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F irst appearing almost 20 years ago, 
composite line pipe is a relatively 
new technology in the oil and gas 
industry. Those who are familiar 

with it know that there are benefits to 
using composite line pipe over steel. It is 
corrosion resistant (eliminating the need 
for corrosion management programmes), 
provides installation cost savings and can 
be used for many applications. As a result, 
composite line pipe has gained a lot of 
traction in the industry over the last five 
years. A key difference between the major 
brands of composite pipe that are on the 
market is the manufacturing process.

!SAFETY 
FIRST

Figure 1. Installing 
FlexPipe Linepipe High 
Temperature via a chain 
ditcher.
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Shawcor’s Composite Production Systems group, 
which is home to the FlexPipe, FlexCord and FlexFlow 
product lines, focuses on operational excellence at 
its three Canadian manufacturing facilities. The group 
benefits from its philosophies about manufacturing 
process control, commitment to quality, an empowered 

operations culture and a key focus on maintaining the 
highest safety standards. These factors allow the group to 
provide a high level of manufacturing expertise. 

The basics
Composite Production Systems’ pipe is designed 
by four teams of engineers – product, applications, 
manufacturing technology and equipment, and process 
and continuous improvement. The teams look after 
each element of the process and ensure that Shawcor’s 
composite designs are innovative.

The basic architecture of Composite Production 
Systems’ three product lines begins with an extruded liner 
made of high density polyethylene (HDPE). This liner acts 
as the bladder that carries the fluids through the pipeline 
system. Several strands of high strength glass fibre, steel 
cord or composite tape are wound around the liner 
with strict tension control and a carefully engineered 
wrap angle. A jacket of HDPE is then extruded to 
protect the glass, steel or tape. The type and amount of 
reinforcement gives the pipe its strength and ultimately 
determines the pressure rating of the pipe. Use of these 
different materials allows Shawcor to offer pipe that is 
suited to a variety of applications.

Manufacturing philosophies
As a foundation, Shawcor has developed the Shawcor 
Management System (SMS). The SMS encompasses a 
lean manufacturing philosophy and set of best practices 
that are focused around different lean, six sigma and the 
company’s tools.

The SMS includes visual controls that show what 
is going on in the facility, how things are progressing 
and how to improve. Five minute meetings, called daily 
management process meetings, are held at each work 
centre to review metrics, reflect on how the previous 
day went, identify any safety hazards and solve any 
problems in real time. This immediate decision making 
eliminates bureaucracy and ensures that road blocks are 
removed quickly. Therefore, employees can work more 
economically. 

The system has had a great impact on the general 
running of the business, which, in turn, brings value to the 
customer. Shawcor’s goal is to see permanent cost savings 
of 2% of revenue each year. This offsets the rising costs 
of high performance raw materials and allows Shawcor 
to use higher quality materials, while keeping prices low. 
As a result, customers see lower project costs, higher and 
more consistent quality, along with enhanced on time 
performance. 

While annual assessments ensure that all of Shawcor’s 
facilities are performing to programme standards, the 
things a company does on a daily basis can make things 
much better and more efficient. A constant focus on 
improvement has allowed Shawcor to add capacity to its 
manufacturing facilities by implementing better practices 

Figure 2. Winding glass fibre around liner.

Figure 3. Supervision of equipment.

Figure 4. Cooling the liner.
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alone. Employees examine process details to ensure they 
are as effective as possible and to identify how they can 
be improved. This not only leads to a consistent, cost-
effective and quality driven process, it also leads to less 
rework. 

All of the above come together to drive efficient 
manufacturing performance.  

Testing and quality
Composite line pipe must meet very specific 
qualifications in order to be released to market. 
Some of these qualifications include ASTM F2686-
10 (‘Standard Specification for Glass Fiber Reinforced 
Thermoplastic Pipe’), American Petroleum Institute 
(API) SPEC 15S (‘Spoolable Reinforced Plastic Line Pipe’), 
and ISO 9001:2008 (‘Quality Management Systems 
– Requirements’). Since hundreds of tests must be 
performed on any new product before it is released, the 
testing process takes two years to complete. Shawcor 
completes its testing in house with specialised equipment 
and with third-party witnessing and verification. 

Composites are more highly scrutinised than many 
traditional materials, such as steel. Therefore, quality 
control is a critical part of the manufacturing process. 
From supplier evaluation and approval to the qualification 
of every finished reel of pipe, quality control data 
must be diligently reviewed and evaluated. However, a 
commitment to quality should begin before the pipe is 
made, with exacting standards placed on raw materials. 
Suppliers provide material composition data and maintain 
certification and quality control test results for all raw 
products. Material certification and traceability helps link 
the raw materials used with production records.

High quality monitoring systems are active throughout 
the manufacturing process to ensure that all of the pipe 
that is produced meets or exceeds industry specifications. 
One unique element of Shawcor’s process is that it tracks 
all of the specifications to see if they fall within expected 
norms. Considering the normal variations, if something 
unusual happens it can be controlled and adjusted before 
it becomes a quality issue. Some of the tools used to 
collect data and measure quality include ultrasonics, 
lasers and vision systems. A sample from every reel of 
pipe manufactured goes through a full destructive burst 
test to ensure product performance. The data that is 
collected can either be fed to an online process control 
system or control charted real time to check for out of 
control events.

Safety and culture
Safety and the environment are key. They are also central 
to Shawcor’s core values. As both a company and as a 
community member, the company has a responsibility to 
operate in a safe and environmentally-friendly way.

For Shawcor, safety is considered not only in its 
manufacturing facilities but across the organisation. As 
well as investing in high quality equipment and employing 
leading processes, Shawcor finds it beneficial to invest in 
its people. Communication and training are two areas that 
are continuously evolving. Focusing on key performance 
indicators that are impactful and relevant to each process 
helps ensure that work is meaningful and clear.

New manufacturing employees at Composite 
Production Systems participate in a detailed safety 
orientation, which includes classroom training. Following 
this orientation, they become part of the company’s short 
service employee programme. 

An experienced mentor is partnered with the new 
employee to answer questions, as well as provide training 
and guidance. The programme typically lasts between two 
and three months. Once the mentor feels confident that 
the new employee can perform their job safely, they sign 
off of training and graduate from the programme. 

This introductory structure helps minimise the risk of 
injury to new employees as workers in their first month 
on the job are more than three times more likely to suffer 
a lost time injury than workers who have been on the job 
for a year or more. 

The stop work authority programme is an initiative 
that has been put in place by Shawcor to keep safety at 
the top of everyone’s minds and to reduce workplace 
accidents. Every employee is responsible for recognising 
that by risking incident or injury, they are putting what 
they value and those they care for in jeopardy. 

Employees are authorised and obligated to stop 
working if they believe it will create an imminent danger 
to the health and safety of both themselves and their 
co-workers. In fact, any time a manufacturing employee 
activates an emergency stop in the plant, regardless of 
the reason, they are not reprimanded but celebrated. In 
activating an emergency stop, there is time to address any 
imminent danger instead of having someone jump into an 
unsafe situation and get hurt.

Overall, it is the sum of the parts that make the 
manufacturing process something that Shawcor’s 
Composite Production Systems takes great pride in. 

REPRINTED FROM FEBRUARY 2017 /  World Pipelines   


