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3.3.6  Welding  

Welding procedures and metallurgy should comply with the service of the system.
Engineering standards published by the American Petroleum Institute dictate what welding
techniques should be used (API 1991, 1999).  

With the ditch made and the pipe delivered, welding can begin. The pipe joints are placed
over the ditch for welding. As welding proceeds, a section of pipeline steadily increasing in 
length is in place above or alongside the ditch. Under some circumstances, pipe segments are
lowered into their trench before being welded together. Pipeline welding is done with electric
welding equipment, both manual and automatic. Welding machines are typically mounted on 
small trucks or pickups. The machines may also be mounted on tracked vehicles. A number of
welders — each with a welding machine — work on each pipeline spread. Since a number of
weld passes (a “bead” of weld material around the circumference of the pipe) must be made at
each joint, a typical procedure is to have one welder make the initial passes at each joint. Other
welders follow behind the lead welder, building up the weld metal at the joint by making
additional weld passes until the appropriate number of passes have been deposited. The number 
of weld passes required depends on the wall thickness of the pipe and its physical characteristics,
and is specified in the construction plans. The initial weld pass is one of the most critical aspects
of pipeline construction and is carefully controlled and monitored.

It is important that the two ends of pipe to be welded are properly aligned so the weld
will be uniform around the circumference of the pipe. Line-up clamps are used for this purpose 
at each joint before welding begins. After all passes have been made, the alignment clamps can
be moved to the next welding station. Figure 3.3-10 shows typical welding operations, which, 
depending on individual circumstances, can occur either before or after the pipe is placed in its
trench.

3.3.6.1  Welding Processes 

The sources of heat for welding include electric arc, electric resistance, flame, laser, and
electron beam. Most processes used in field pipeline welding employ a filler metal, do not 
involve the application of pressure, and depend on an electric arc as the heat source. Types of
welding include:

• Shielded metal arc welding. The heat for this process is provided by an
electric arc that melts a consumable electrode, with some of the metal being
welded. When the weld metal cools, it hardens to form the weld.
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