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Pipe protection for offshore pipeline
construction
By Michael Magerstädt and Gunther Blitz, ROSEN Swiss AG, Stans, Switzerland
Complex and sensitive facilities have to be managed under safe, reliable, and economically feasible conditions.
Linepipe – especially that used offshore – is often stored for a long time before use. Protection of these assets from
environmental factors, dirt, third-party damage, and theft is important. Pipe also needs to be tracked and identified
during the entire logistics process. This article discusses a novel pipe cap system which caters to each of these needs,
providing the ability to protect, track, and monitor a pipe.

I

n large offshore projects, concrete weight coating of pipe needs
to be performed in advance of actual pipelaying. Since laybarge
time is extremely expensive and laying schedules are tight,
a large number of pipe joints need to be ready for shipping once
pipelay commences. Hence, large numbers of concrete-coated
pipes need to be stored near the quayside, and entire shiploads of
these pipes need to be ready for shipping at defined dates.
This means that at the point of load-out, the pipe lengths
to be shipped to the laybarge need to be free of defects and
corrosion – clean, and free of foreign material on the inside and
at the welding cutbacks at the pipe ends. Only a few minutes
of handling time per pipe are available in this situation, and
therefore the concrete-coated pipes, which may have been stored
for between months and years, depending on the volume of the
project, need to either be individually cleaned and inspected
before load-out, or protected in a way that keeps them clean,
corrosion-free, and undamaged during the entire storage time up
to load-out.

process would need to be set up separately, and conducted at a
very high speed. Handling and washing of the pipe – including,
amongst other steps, the removal of a protective ‘dope’ from the
blank steel cutbacks at the pipe ends which would otherwise
corrode during storage – requires a lot of labour, even when
the most sophisticated handling equipment is used. Due to the
uncertainty of what percentage of pipes actually passes the
inspection, a large number of additional pipe lengths need to be
coated and stored as safety stock.

Solution 1: Individual cleaning and inspection

The importance of pipe tracking and monitoring

This solution could be very expensive because, since there is so
little time quayside during load-out, the cleaning and inspection

Currently, the only way that contractors and operators can
ensure that any issues occurring during laying or on the laid

Solution 2: Pipe protection
This is a highly economical alternative if it:
a. Protects cutbacks from corrosion during the entire
storage time;
b. Protects the pipe interior from dirt, water, animals
(and even humans); and,
c. Protects the pipe from (or reliably reports in real-time)
third-party damage, be it willful or accidental.

Figure 1:
Geography of
logistics and rightof-way. Image
courtesy of Nord
Stream AG.
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Figure 2: Modular options between the
high-end and basic systems.

Figure 3: Two-part (inner and outer)
high-end cap.
pipeline can be tracked back to potential sources of error in the
manufacturing and coating process is through the identification
of each pipe joint. This identification is also necessary for
inventory purposes and for logistics’ planning, particularly when
more than one storage yard or more than one concrete-coating
plant is used.
Often, a barcode is applied to the pipe interior in the pipe mill,
and bevels at the pipe end often carry stamped-in numbers. These
indicators remain visible during the concrete-coating process. If
the above Solution 2 is selected for pipe protection, however, the
pipe end caps will cover these numbers and barcodes.
Therefore, a solution needs to be provided that:
a. Assigns a pipe joint number to the capped pipe that can
be read whilst the pipe is capped up to or even beyond
load-out; and,
b. Is able to combine a third-party reporting function with
the individual pipe number and pipe location, or else realtime reporting of third-party damage has no value.
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Case study: the Nord Stream Pipeline
The Nord Stream project involves twin parallel 1,220 km,
48 inch diameter pipelines linking Russia with Europe. This
pipeline will connect the world’s largest gas reserves with the
European gas pipeline network, and will transport 55 Bcm/a of
gas once both strings are in service, which is expected by the end
of 2012.
Pipelaying to date is on schedule: the first string is operational,
and pipelay for the second string is in progress. Altogether
209,000 pipe joints will be laid.
Nord Stream is the largest offshore gas pipeline project to date,
and crosses a sea in which no pipeline has been laid before. Five
logistic locations along the Baltic Sea coast were selected, and
have led to a strong boost in local business and employment
whilst minimising environmental impact (see Figure 1).
The Nord Stream project required a high-end protective system
that would protect the pipes from dirt, corrosion, and third-party
damage throughout the entire storage process from concrete
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Figure 4: Membrane in inner cap.

Figure 5: Outer cap with inner cap ziplock system.

combined this with an electronic system to allow pipe-joint
tracking and detection of third-party damage. In addition, a
number of features to prevent water accumulation inside the pipe,
outer cutback corrosion, and to enable wireless data transmission
were included in the cap.
The cap system was designed for reuse to protect pipe joints for
the second pipeline after the first string was laid, and included
machines to mount the caps onto the pipe joints for correct
installation and sealing. However, the system was designed
so that any of the functions of the high-end version could be
omitted, still yielding a functional system.

A cost-efficient system: modular, from high end to
basics
Figure 6: One-part basic cap.

coating to load-out, as well as being able to track every pipe joint
throughout the whole construction process.
The original contact between Nord Stream and Roplast, one of
Europe’s largest manufacturers of cast polyurethanes, originated
from discussions with its parent company, Rosen, about pipe
joint inspection.
Under the trade name RoPlasthan, Roplast has developed highperformance elastomers with an extended property range over
the last decade. A core competency of Roplast is the combination
of elastomers and intelligent systems – for example the hermetic
inclusion of a sensor unit into very sturdy RoPlasthan products.
By synthesising its own polyurethanes from raw materials
rather than from commercially available multicomponent ‘kits’,
Roplast is able to offer customised elastomer property profiles for
specific applications.
Nord Stream selected RoPlasthan high-performance elastomers
as resilient protection material for the project’s pipe caps, and
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The high-end Roplast pipe cap system consists of:
• A two-part cap system (inner and outer cap) made from
RoPlasthan high-performance polyurethane elastomer;
• A membrane as part of the inner cap surface to allow
passage of evaporated water while preventing passage of
liquid water;
• An electronic box (e-box) mounted to the inside of the
inner cap containing all sensors, a radio frequency (RF)
identification (ID) chip for pipe joint identification, an
energy storage device, and a wireless transmitter; and,
• A wireless data transmission network with energy selfsufficient repeaters and a central control system.
The most basic system consists of:
• A one-part cap system made from RoPlasthan highperformance polyurethane elastomer;
• A membrane as part of the inner cap surface to allow
passage of evaporated water while preventing passage
of liquid water; and,
• An e-box with an RF-ID chip for pipe joint identification
only.
The components of the high-end protective cap are depicted in
Figures 3–5; the basic protective cap is depicted in Figure 6.
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Safety and security
Safety and security components of the high-end system
include:
• The e-box containing all sensors, a battery, the RF-ID chip,
and a wireless transmitter;
• A handheld barcode reader/RF-ID writer;
• The pipe-tracking system (RF-ID based);
• The data transmission system; and,
• The central control system.
In the high-end system, the e-box transmits alarms by RF
transmission to repeaters (transceivers) located at each storage
yard. Alarms occur when any sensors are triggered, and every
time this happens, the pipe number, type of alarm, and time
and date are transmitted. The e-box also sends ‘alive’ signals at
regular intervals: if this signal is not received on time, or if the
e-box malfunctions in any other way, an alarm is also triggered.
The e-box contains a RF-ID chip onto which the pipe number is
stored during mounting of the cap to the pipe.
In the storage yards, there is an array of self-assembling
routers and repeaters that are independent of external power,
being powered by a combination of wind generators and storage
batteries. These routers transmit real-time information to a
central control room via mobile phone connection. Alarms
and alive signals from the e-boxes – as well as information on
router problems or failures – can be analysed and followed-up
immediately by the control room personnel.

Figure 7: E-box.

Figure 8:
Transmission of pipe
number from barcode
to RF-ID chip.
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Figure 9: A typical yard layout with router/repeater masts.

Figure 11: A ROPCMS
central control system.
Safety and security components of the basic system include:
• The ‘e-box’ containing an RF-ID chip;
• A handheld barcode reader/RF-ID writer; and,
• A handheld RF-ID reader.

Only the beginning
In the high-end Nord Stream project, the Roplast pipe cap
system continues to perform very well and translates into
significant cost savings for the operator compared to conventional
protection, cleaning, and inspection systems.
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Figure 10: Self-sufficient router/repeater system.

For offshore project, just the certainty of a load-out with ‘nosurprises’ can easily mean multiple millions of dollars in savings.
For pipe emergency storage and for onshore projects, more
basic versions are being chosen by operators, still providing the
customer with optimum protection and complete pipe tracking at
a very economical price.
The modular system can be adapted to encompass other
phases of the construction process. Under the trade name
Pipeline CV, Roplast offers a system that comprises complete
tracking of every component of a pipeline – between the
steel smelter to the laid pipeline – with alarm and protection
functions customised to the respective application. For
example, in some multinational pipeline projects, actual
tracking of the trucks carrying pipes may be very important.
In others, monitoring of transport conditions (including
temperature, vibration, etc.) are in focus. Sometimes a system
without caps but with all the other features of the Roplast pipe
cap system could be required and can be constructed based on
this system.
Caps, electronic devices, as well as the data-transmission
and central-control systems can be customised over a wide
range of technical and economical requirements.
This intelligent system concept will be a game changer in
pipeline construction by its potential to dramatically reduce
construction and logistics cost.
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