufacturing and testing 
activities. Canusa-CPS’ robust quality control system ensures 
that only fully compliant and consistent products are shipped 
to customers.

Product application method and technique is the most 
sensitive topic as it relates to error and defects in FJCs. 
Product application is typically considered to be the main 
cause of error and defects associated with field joint coatings. 
Canusa-CPS’ products are either applied manually or with 
automation. In the case of manual product application, the 
company’s field service team conducts comprehensive training 
sessions and certifications of the coating crews. This practice 
provides a certain amount of control and oversight regarding 
the skill level and competency of the installers, which in turn 
results in lower instances of errors and defects associated with 
FJC applications. 

Automation, on the other hand, delivers another level of 
product application consistency and repeatability altogether 
as it eradicates the subjective human component from the 
process. Canusa-CPS pioneered the first heat shrinkable 
sleeve application apparatus (IntelliCoat) and continuously 
develops and supplies a range of equipment which automates 
application of field joints. Moreover, data enabled advanced 
field joint coating application equipment allows for collection 
of various application parameters, which provide evidence 
of correct product installation and further reduce error and 
defect occurrence.

Describe the current limitations of FJC technology

PAUL BOCZKOWSKI, Canusa-CPS
Field-applied joint coatings have advanced 
significantly over the past few decades, especially in 

the areas of product performance improvement and reliability 
of installation associated with implementation and innovation 
of automation being utilised in the field. Automation ensures 
systematic and repeatable installation of a product on every 
joint, and it even records all significant parameters associated 
with the application of the specific FJC solution. Collection 
of application data allows for indirect assessment of the 
product’s application quality, however a non-destructive 
technique to quantitatively assess the strength of the bond 

between the FJC and the substrate, over the entire surface area 
contact, still does not exist. Such ‘in process’ quality control 
testing would provide the ultimate check of a product’s 
application quality.

Furthermore, to take full advantage of data enabled 
automation capable of real-time analysis, field joint coating 
products require embedded sensing capabilities, which they 
still lack today. Data collection from within the products might 
potentially open the door to the ultimate non-destructive 
quality control method of the product’s application, and 
perhaps even to lifelong monitoring of the field joint coating 
integrity. 

Canusa-CPS: IntelliCoat® in action applying GPS-PP product.
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Adaptation of technological advances and innovative 
solutions is however unnecessarily restricted by the 
conservative nature of the field joint coating industry. This 
attitude needlessly limits progress which naturally improves 
the performance of field-applied coatings and extends safe 
operation of pipelines. 

FRITS DODDEMA, MONTI
Surface preparation can be confusing as there is 
supposed to be no correlation between the quality of 

surface preparation and coating performance. Today’s 

technology is largely defined by blast cleaning according to 
SA 2 1/2 or similar cleanliness standards. But if blast cleaning 
is the answer, then why is surface preparation so often the 
claimed source of the problem? In MONTI’s view, coating 
performance must go beyond just a cleanliness standard if 
coating performance is the objective. Visually defined standards 
for cleanliness do little to determine a specified or preferred 
roughness profile to aid coating performance. Coatings should 
understand what makes the surface ideal for performance – 
this includes parameters such as the size of surface coverage 
available, peak height, peak angularity and peak density.

How are you addressing: improving FJC personnel skills; safety; set-up?

JD DEMORE, Aegion Corporation
The company operates based on a set of five core 
values. The number one value is that zero incidents 

are possible. Aegion Coating Services has a rigorous safety 
programme that consistently achieves superior industry results. 
Just recently, the team surpassed the 1500 day mark without an 
OSHA recordable injury. This reflects 1.2 million hours without 
a recordable injury and shows the Aegion team’s dedication 
to leading a zero-incident safety culture. Additionally, the 
company emphasise a stop work authority to its frontline 
supervisors and technicians. This coupled with our emphasis on 
identifying leading indicators helps prevent safety issues before 
they occur. We are focused companywide to lead this safety 
culture and we look to provide our employees with the proper 
tools to operate a safe jobsite. In the end, this translates into 
some of the best safety performance statistics in the industry.

FRITS DODDEMA, MONTI
Many of the components of today’s abrasive blast 
technologies are hazardous to health and the 

environment. If we can achieve similar cleanliness grades to 
abrasive blasting without the hazardous and environmental 
risks, then we are moving in the right direction for people and 
the planet.

DAVID BRITCH, PIH
Although there are many formal corrosion 
qualifications, such as NACE and ICORR, there are no 

formal field joint coating specific qualifications. With this in 
mind, PIH developed in-house training programmes that have 
been accredited by industry recognised bodies for content 
and educational institutes to verify our teaching methods. 
PIH has an in-house training scheme which allows our field 
personnel to carry out theoretical and practical training. A 
typical training day would be split into two sessions: the 
theoretical training would occur in the morning followed by 
practical training in the afternoon. This has also recently been 
extended to our office staff to ensure they fully understand 
the processes we offer. In addition to this, we have a robust 
and proven apprentice scheme working along with Burnley 
College (UK) which has been very successful for both PIH and 
the Apprentices – with over 95% retention rate.

BARRY TURNER, Serimax FJC
At this time, Serimax FJC has been reviewing its 
procedures for rolling out new technology, and 

realise that it needs to formalise and structure the training 
provided. This is looking at making material relevant, clear 
and focused, with practical training supported by classroom 
time. Finally, going forward to ensure materials are accessible 
and available away from base through the Intranet and the 
use of QR codes.

PAUL BOCZKOWSKI, Canusa-CPS
There is a growing divide between manual vs 
automated field joint coating application methods – 

which directly affect the required personnel skill level, 
addresses safety concerns and influences work set-up in 
the field. Utilisation of modern technology undoubtedly 
alleviates some of the concerns associated with the 
aforementioned issues, however, the majority of pipeline 
construction projects still rely on manual labour for FJC 
application, and these crucial matters must be reviewed for 
both application techniques.

Comprehensive training and certification programmes are 
of utmost importance to achieve the required field crew skill 
level, especially in the case of the manual FJC application. 
Training sessions not only teach the personnel how to apply 
products, but they also place enormous emphasis on the 
mandatory safety practices and their proper implementation 
in the field. Canusa-CPS dispatches field service teams 
globally to ensure that local personnel are versed in safe and 
correct product handling and application practices before 
any work commences. Complete instruction sessions include 
both classroom and practical components, and resulting 
certifications have limited validity periods and are issued for 
specific types of product(s) only. 

Moreover, simplification of product application also 
contributes to safety and lessens the reliance on high skill 
level of the involved personnel. Pre-manufactured field joint 
coating systems eliminate the need for product component 
mixing in the field. Smart packaging with exact, pre-dispensed 
raw material amounts removes the need for manual transfer 
of coating components from bulk packaging, thus greatly 
diminishing the risk of exposure to both human beings and the 
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environment. Self-contained product kits also eradicate issues 
with achieving proper product mixing ratio associated with 
bulk material dispensing in the field.

Utilising automation to apply field joint coating products 
still requires comprehensive personnel training, however in 
this case the education focuses more on the safe operation 
of the equipment and basic operational instruction, rather 
than product application details and techniques. Modern 
FJC application equipment utilises built-in algorithms which 
optimise the actual product application process 

automatically, thus eliminating the need for operator 
intervention. Furthermore, integrated sensing in the 
automated FJC application equipment is also providing a 
new level of safety in the field joint application process. 
Upon detection of any outside boundary conditions 
during operation, the equipment automatically executes 
a corrective action or shuts itself off. This technological 
transformation of FJC industry eliminates operator 
subjectivity, increases safety in the field and results in a 
higher quality, repeatable protection of pipeline joints.

How do you approach reducing costs in FJC operations vs quality 
control?
FRITS DODDEMA, MONTI
If you can achieve equal or better cleanliness grades 
and have a better understanding of the relationship 

between surface preparation and coating performance – 
with methods that do not require heavy compressors and 
other machinery, that avoid dust and pollution, that avoid 
burdensome safety measures and equipment, and that avoid 
waste and the costs of clean up – then we have a winner. Cost-
efficient and energy efficient methods are the way forward.

DAVID BRITCH, PIH
PIH understands the need to reduce costs without 
compromising quality, and it is important to work 

collaboratively with our clients to achieve this. Often, we are 
working in a firing line and in order to reduce cost we have to 
look at all of the processes within the firing line and not 
just the field joint coating. For example, if PIH deploy more 

advanced expensive equipment which can coat a joint in 
2 min., but the welding still takes 3 min., then there is no gain 
in overall productivity. 

As part of Stanley Oil and Gas, PIH is in a fortunate position 
to be able to offer in-house welding and inspection capabilities. 
This allows us to ensure we balance the operations in the firing 
line to ensure we are as productive as possible.

BARRY TURNER, Serimax FJC
There is a rule drawn from the automotive industry 
which states that you cannot ‘inspect in’ quality. This 

route can be extremely costly. The answer is to ‘design in’ 
quality from the start, which comes back to techniques such 
as pFMEA. The output creates the preventative actions, often 
simple, from which it is possible to control the process and 
create control with quality as the default output, thereby 
saving cost. 

Describe documentation collection for FJC operations

DAVID BRITCH, PIH
Typically, the data is compiled on a daily site report 
on-site and signed off by a third party inspector – this 

is usually a manual paper-based exercise. PIH are in the process 
of implementing a digital solution for the QA activities on-site. 
This will allow for live data to be fed back to the project teams 
at head office and decisions can be made at a much faster pace. 
There will be additional benefits to the new system including 
allowing better planning of supply to site based on real-time 
usages – which allows the team on-site to concentrate on their 
job at hand – knowing the wider project team has visibility of 
material usages and the need to re-supply materials.

PAUL BOCZKOWSKI, Canusa-CPS
Traditionally, FJC operations have almost exclusively 
relied on manual data collection during product 

installation process. EPC companies, usually with input from 
field joint coating product developers and manufacturers, 
generate installation and testing plans (ITPs) which list all 
relevant testing methods and frequencies. ITPs govern the 
quality control activities during field joint coating application. 

Understandably, manually collected data is subject to human 
error, mis-recording and it is not easily searchable – making it 
prone to misinterpretation.

State-of-the-art automated field joint coating equipment 
on the other hand, removes the human component from 
quality control data collection to an ever-greater extent. 
The latest automated FJC application systems are fitted with 
numerous sensors which continuously record all relevant 
application parameters and indirectly evaluate the success 
of the applications. Modern application equipment is also 
connected to the network, continuously transferring data to 
the cloud, making it available immediately upon application 
and with full transparency. Canusa-CPS’ fleet of FJC 
application equipment is being continuously upgraded with 
data enabled, real-time analytics – which further reduces 
reliance on the human factor during FJC operations. 

FRITS DODDEMA, MONTI
Documentation collection is increasingly automated, 
as is reporting of results. This is more an issue of 

educating those in the field on the opportunities available.
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Describe an industry trend that has affected your FJC business in the 
last few years
FRITS DODDEMA, MONTI
Health and safety and environmental drivers are 
increasingly important trends. With regard to 

abrasive blasting, this can really be seen in terms of increasing 
restrictions on silica and other dust pollution. In some 
countries, dry abrasive blasting has even been prohibited. 
Environmental regulations are also increasingly mandating 
the collection of waste media and its disposal. All of these 
measures mean that, from a cost perspective, alternatives 
to blasting that lead to reduced pollution and waste are 
becoming much more attractive. I would also mention that 
automation is increasingly removing the opportunity for 
human error. In terms of blasting, this offers better uniformity 
and regularity of surface preparation.

DAVID BRITCH, PIH
Pipeline construction contractors have increasing 
in-house capabilities and it has been important 

to offer an appropriate level of services and solutions, to 
complement our clients’ own knowledge and experience.

The services offered by PIH can be rental-based, involving 
minimal specialist personnel or full service, depending upon 
the needs of our clients. 

BARRY TURNER, Serimax FJC
There are two different efforts that can be described 
here. Firstly, there is a definite and sensible trend 

towards automation. This is of course primarily to reduce 
errors and increase quality and reproducibility, but in a lot 
of cases it can also speed up processes, decrease waste and 
reduce manpower requirement, as well as helping to reduce 
risk to personnel operating in hostile environments and 
difficult terrain. This is also linked to an increased requirement 
for data monitoring and recording. 

Secondly, and especially in offshore and spoolbase 
operations, there are efforts to simplify equipment and reduce 
expensive back-up resources (especially true offshore). For 
example, Serimax has semi-automated and fully automated 
closed cycle blasting equipment in its portfolio. A semi-
automated system, rather than a fully automated one, can 
be simpler to maintain and require a less expensive spare 
parts register onboard, and perhaps not require an expensive 
technician, thus reducing the number of beds occupied. Some 
refer to this as the ‘fit for purpose’ concept. 

PAUL BOCZKOWSKI, Canusa-CPS
The advancements of technology, particularly digital 
transformation, have affected every line of business over 

the past several years. FJC industry, irrespective of its conservative 
approach, has also been affected by this transformation. More 
specifically the advent of sophisticated FJC application apparatus, 
capable of applying distinctive products, has been especially 
visible over the past several years within the industry. 

Automated FJC application equipment satisfies the need 
for continuous quality improvements associated with product 
application in the field. These improvements are generated 
through repeatable and reliable product application, enhanced 
by data collection and analytics. Data enabled devices are 
becoming ever-more intelligent and consequently reduce 
human generated error and mitigate risks related to product 
installation. To maintain its leadership position, Canusa-
CPS has placed an increased emphasis on development and 
advancement of automated FJC application equipment.  

Besides development of automation to apply FJC products, 
the industry continues to push the boundaries of product 
performance capabilities, especially at high and low end 
operating temperatures or condition ranges (>150˚C or sub-
arctic conditions). At the same time, increasing competition 
is raising cost reduction expectations for the mainstream 
products. Canusa-CPS’ Research and Development team 
relentlessly tests new materials and manufacturing techniques 
to enhance the functional performance of products and to 
generate new cutting-edge solutions, however a significant 
effort is also dedicated to improving competitiveness of 
product pricing. 

Serimax FJC: Orbiter MCLTM automated field joint coating 

system in action.



A shield of rockA shield of rock
Chris Work, Rock Armour (USA), 

Vincent Diviacchi, SolMax 
(USA) and Richard Norsworthy, 

Lone Star Corrosion Services (USA), 
outline the range of pipe coating rock 
shields available and their benefits to 

the industry.

A multi-layered polyethylene product was developed 
by Rock Armour and introduced to the market in 
2018. The product is easily applied in long pieces 
with typical onsite construction equipment. Tie 

wraps are installed on the material as a component of the 
manufacturer process, which saves time and money during 
installation. 

Perforations on 1 in. centres allow cathodic protection 
(CP) current to pass to the pipe if the coating is damaged. 
This engineered material has a textured, raised, conductive 
inner layer to further enhance the flow of current to coating 
defects. The unique feature of the textured, raised inner layer 
provides a path for the electrolyte to reach damaged coating 
areas and provides more cushioning to protect the coating. The 
conductive inner layer provides an electron path should the 
other systems fail. 

Figure 1. Beginning 
of roller application.
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Why do we need rock shields?
Various types of rock shields have been used to prevent damage 
to the coating from rocks or other debris during and after the 
backfilling process. As the oil and gas industry learned, there 
was more to rock shields than just protection from rocks and 
construction damage to the coating. Some of the issues were:

 ) How do we test the toughness to withstand the backfill and 
construction process without damage to the coating?

 ) Does the rock shield material withstand the environment 
without deterioration?

 ) Does it harm the coating?

 ) How is it applied?

 ) Will it shield CP if there is damage to the coating? (This was a 
problem with some types).

Types of rock shields
There have been a variety of rock shields used in the pipeline 
industry. Some were solid sheets of polyolefin materials that 
shielded any CP if there was coating damage. The rock shield 
companies became more aware of this and for the most part 
started phasing out the solid, CP shielding rock shields. 

Today there are (basically) three types that dominate the 
market. These are:

 ) Type 1 – Polyolefin sheets of various thicknesses with 
different diameter and placement of holes drilled to prevent 
CP shielding. These provide a good cover of the coated 
pipe. Some of these are further cushioned with non-woven 
geotextile fabrics or foam type materials. 

 ) Type 2 – These materials are manufactured in various patterns 
and thicknesses of plastic or polyolefin. Most are extruded 
into three-dimensional diamond or other structured mesh 
type rock shields. These are more open and sometimes 
thicker than Type 1 rock shields. Sometimes they are also lined 
with non-woven geotextile fabrics or foam type materials to 
provide more impact resistance. 

 ) Type 3 – These are comprised of small diameter 
(approximately 0.05 in.) strands of flexible PVC which form a 
porous, non-woven mat. These strands are bonded to each 
other in a controlled random pattern during production. 
The typical thicknesses are 1/4 in. and 3/8 in. (6.35 mm and 
9.52 mm).

Testing rock shields
There are a lack of international standards for testing rock shield 
materials. Industry standard tests should be developed for testing 
of the various rock shield materials so end users have a way to 
compare each product for the environments they encounter. 
NACE, ISO and other organisations will hopefully take up this 
task.

Several pipeline companies have developed in-house 
requirements that rock shields must meet to become approved. 
A variety of ASTM and modified tests are presently used to test 
rock shield materials to provide the end user with data that can 
help determine the differences between each type of rock shield 
for a particular environment. 

Application process
Rock shield types are approved by the pipeline owner or 
operator, which may limit what a contractor can use. The type of 
terrain and application process may also dictate which material is 
chosen. The application process is very labour and time intensive 
for most rock shield types. 

Rock shield for larger diameter pipes is usually packaged in 
sheets cut to a specific (usually rectangular) size to fit around 
the diameter of the coated pipe with a 6 in. overlap. This overlap 
is normally placed at the bottom of the pipe since the double 
thickness will provide more protection where most of the weight 
is concentrated. 

Sheets are applied by a group of workers (usually a four 
person crew). For larger diameter pipe, the pre-cut sheets are 
wrapped around the pipe then straps, ties or tape are applied 
to hold it in place. This process can be very difficult on large 
diameter pipes (24 in. and above). The weight and size of the 
sheets of rock shield material can be significant for large diameter 
pipes, increasing labour costs and time for application.

For smaller diameter pipe (less than 24 in.), the rock shield 
may be applied by spiral wrapping (with at least a 2 in. overlap) or 
in sheets. Another method for small diameter pipe is for the rock 
shield to be applied from a roll, cut wide enough that it will wrap 
around the pipe with the necessary overlap at the bottom, and 
then held in place by ties or tape. 

Development of a new rock shield
On one large diameter pipeline project it took eight, four 
person crews to apply Type 3 rock shield and keep up with the 
weld and pipelaying operation. These eight crews applied 1 mile 

Figure 2. Installing closures to ties that hold the material to 
coated pipe. 

Figure 3. Installed rock shield with factory-installed tie wraps.
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of rock shield each day. The foreman of the crew thought there 
should be a better rock shield material that would be easier to 
apply. 

The Rock Armour company was formed to provide a rock 
shield that is more easily applied, but still has the strength and 
durability needed. They have developed an engineered material 
to provide maximum impact and tear strength, while allowing 
CP current to any coating defects that may be on the buried 
pipe. These properties are achieved through use of a multi-layer 
polyethylene liner that is perforated on 1 in. centres. The outer 
and middle layers provide the impact and tear strength. 

The inner layer is what makes this product unique when 
compared to other rock shields. The inner layer is textured and 
conductive. The perforations and textured inner layer improve 
the access of electrolyte to the coated pipe surface, which allows 
CP current to protect any defects in the coating. The addition of 
the optional conductive inner layer (10 Ω-m or less) adds unique 
advantage to further enhance the current flow to any defects in 
the pipe coating. 

The perforations are made at an angle which helps to 
prevent the openings from filling with soil. When the material is 
perforated, the method leaves a tab of the material extending 
below the inner layer. This design allows more cushioning as well 
as holding the conductive inner layer away from the coating. This 
feature allows electrolytes between the rock shield and the pipe. 
This feature, along with the conductive inner layer, enhances the 
flow of CP current to any coating holidays. 

Improved application
This product can be easily applied to large diameter 
pipelines by a four person crew (up to 1 mile/d), saving time 
and money. This product comes in lengths up to 400 ft and 
in a width to wrap around the pipe with enough to overlap 
by 6 in. on the bottom. These rolls are placed on a special 
application apparatus designed to allow the rock shield to be 
easily applied directly over the pipe with onsite construction 
equipment (Figure 1).

Once the roll is applied, the factory-installed tie wraps 
are closed to hold the rock shield over the coated pipe. This 
is applied with fewer workers than most other rock shield 
materials on large diameter pipes (Figure 2).

The material is cut at the pipe support areas while the 
remainder of the pipe is covered and tie wraps closed. Once 
the ties are made, the support areas can be moved to another 
area and the material can then be applied in these areas to 
complete the application (Figure 3).

Another unique feature is the factory-installed tie wraps 
that mean workers do not have to find and install ties 
individually or tape while holding the sheets of rock shields 
on the pipe. This process allows the application of this rock 
shield to proceed with just a four person crew to achieve 
1 mile of application each day. This process also reduces the 
number of circumferential overlaps, which saves material and 
time.

Variety of products offered
Since there are many variables when using rock shields, a 
modified version of this electrically conductive rock shield is 
available with a non-woven geotextile attached to the inside. 

This second version is recommended in high impact applications 
or special applications.

Test results
Table 1 shows test results for the original three-layer design 
(not the variation with the geotextile). These results are very 
comparable to all other rock shields on the market.  

Rocks of varying sizes were combined to create an impact 
force of 50 - 75 ft/lb of force from 6 ft.  

Cathodic protection shielding
The test method and third party results ensure this rock armour 
material allows adequate CP current to reach any areas where 
the coating may have been damaged. The test method chosen 
used four 2 ft × 4 in. diameter steel pipe coated with fusion 
bonded epoxy (FBE). Two intentional holidays of 0.125 in. 
diameter were drilled through the coating to expose the metal 
to the electrolyte and CP current. These four pipes were then 
wrapped with different rock shield material and ties applied to 
hold it in place. 

The pipes were wrapped with four different materials to see 
what effect or difference there may be on current flow as follows:

 ) Pipe 1 – Wrapped with the textured (not conductive) inside 
and 0.125 in. holes on 1 in. centres.

 ) Pipe 2 – Wrapped with the textured (not conductive) inside 
and 0.1875 in. holes on 1 in. centres.

Table 1. Typical rock shield tests

Property Test method Results

Impact ASTM G14 (-30˚F) 204 in./lb

Tensile strength ASTM D412 4270 psi

Elongation ASTM D412 561%

Tear resistance ASTM D624 741 in./lb

Tear strength ASTM D1004 38 lb/ft

Puncture resistance ASTM 4833 105 lb/ft

Volume resistivity ASTM D4496 10 Ω-m

Impact resistance ASTM G13 (Modified) *No damage to pipe coating

Table 2. Test results on final days of testing

Specimen Days of 
testing

Voltage 
setting

Potential at 
pipe

Current 
(mA)

1. Textured 0.125 in. 

holes 14

3.2 V -2.0 V 0.91 mA

3.8 V -2.5 V 1.60 mA 

2. Textured 0.1875 in. 

holes 14

3.2 V -2.0 V 0.88 mA

3.8 V -2.5 V 1.57 mA 

3. Smooth 0.125 in. 

holes 14

3.2 V  -2.0 V 0.16 mA 

3.8 V -2.5 V 0.28 mA 

4. Smooth 0.1875 in. 

holes 
14

3.2 V -2.0 V 0.32 mA

3.8 V -2.5 V 0.55 mA
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 ) Pipe 3 – Wrapped with the smooth inside and 0.125 in. holes 
on 1 in. centres.

 ) Pipe 4 – Wrapped with the smooth inside and 0.1875 in. holes 
on 1 in. centres.

These pipes were then placed in a container with sand and 3% 
salt solution (similar to a cathodic disbondment test). A high silicon 
iron anode was placed in the centre of the tank to provide current 
to the holidays. The adjustable power supply positive was then 
attached to the anode. Each pipe had a separate negative attached 
for purpose of adjustment and measuring the current demand.

Table 2 shows the test results on the final day (similar on 
other days) of testing, indicating that adequate CP current was 
able to reach the intentional holidays and protect the pipe. At the 
conclusion, a high pH was measured – 
indicating these holidays were receiving 
adequate protection.

Discussion of results 
These results show that the rock armour 
material will not shield CP current from 
reaching any coating holidays that may 
be covered by the rock shield. Adequate 
protection is indicated by high current 
measured during the test. 

One important factor is that the 
textured inner surface of the rock shield 
provided a better path for current than 
the smooth inner surface. The texture 
was intentional with the expectation that 
any electrolyte would have an easier path 
between the rock shield and coating. 

Also, there was no noticeable 
difference in the current flow through 
the 0.1875 in. holes vs the 0.125 in. holes. 
This is since smaller holes are less likely to 
allow rocks through, yet allow adequate 
current to protect the pipe. 

Conclusion
Rock Armour now provides contractors 
with an easily applied rock shield that 
meets or exceeds traditional industry tests’ 
parameters. The application process is 
enhanced by the use of a product that is 
pre-cut to the correct diameter width and 
placed into a roll that can be easily applied 
with onsite construction equipment. These 
products are manufactured by the largest 
producer of environmental geotextile 
fabrics in the world and can be produced 
as needed at various global locations.

Advantages of this rock shield go 
beyond traditional products because they 
offer the following:

 ) Ease of application by a single four 
person crew.

 ) Three-layer design for toughness and flexibility.

 ) Will not shield CP current because of angle punctured holes 
on 1 in. centres.

 ) Inner layer is conductive (optional) and textured along with 
tabs from the puncturing process, which provides a path for 
electrolyte and CP current to reach any holidays in the coating.

 ) Puncturing process leaves tabs on the inner surface to add 
cushioning.

 ) Pipe ties are attached at the manufacturers to speed up 
application.

 ) These materials have a very long life for continuing 
protection. 

Heavy Duty Through-wall Reference Electrode 





Corrosion is not Corrosion is not 
so clear-cutso clear-cut

Matthew Romney, T.D. Williamson (USA), Bruce Nestleroth and Barry 
Hindin, Kiefner & Associates (USA), address the non-uniformity of 

corrosion and the essential nature of distinguishing between selective 
seam weld corrosion.

Corrosion is an equal opportunity offender: 
without proper maintenance, every 
pipeline – whether its buried, aboveground 
or subsea – is susceptible to its damaging 

effects. This makes early, accurate detection and 
evaluation essential to pipeline integrity.

The problem is, even though the threat is 
universal, corrosion does not always behave 
consistently. It can play favourites, attacking certain 
areas more aggressively than others. And what may 
seem like a subtle difference in metal loss can be 
enough to result in catastrophic consequences. 
The challenge is differentiating between corrosion 
conditions so operators can prioritise damage and 
allocate resources wisely – something even proven 
inspection technology has struggled to do, until now.

Working under the auspices of the US Pipeline 
Hazardous Materials and Safety Administration 
(PHMSA), global pipeline solutions provider 
T.D. Williamson (TDW) developed and engineering 
consultants Kiefner & Associates (Kiefner) validated 
a classification algorithm that helps distinguish 
corrosion conditions in the long seam – an area of 
significant concern to the industry and regulators 
alike. The companies’ work, which leverages 

augmented data analysis techniques of the advanced 
inline inspection (ILI) multiple data set platform, 
helps differentiate between corrosion crossing the 
long seam (CCLS) and selective seam weld corrosion 
(SSWC) – similar conditions that pose distinctly 
different threats to pipeline integrity.

Similar conditions but different 
outcomes
In CCLS, corrosion is distributed equally across the 
surface of the pipeline base material and the welded 
seam material. The broad distribution of the corrosion 
across the pipe surface usually poses less of a threat 
to pipeline integrity when compared to SSWC, which 
occurs when corrosion attacks the seam material 
more aggressively than it does the base pipeline 
material. SSWC is often recognised as a v-shaped 
groove in the long seam weld within a larger region 
of CCLS. Because SSWC reduces the remaining 
wall thickness (Figure 1), understanding what makes 
seam welds vulnerable to it has been a topic of 
considerable research.

Much of the focus has been on pre-1970 low 
frequency electric resistance weld pipe (LF-ERW). 
According to PHMSA, LF-ERW pipe manufactured 
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prior to 1970 has presented more fracture problems than 
any other pipe and has a much higher failure rate than 
newer ERW pipe. PHMSA attributes this high failure rate to 
the quality of steel available at the time, combined with 
problems associated with the welding process. 

Literature shows that the weld material’s susceptibility 
to SSWC is affected by factors related to steel chemistry 
and seam thermal history, acting both individually and 
in combination.1-6 Researchers have observed that SSWC 
susceptibility decreases when the seam material has:

 ) Lower sulfur or carbon content. 

 ) Higher calcium or copper content.

 ) Rare earth elements added.

 ) A post-weld heat treatment (PWHT) with increased 
temperatures.

Although modern pipe chemistry and processing is more 
controlled, resulting in less SSWC susceptibility, ERW pipe of 

any age can also show susceptibility if there are impurities in 
the bondline and it has not undergone proper PWHT.

Fortunately, failure rates due to SSWC are low – in 
the US, SSWC represents approximately 1% of incidents 
reported to PHMSA’s Office of Pipeline Safety. However, 
when this type of pipe seam failure does occur, it tends 
to be catastrophic. With 98% of all ERW pipe failures 
involving the seam weld and more than 47 772 miles of 
older, LF-ERW pipe in liquid pipeline service across the US, 
the potential problems grow exponentially as pipelines 
age. To help mitigate this risk, PHSMA requires operators to 
schedule evaluation and remediation of corrosion of or along 
the longitudinal seam weld within 180 days of discovery, 
regardless of the threat posed. This leaves operators to 
evaluate corrosion features and prioritise remediation on 
their own, without a clear indication of which feature 
represents the greatest threat to pipeline integrity.

Closing the technology gap
For decades, axial magnetic flux leakage (MFL) technology 
has been used to detect volumetric metal loss integrity 
issues. The challenge, however, is for axial MFL to 
recognise when corrosion is co-located with the seam 
and to distinguish the subtle differences between CCLS 
and SSWC. This is challenging because axial MFL is more 
sensitive to general and circumferentially oriented metal 
loss than to axially oriented metal loss, when both the 
magnetic field and seam are parallel to each other. So, 
while axial MFL can identify the depth of volumetric 
metal loss and even provide information about the shape, 
it does not discern axially oriented anomalies such as 
SSWC well – and cannot differentiate between CCLS 
and SSWC, at least on its own. It takes a second MFL 
technology with a non-axially oriented field direction to 
provide the sensitivity to identify the seam and discern 
the axially oriented pipeline defect feature. 

But even when multiple MFL technologies with 
complementary field orientations are utilised, 
differentiating SSWC from CCLS – and classifying their 
respective threats – is difficult and has historically 
required a subject matter expert (SME) to review the 
data and make a final determination. This leaves the 
process open to human error. Regardless of professional 
expertise, effects of stress, fatigue and haste can all result 
in inconsistent identification or introduce the potential 
for inconsistent application of the SSWC identification 
methodology.

The heavy reliance on the SME for differentiation of 
SSWC from CCLS is something the industry has grappled 
with for years. In fact, it was among the top concerns 
discussed at a PHMSA-sponsored R&D forum in 2012. In 
response, the agency asked the industry to develop and 
validate new techniques to improve location, sizing and 
classification of complex metal loss features, especially 
those located near or on the long seam weld. 

PHMSA awarded the project to TDW and Kiefner, who 
developed and validated a SSWC classifier that would 
replicate the discrimination ability of the SME but reduce 

Figure 1. CCLS is distributed equally along the pipeline base 
material and the welded seam material (left). When SSWC occurs, 
it creates a v-shaped groove in the long seam weld within a larger 
region of CCLS (right).

Figure 2. High field axial MFL field response to SSWC (left). High 
field helical MFL (SMFL) field response to SSWC (right).

Figure 3. High field axial MFL field response to SSWC (left). High 
field helical MFL (SMFL) field response to SSWC (right).
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the heavy reliance on the human element. In 2014, they 
published an SSWC classification algorithm that met those 
goals. By leveraging field response profiles of axial MFL and 
spiral magnetic flux leakage (SMFL), the classifier assigns a 
probability that a given feature is, in fact, SSWC. 

The companies’ research, development and validation 
processes are outlined in IPC2016-6484: Classification 
Approach for Dents with Metal Loss and Corrosion Along the 
Seam Weld7 and the DOT final report.8 Several case studies 
resulting from this work were also presented during the 2019 
PPIM conference.9

Case studies: identifying SSWC with 
confidence
The SSWC classification algorithm leverages data provided 
by both axial MFL and helical field SMFL technologies to 
discriminate CCLS by itself or in combination with the more 
aggressive SSWC. The first thing the classifier requires is 
identifying the long seam. Since the SMFL field orientation 
crosses the long seam, identifying the seam weld is easily 
accomplished (Figure 2). Next, metal loss features interacting 
with the seam are collected and the classifier algorithm 
is applied. The result: the original metal loss sizing, the 
calculated probability of SSWC, and an improved metal loss 
sizing based on SSWC geometry are reported to the pipeline 
operator.

When the SMFL data identifies a sharp, axially narrow 
field response relative to the MFL response, the algorithm 
assigns a probability that any given feature is truly SSWC. By 
leveraging the MFL and SMFL field response geometry, and 
assuming the v-shaped groove geometry, the classifier can 
then better size the anomaly’s length and depth.

The classifier’s effectiveness is demonstrated by the 
following case studies, which highlight the algorithm’s ability 
to identify SSWC within fields of varying levels of complex 
aggressive CCLS. 

Case study 1
High field axial MFL and SMFL produce the primary data 
sets used for SSWC discrimination. In the axial MFL image 
on the left in Figure 2, metal loss has produced a uniform 
response across multiple sensors circumferentially. In the 
field response recorded within SMFL (right in Figure 2), both 
the seam weld (discolouration) and the characteristic sharp 
axial response are documented. The SMFL data indicates 
the metal loss is both located coincident with the seam 
weld and is a narrow, planar axial feature. Leveraging the 
field response in each data set, the classifier identified 
this region as having a high probability for the presence of 
SSWC.  

Case study 2
Here, ILI data identified multiple metal loss features, 
labelled A and B, respectively. The axial MFL field response 
(Figure 3) documents both metal loss locations with similar 
uniform responses. By evaluating the data in the helical 
SMFL field response (Figure 3, right), it is apparent that 
the first feature (A) is, in reality, a deep axial metal loss 
feature coincident with the weld seam (discolouration). The 
algorithm identified this with a higher probability of being 
an SSWC. The second feature (B) reveals a uniform response 
in both technologies, not demonstrating a narrow axial 
shape, and is not located in the seam. Clearly feature B is 
not SSWC.

The dig verification images (Figure 4) confirm the location 
and geometry of both metal loss features, including the 
presence of SSWC.

Fighting favouritism, one anomaly at a time
Corrosion may play favourites – and it may not behave 
predictably or follow an established set of rules. But with 
an improved method for distinguishing different corrosion 
conditions, operators can beat corrosion at its own game. 
Now more than ever, it is becoming easier to pinpoint and 
prioritise threats – and prevent catastrophic events. 
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Figure 4. Correctly identified SSWC.

Figure 5. High field axial MFL field response to SSWC (left). 
High field helical MFL (SMFL) field response to SSWC (right).
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Check 
before 
you buy

Richard Moss, Engweld, UK, 
describes the features it is beneficial 

you consider before purchasing a 
welding helmet.

When it comes to welding, safety is paramount 
– no matter what type of project you are 
working on. It can be difficult to know which 
helmet is suitable for you with many sizes, 

variants and brands in the market.
If safety measures are ignored then you could face 

a number of life-threatening hazards including onsite 
explosions, harmful fumes and gases, as well as electric 
shocks from equipment.

It is near enough impossible to carry out your job 
properly without a welding helmet. It is also one of the 
most important pieces of personal protective equipment 
you can have. 

A fully functioning welding helmet will help protect 
your eyes and skin from severe sparks, burns, flashes and the 
bright light of the torch fire. So, what should you be looking 
for when choosing your next helmet?
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Engweld’s team of welding experts have put together a 
number of key points to help you choose the right welding 
helmet. These include ensuring the helmet: is the appropriate 
weight for the user; adheres to the correct legal safety 
requirements; discusses which is best, auto-darkening or passive 
filters; viewing size; and personal preference.

Legal safety requirements
There are a number of safety standard tests which help to 
ensure that all welding helmets have the required level of safety 
capabilities. Without adhering to these safety requirements, a 
user could put themselves in danger.

This is to show that they can handle a number of key 
welding tasks including high-velocity impact from flying objects, 
prove they can provide 100% ultraviolet and infrared filtering 
(regardless of shade setting), and are also able to withstand 
temperatures as low as -5˚C and as high as 55˚C.

Any welding helmet you are debating the purchase of 
should meet EN 175 and EN 379 industry safety standards – 
this is the required European standard for all welding helmets. 
This ensures the helmets have been tested and passed all the 
required health and safety checks.

Weight
In recent years, there has been a real push throughout the 
industry to improve the comfort and productivity of welding 
operators while still maintaining high levels of safety. It is now 
possible to get custom-made helmets and industry standard 
helmets that have adjustable settings. These factors can affect 
the weight of the product.

As a welding operator, you will typically be wearing a 
helmet for five or six hours a day, which makes the weight 
of your helmet a key consideration. On average a helmet can 

weigh anything from 534 g to 730 g. This depends on a number 
of factors, including whether or not the helmet has automatic 
darkening filters, contains batteries, and what materials have 
been used.

A lighter welding helmet will reduce the strain on your neck, 
which will help reduce fatigue whilst also increasing comfort 
whilst you work. 1 lb in weight does not seem like much to 
the regular person but you will certainly notice the difference 
between a helmet weighing 1 lb compared to one weighing 2 lb 
or more.

Auto-darkening or passive filters
Welding helmets with auto-darkening options are available at 
every level within the welding industry, from the at-home hobby 
welder to the day-in day-out professional.

One option is the more advanced auto-darkening helmets, 
which will automatically change from an inactive state to an 
active state when you are carrying out a job. You can even 
adjust light sensitivity and delay time on almost all auto-
darkening helmets. These are significantly more convenient 
and can meet the needs of any welder from TIG and ARC, to 
MIG.

These helmets will protect you from harmful emissions 
whilst darkening in just milliseconds, this is all down to quick-
changing LCD (liquid crystal display) technology within the 
auto-darkening cartridges. 

An auto-darkening helmet also has the ability to help you 
see clearly whilst the helmet is in the down position. This 
allows for quick set-up and positioning, ahead of you beginning 
your welding job.

The auto-darkening functionality will help increase your 
productivity as it eliminates unnecessary breaks when you are 
adjusting your helmet on a job.

Passive welding helmets have a dark lens that does not 
change or adjust, and welding operators nod the helmet down 
as they start the arc when using this type of helmet. Key 
benefits of helmets are that they are much cheaper compared 
to the auto-darkening helmets. They can also last longer as they 
do not have any controls on the inside or outside that could 
break.

Most welders prefer auto-darkening helmets due to their 
flexibility, and the fact that they can improve productivity. 
However, the decision depends on whether you are a beginner 
or are going to weld professionally, as well as your preference 
and budget. It can be worthwhile giving both types a try before 
making any decisions or conducting further research.

Viewing size
Another key consideration before purchasing a welding helmet 
is the viewing size. Typical viewing sizes range from 6 in. for light 
duty applications to 9 in. for industrial use. There are two main 
points you will need to take into account when it comes to the 
viewing size on your helmet of choice.

The majority of purchase costs for any welding helmet 
typically lie with the viewing size area. The larger the viewing 
area, the more expensive a helmet will be. Investing a lot of 
money into a welding helmet with a larger viewing size than 
required can be an unnecessary expense. Figure 1. Pro-Line ADF welding and grinding helmet.
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You will also need to take into account the amount of 
overhead welding that you are likely to be doing. It is well 
known within the welding industry that flat or horizontal 
welding is preferred, but there are times when overhead welding 
becomes a necessity.

With this type of overhead work, your helmet should 
always be well equipped to protect your neck. During overhead 
welding, you will more often than not be working against gravity 
and the need to keep debris and flames away from both your 
neck and face is paramount. 

A large viewing area will be extremely useful for overhead 
welding as it will give you better control and help you to make 
as little moves as possible during a job.

Personal preference
Before committing to making any purchase of a welding helmet 
there are a number of personal checks you should be carrying 
out. 

It might sound straightforward but trying a helmet on to 
ensure that it is a comfortable fit is something that a lot of 
people forget to do. Making sure that your welding helmet of 
choice also adjusts up, down, forward and back is another key 
check to carry out. When testing this, it is important to check 
how much space there is between your neck and the helmet. 
Too loose and the helmet could fall out of place, too little and 
it could be uncomfortable.

There are plenty of welding helmets that do not include an 
adjustment for the helmet’s distance from the face. This can be 
an issue for people with large heads or especially large facial 
features, such as beards, and is something you should always be 
aware of.

Try on your helmet of choice to determine if the rate of 
fall and degree of tilt will allow you to lower it in a controlled 
manner. Some helmets have no damping, so the helmet will 
quickly fall into position.

Others will allow you to set the resistance and therefore 
control the rate of fall and the endpoint where the helmet will 
stop when it is lowered into your desired welding position.

You should also check how the helmet behaves in the 
upward position to make sure it softly locks into its detent, 
which will help it stay in an upward position when you are at 
work.

Finally, be sure to check the standard sweatband for your 
forehead. Is it soft and absorbent enough to increase comfort or 
not substantial enough to keep perspiration from your eyes?

In the past decade, welding helmets have improved 
massively and now offer many additional features and benefits 
that help increase welder protection, comfort and productivity. 

It may be tempting to buy the least expensive helmet 
if you are on a budget or to go for a helmet you have been 
recommended, but taking the time to explore all of your 
options can have a big impact and help to deliver long-term 
benefits.

Engweld has supplied welding equipment and accessories 
to welding and engineering companies throughout the UK 
since 1970 and has maintained a track record of providing 
products to meet the needs of welding professionals in 
numerous industries. 
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WWW.SPC-NET.COM

PROTECT 
YOUR ASSETS 

TRUST THE WORLD LEADER IN 
 SPECIALTY COATINGS

 Specialty Polymer Coatings (SPC) is a leading formulator, 
manufacturer and distributor of “state of the art” 100% solids liquid 
epoxy and polyurethane coatings. The company has a broad line 
of coating solutions which are utilized extensively in the pipeline 
industry, on railway cars, lining for tanks and steel structures as well 
as marine docks, ship decks, hulls and other aqueous applications. 
SPC promotes environmentally sound practices with the majority of 
products being VOC free. SPC’s high performance coating products 
are manufactured to the highest quality standards and are available 

applications.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Web'] [Based on 'Web'] [Based on 'Web'] [Based on 'Web'] [Based on 'Web'] [Based on 'Web'] [Based on 'Web'] [Based on 'Web'] [Based on 'Web'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (Adobe RGB \(1998\))
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


