Welding Systems




WM Welding SyStemS was founded to offer 1

mechanized welding services and specialized equipmhéo the
pipeline industry and has been involved in supplgrequipment
and personnel for projects in North America and @seas since its
inception in 1995. RMS supplies the pipeline indystith the latest
state-of-the-art welding systems incorporating a glity control
system required to meet the demands of pipeline owg
companies. RMS is committed to an ongoing reseaacial
development program and is continually investigatimew product
opportunities.

With a contractorsO background, RMS understandsdngractorsO
requirements and the meaning of downtime. RMS supglthe
equipment to the project ready to go to work, minimaing the initial
rig up time. This experience enables RMS to expisdcope of
services to the pipeline industry to include:

¥ Pipe End Preparation Equipment
¥ Internal Welding Equipmeimiorth & South America only)
¥ External Welding Equipment
¥ Weld Data Monitoring Equipment
¥ Weld Procedure Development
¥ Welding Shelters
¥ Manual Welding Equipment (e.g. Internal
& External Clamps)

RMS offers a full range of mechanized welding sessito the
pipeline market. RMS will take full responsibility the supply of
equipment, consumables and spare parts. Our expecied
technicians can provide maintenance on the line.




RMS Mechanized Welding System

RMS Welding Systems offers a complete welding sysfi®m end
preparation to the final weld pass. Designed fondfield proven
in harsh environments, RMSO mechanized weldingisyptovides
the flexibility, precision and reliability to meehe demands of a
wide range of pipeline projects. Based on over 2ss of experience
in pipeline construction, RMS understands the neexishe pipeline
industry.

Each component of the various systems is designeaperate
independently so that production is not compromiseshould a
fault occur in any one module. Where necessary, 1uled can
communicate with each other providing data loggingr control
functions. Microprocessor control of critical compents allows
each parameter to be precisely and dynamically résged under
all operating conditions. These parameters can lzesity field
programmed to match the welding procedures specitidor the
type of pipe being welded.

Weld Data Monitors provide real-time, remote readaf critical
parameters of the welding process, as well as logga complete
record of each weld, providing the information to eet the
requirements of quality assurance programs.



Mechanized Welding Equipment

The RMS Welding System is a fully mechanized gaslraec
welding (GMAW) system, designed and developed tdaveipe
girth welds for both onshore and offshore pipelines

The overall welding operation utilizes a combinatiaf internal
welder/line-up clamp (root bead applied internallygxternal orbital
welding machines, and pipe end preparation machines

The RMS WELDING SYSTEM consists of the followingjtsi

1) INTERNAL WELDING MACHINE

(North & South America only)

The Internal Welding Machine is used for lining @md internally
holding two sections of pipe in position, and apphg the root
bead.

A precision ring mechanism ensures precise trackafghe wire
drive system with the precision cut land of the gipwhile the
clamping shoes hold the pipe firmly in place.

The root bead is produced utilizing four to eightixg feed systems,
depending on the pipe diameter. Welding is carriedt in the
vertical down position, first in a clockwise dirémh, applying the
root bead to 180 degrees of the inside of the pifigLring clockwise
welding, the counter clockwise wire feed units amoved into
position. At the end of the clockwise sequence, tt@unter clockwis
sequence begins welding in the counter clockwiseadition, welding
180 degrees, to complete the inside root bead weld.

Joint-to-joint travel time is 12 to 17 seconds f-metre long pipe
Move and set-up time for the Internal Welding Manhbivaries wit
operator skills but is generally 1.5 to 2 minutg@is gives a weld
to-weld cycle time of 2.5 to 3.5 minutes. Only apjgerator is
required to apply the internal root bead regardless diameter.



2) EXTERNAL WELDING MACHINES
External Welding Machines (MOW | & MOW II) arédmndl tested
to operate in harsh conditions from northern Canatiathe tropics.
The Mechanized Orbital Welder sets a new standargrecision
control for external welding machines. Microprocesscontrol
accurately maintains multiple welding parametershigh are easily
programmed into the unitOs internal memory. Muliilarameters
may be stored in the controller. This flexibilityeans that fewer
welding machines are needed to meet varied produati needs.
It also means that, should equipment problems arigewer spares
are needed. Our simple modular design enables spged
replacement of critical components, reducing prodiimn downtime.
RMSO philosophy is to keep the equipment simpleratiable using
state-of-the-art electronics. These machines cagodbe used in
certain applications to apply the root pass exteftyautilizing an
internal lineup clamp with copper backup shoes.

MOW |

The MOW | can be easily programmed in the fietthéinges to
welding parameters are required. The software canta database
of individual units so that technicians, with a mimum of effort,
can easily set up the External Welding Machinesfeariety of
pipe wall thicknesses. The software was designedh¢osimple to
operate with a minimum of training and support. RMSes a hand-
held device that is pre-programmed with all necesggarameters.
This system has proven to be simple and reliabléiéfd use.

Besides the ability of the operator to select mpl& parameters,
RMS has incorporated additional functions, basedferdback
from field use. The unit will display, on the buiift LED display, the
real time speed set for travel, wire feed, and éation. At the push
of a button, each of three motors will operate farspecific time
interval so that each parameter may be confirmed diyect
measurement. The travel motor direction can be resed by the
operator and the travel direction is clearly idefiéid on the display.

MOW li

The MOW Il External Welder is a modularized systeincan be configured in a variety of ways, incing
single head/single torch, single head/dual torchydl head/single torch. The MOW Il consists of an
external welder, torch assembly, pendant contrabltage control, current control, and remote mounted
wire feed mechanisms. The welding process is coltébby a hand-held pendant that can be field
programmed with multiple parameters (procedures) akly and securely.

The MOW Il offers the greatest amount of flexiilib meet the needs of the pipeline industry. Utilng
a pivotal oscillator, the MOW Il can operate in geparrow grooves to help reduce the amount of weld
metal deposit required.



MOW |

3) RMS WELD MONITORING SYSTEM

Q1

Linking the Bug Control units to our Weld Data Mtmriprovides
an unprecedented level of system management. Ourld/Bata
Monitors will display the current amperage, voltag&avel speed,
oscillator speed, wire feed speed and instantanedesat input for
each pair of welding bugs. The unit is located adesthe welding
tent where supervisory and inspection personnel caasily monitor
the welding process. In addition, each monitor reds the current
welding parameter and the amperage, voltage andwed speed
for each machine, as the weld is being produced.

Although designed to work together, the Weld Datadviitor and
External Welding Machines operate independentlyezfch other;
ensuring that the integrity of each component is nmgained. The
Weld Data Monitor / Data Acquisition System is @pial and is not
necessary for the welding sequence. A weld numbexynive entered
into the Weld Data Monitor utilizing a Weld Countanit from
inside the welding tent, making it possible to trkall welding data
for a specific weld number.

At the end of the day, all welding sequences maydmvnloaded
and printed for review. These reports contain thesla station
identification, weld number, average welding speedyerage
voltage, average amperage, average heat input, &inek of welding.
This information is stored on a computer and altaeds can be
transferred onto a storage disc for future review.

MOW i Weld Data Monitor




4) PIPE END PREPARATION MACHINE

A major component of the RMS Welding System, theeFtnd
Preparation Machine is used to cut a precision camopd bevel
on the pipe ends prior to the welding operation. froduces a
compound narrow gap bevel on an existing standaré*30-degree
bevel, or flame cut end supplied on the line pigdydraulically-
operated clamping shoes hold the machine squarette pipe and
a rotating face plate equipped with multiple carb@lcutting tools
is fed into the pipe end.

The narrow gap bevel reduces the weld metal volumegjuired to
fill the weld groove and therefore significantly desases the overall
welding time, compared with manual welding usinganventional
30-degree bevel. These advantages increase withaasing wall
thickness. These machines can be set up with aetyof bevel
configurations to meet the requirements of the pregt.

5) PIPE COUNTERBORE MACHINE

The Pipe Counterbore Machine, operated by a hydiapbwer
unit, is used to cut the inside of the pipe to spicwall thickness
to match unequal wall thicknesses. The Counterbbtachine can
bore back into the pipe up to 5.5 inches. These imiaes are
necessary when using mechanized ultrasonic scanrfersveld
quality inspection on pipe joints of unequal wakicknesses.

6) PIPE BANDS

Manufactured from high quality steel, pipe bandsegpositioned
to an exact distance from the bevelled land. Thecaimferential
bands serve to guide the External Orbital Weldingchines as
they travel around the pipe. These bands are spriogded to
compensate for temperature variations of the pipae land.



Girth Weld Properties

The RMS Welding System is capable of producing isbest, high
quality, multi-run welds which possess the mechaaliproperties
necessary to qualify for procedures that meet today stringent
welding codes and match weld metal strength, inclundy X80
(550mpa) grade line pipe materials, and low-temptrnee weld
metal toughness.

The internally-applied root bead minimizes the effieof Ohigh-lowO
and offers the inherent advantage of producing armsistent weld
metal profile, often a requirement for sour gas siee pipelines.

Due to the fact that the system uses a OLow HydnGjype welding
process, it possesses particular technical, as astconomical,
advantages when welding high strength and/or heawall thickness
line pipe materials.

Project Support

Weld Procedure Development and Qualification
¥ Nisku, Canada workshop with R & D facility availa

Training
¥ Welding Machine operators
¥ End Preparation Machine operators
¥ Service technicians

Field Service
¥ Highly qualified and experienced operators and
technicians available to set-up, operate and maintthe equipment

Spare Parts and Consumables
¥ Extensive inventory of spare parts and welding
consumables is maintained

Welding and Support Equipment
¥ Design and Fabrication of welding tractors
and accessory equipment
¥ Tractor-mounted hydraulic power units
¥ Maintenance trailer design and fabrication



Pipeline Projects

Since the successful completion of our first mecliwsd welding
project in 1995, RMS Welding Systems has beenamsiple for
supplying equipment and personnel on pipeline prajts worldwide.
(See attached work history summary.)

RMS-supplied Equipment

RMS can offer a full range of pipeline equipmefite following is
a summary of the range of equipment which is withRMSO scope
of supply. A detailed list of equipment is availelupon request.

¥ 572 Pipelayers complete with hydraulic power unit

¥ 572 Pipelayers complete with welding power sowgce
(other configurations are available upon request)

¥ Pipe End Preparation Machines

¥ Diesel/Electric-Powered Hydraulic Power Units

¥ Internal Welding Machines

¥ External Welding Machines

¥ Weld Data Monitor/Acquisition Unit

¥ Pipe Bending Machines

¥ Internal Bending Mandrels (air and hydraulic)

¥ Bending Sets

¥ Pipe end pre-heaters

¥ Manual & Electric-powered oxyacetylene pipe
cutting machines

¥ Range of road boring equipment

¥ Internal line up clamps

¥ External line up clamps

¥ Rolli-cradles

¥ Lowering-in belts

¥ Welding Blankets

¥ Welding Shacks, with or without floors



