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UNIQUE
OFFSHORE

CHALLENGES
Paul A. Spielbauer and Mark
Clemmons, CRC-Evans Automatic
Welding, USA, examine offshore
welding technologies designed to tackle
corrosive environments.

A

s the global demand for energy continues to
increase, we are going further and deeper than ever
before to reach oil and natural gas. These resources
often contain acidic compounds and are referred
to as “sour service”. The presence of chlorides, H2S and CO2
has a corrosive effect on standard C-Mn line pipes such as
X-60 and X-65. As the demand for energy grows, we cannot
afford to preferentially draw from sweet service wells and are
more commonly being faced with the challenge of producing
from sour service wells. It is estimated that up to 40% of the
worlds known natural gas and oil reserves are considered
sour service. As we push into deeper waters, temperature and
pressures increase, only amplifying the rate of corrosion on
Figure 1. CRC-Evans P-450 in
use on firing line, Vigra, Norway.
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standard line pipe materials when sour service conditions are
present.

Countering corrosive environments
To counter the effects of corrosive environments, inhibitors
are added to the production line or the line pipe is utilised
with specialty alloy composition i.e., decreased C and Mn and
increased V content amongst other changes. The effectiveness
and ability to implement this as a mechanism to counter
the effects of the corrosive compounds varies with the
application. A third option, which is being increasingly used, is
the implementation of corrosion resistant alloys (CRAs). CRA
materials come in several forms, whether that is solid pipe for
13Cr or 22Cr or X-52 to X-70 pipe internally clad or lined with
2 - 3 mm of a CRA material. Commonly used materials for
cladding or lining are stainless steels (SS) 316L, inconel 625 or
inconel 825, amongst others. All of the various materials have
their benefits and are appropriate in given applications. One
item consistent in all of these materials is that joining them is
more difficult to accomplish when compared with standard
C-Mn pipeline materials.

Welding procedures
The welding of these materials requires that special care is
taken and that proper welding procedures are developed and

implemented so as not to damage the liner or base material
and compromise the corrosion resistance. Each material
presents its own unique challenge in regards to weldability.
Adding to the challenge, one must keep in mind the difficult
and demanding environment encountered in spool base
and offshore production where CRA lines are commonly
fabricated. While the welding of these materials has been
completed successfully in multiple ways, TIG and MIG welding
have been used most commonly and with the most consistent
results often in combination or standalone.
Manual TIG welding has been used to produce welds
of high quality, but due to the slower travel speeds and the
inability to complete the weld manually in narrow gap bevel
production is limited. Mechanised TIG systems are available in
the market, but decreased travel speeds and deposition rates
are encountered when compared with the MIG process.
Utilisation of the mechanised MIG process, whether in the
short circuit or pulsed spray mode of transfer, has been used
successfully. One major drawback has been the inability to
deposit the root without the use of a copper back-up clamp.
This presents the risk of copper contamination cracking (CCC),
particularly in the presence of austenitic stainless steels, of
which some CRA materials are comprised.
To take advantage of the best of both processes a
hybrid procedure has been used in the past. The root and
hot pass, which is the most difficult to achieve without a
backing clamp, is completed by skilled manual TIG welders
and the filling and capping passes are completed with a
mechanised P-GMAW welding system. This hybrid procedure
is still with some drawbacks for production as the root and
hot pass cannot be completed as quickly as is possible with
mechanisation. Additionally, CRA materials have shown to
be very sensitive to heat input from the welding process and
full monitoring and control over a manual welder cannot
be achieved the way a mechanised system can be fully
controlled.

Revolutionising pipeline fabrication
Figure 2. CRC-Evans P-450 external CMT welding system.

Figure 3. Welders depositing CMT root pass with the P-450 on
a spoolbase, Orkanger, Norway.
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In 2007, CRC-Evans Pipeline International partnered with
Fronius International to revolutionise pipeline fabrication.
Fronius had recently developed cold metal transfer (CMT), a
welding process where the welding wire is retracted between
droplets and a very low current flow is used. CRC-Evans had
recently developed their new digital technology welding
system, the P-450, and when the two were combined into the
P-450 CMT welding system, root passes were reinvented.
The Fronius Robacta Drive has been integrated directly
onto the CRC-Evans P-450 external pipe welding system.
The Robacta Drive works in concert with the wire buffer,
(affectionately called the boomerang due to its shape) and
VR7000 Fronius wire feeder.
The key to this system is the Robacta Drive. The instant
the inverter senses the droplet touching the weld pool, it
drops the welding current and the Robacta Drive retracts
the wire from the puddle leaving a single droplet of metal
transferred to the weld puddle. The wire drive then pushes the
wire forward again and the cycle repeats itself leaving a clean
weld with almost no spatter.

close dimensional tolerances helping
ensure proper alignment and facilitating
the use of automatic welding. The next
step in the process is the alignment of
the pipe ends for welding. Here too
CRC-Evans is pioneering the market with
its purpose built digital line up clamp
(DLUC) with integrated V-purge and
vision welding system. This system is
made of specialty materials to ensure
no contamination of CRA liner. During
welding of the root, it is critical that a
backing gas of 100% Argon shields the
molten pool during the root and hot pass
deposition. The line up clamp provides
this purge and after completion acts
as an inspection tool providing quick
Figure 4. CRC-Evans CRA digital line up clamp (DLUC), Orkanger, Norway.
feedback on root pass quality. The clamp
has an integrated laser inspection tool
for geometrical inspection and video camera for visual
inspection of the completed root. The CMT process in
combination with the DLUC eliminates the need for a
copper back up clamp. This in turn eliminates the risk of
copper contamination. Paired with the DLUC, the P-450
CMT can consistently produce flawless root passes in any
production venue.
After the root bead is deposited, the remaining fill passes
are deposited with CRC’s other all-digital workhorse the
P-625. The P-625 can be configured for dual or single torch
welding. The P-625 system was developed specifically for
the offshore and spool base market and has proven to be a
successful and robust solution. This winning combination of
technology has allowed CRC to reduce its overall repair rate
Figure 5. CRC-Evans P-625 external welding system in use on
on many projects to 0.2 - 1.3% average. Further expanding the
laybarge firing line. Laybarge, North Sea.
use of CMT to normal C-Mn steel CRC-Evans has achieved a
0% repair rate on its Gullfaks project.
While the CMT process is being carried out by the Fronius
power supply, CRC’s P-450 is guiding the torch down the pipe
Future innovation
bevel. The P-450 is an all-digital system capable of speeds
CRC-Evans is actively developing new techniques to be on the
from 5 - 60 in./min, oscillation rates of 0 - 220 beats/min
forefront of what is coming. Going forward CRC is utilising
with an oscillation width of 0 - 2 in. The P-450 can be
the P-450 with the CMT process to successfully weld 625 clad
programmed with zone parameters meaning that it utilises
materials with ERNiCrMo-3 consumables. Previously utilised
different weld parameters on different positions on the pipe.
only for the hot pass through cap passes, the ability to use
For instance, the travel speed can be set at one speed from
this consumable in the root will be of benefit to the market
12:00 to 2:00 and another from 2:00 to 4:00 and a third from
going forward. Along these same lines as further weld metal
4:00 to 6:00 o’clock positions. Another feature the P-450
strength and toughness is required the, 686 type consumable
offers is CRC’s Thru-The-Arc-Tracking. Once the tip-tofor MIG fill and cap is being developed. This may play an
work distance is set in the weld parameters, the P-450 will
increased role in future production.
maintain the work distance automatically by sampling the arc
Offshore and spool base welding presents a unique
voltage/amperage at the point of contact in the bevel and
challenge with its stringent quality and dynamic environment.
compensating instantaneously to maintain the voltage/amps
CRC-Evans strives to be at the forefront of this field by
at those pre-programmed weld parameters.
working to ensure that the best technology is put forward
The system has been employed successfully in spool
in the market. The use of the CRC-Evans P-450 coupled the
bases worldwide and is a key part of the process in
CMT process is prime example of this effort. CRC-Evans will
completing a high quality weld. Where this system of
continue to strive to bring the best people and equipment in
success begins is in the application of a precision bevel.
the world together resulting in the highest levels of safety,
Pipe facing machines apply a narrow gap bevel design to
quality and production.
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