
David Stordeur, Senior Product 
Manager, T.D. Williamson, 

Belgium, discusses hot tapping 
large transmission pipelines.

As the demands of an energy-thirsty 
planet have grown, pipelines have, too. 
They’ve gotten larger in diameter, and 
they carry more product under higher 

pressure. In general, modifying these systems can be 
done in much the same way as making changes to 
networks comprising smaller pipelines. 

There is one time when equipment capability 
definitely matters, though, and that’s during hot 
tapping. Hot tapping and plugging (HT&P) enables 
repairs, maintenance and modifications to be 
done under normal pipeline operating conditions, 
without interrupting service or emptying a large 
section of pipe. During hot tapping, the technician 
cuts into the live pipeline with a tapping machine 
that also catches the coupon, the curved piece 
of pipe removed to allow access into the line. 
Regardless of how large or small the pipe is, 
the process is essentially the same – but the 
equipment isn’t.  

Not just any tapping machine can cut into 
today’s more common 30 - 60 in. pipe. For one 
thing, the machine’s travel distance has to be 
long enough for the cutter to pass through what 
could be hundreds of inches of valves, fittings and 
spools before even reaching the pipe’s surface. The 
machine also must be able to withstand pressure 
without losing torque and to ensure the cut is 
centred in the pipeline. 
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To meet those criteria, T.D. Williamson (TDW) developed 
the largest and most advanced tapping machine in its 
HT&P portfolio: the TM 2460 3XL (Figure 1). Introduced in 
December 2021, it was designed specifically for 30 - 60 in., 
high pressure gas and liquid transmission pipelines. 

Ed Guidry, Senior Director, Intervention and Isolation, sees 
the new tapping machine as part of a natural progression in 
the industry. After all, he says, the trend of using larger pipe 
at higher pressure was bound to affect hot tapping activities.

“There are many intervention and isolation configurations 
available to resolve operators’ modification challenges,” 
Guidry said. “Intervention and isolation solutions and tie-in 
connections have all evolved considerably over the past 
50 years, mainly responding to market requirements and 
challenges. From the original TM 2400 that TDW introduced 
in 1975, we’ve steadily progressed the equipment’s capabilities. 
The TM 2460 3XL represents the next phase in the evolution 
of tapping machines.”

Common but never routine 
Performing a hot tap begins by attaching a split tee fitting to 
the pipeline to facilitate the connection of new pipework. 
A permanent or temporary valve, which allows entry into 
the pipe, is then installed onto the split tee, and the tapping 
machine, which has been pressure tested ahead of time, 
is attached to the valve. The tapping machine’s boring bar 
extends the cutter through the valve and fitting to the pipe’s 
surface, where it makes the tap and removes the coupon 
(Figure 3). Once the tap has been made and the boring bar 
fully retracted, the valve can be closed, and the tapping 
equipment removed.

Though hot tapping is common, it should never be 
considered routine. There’s too much at stake from a 
personnel, asset and environmental perspective. 

To document important precautions, the American 
Petroleum Institute (API) published ‘RP 2201, Safe Hot Tapping 
Practices in the Petroleum and Petrochemical Industries’. 
ASME PCC-2 Article 216 provides similar information. The 
API publication offers far-ranging guidance. One of the most 
important things it says is this: the hot tap machine must 
be “special equipment which will provide proven effective 
protection for employees.” 

Choosing a tapping machine to meet that criteria means 
considering at least four key factors: design condition, 
applications and capabilities, functionalities and accessories 
(Figure 2).

Design condition
The tapping machine and its accessories will be exposed to, 
and must be compatible with, the pipeline product. They 
must also be capable of operating safely under the pipeline’s 
maximum working pressure and temperature. 

Applications and capabilities
The primary function of the tapping machine is to travel to 
the surface of the pipe and drill an appropriately sized hole. 
The drill or cutter must be designed to penetrate the wall 
material of the pipe or vessel being tapped. 

Functionalities
Tapping machines can be operated manually, electrically, 
hydraulically or with air. They may be equipped with 
variable or fixed feed, have pressure balance capabilities 
and should be able to set various configurations of the 
completion plug, which is put in place to allow recovery 
of a temporary valve, such as the SANDWICH® valve in 
Figure 2.

Figure 1. The TM 2460 3XL was designed for hot tapping large 
diameter, high pressure gas and liquid transmission lines.

14  World Pipelines  /  MAY 2022



Accessories
Accessories include the twist drill, hole saw, cutter and pilot 
drill. They are housed in a tapping machine adapter compatible 
with pipeline product and pressure.

Those factors contribute to both operational effectiveness 
and safety, and they’re built into the TDW tapping machine 
product line. But with the TM 2460 3XL, TDW also eliminated 
the risk that comes from working at height. Because the 

machine is operated remotely from a portable console, the 
technician no longer has to climb to a platform in all kinds 
of weather to reach the hydraulic controls, gear handle and 
measuring rod. Instead, he performs the hot tap operation 
while remaining firmly on the ground. 

As for the control system itself, among other functions 
it enables the technician to activate a hydraulic actuation 
mechanism to engage and disengage the completion plug 
holder and to catch the coupon, preventing it from falling into 
the pipe (Figure 4). 

Features like this rank the TM 2460 series among the safest 
tapping machines, according to Technician Supervisor Hugo 
Franceschini, who’s operated TDW tapping machines since 
2008. 

“The control system allows continuous monitoring, 
precise control and real-time adjustment of operational 
parameters such as boring bar travel, RPM and tapping machine 
hydraulic system, all while the technician stays in a safe zone” 
Franceschini said. 

Going the distance
Valves and fittings are essential to hot tapping, and the larger 
the pipe, the larger those valves and fittings need to be – 
meaning they add to the length the cutter has to travel to 
reach the pipeline. This makes the tapping machine’s ability to 
‘go the distance’ not just an advantage, but also a necessity.  

The TM 2460 3XL can travel farther than any other TDW 
tapping machine – up to 180 in. That’s 30 in. farther than the 
TM 2460 2XL, 72 in. farther than the TM 2400 and equal to the 
longest travel length on the market.

What happens when using a permanent valve could require 
going beyond the tapping machine’s travel ability?

There are safe and effective alternatives to permanent 
valves that help reduce cutter travel distance. For example, 
when a permanent valve is not required, the hot tap can 
be made by using a 3-WAY™ tee and hot tapping through 
a temporary SANDWICH valve. SANDWICH valves are 
optimised to reduce the travel length and to allow the use of a 
completion plug. This means the valve can be removed, and a 
blind flange installed.    

It’s impossible to talk about large taps and long travel 
without mentioning the importance of centring devices and 
coupon reinforcement. Ensuring the cut is centred is critical 
and more difficult to achieve with larger pipelines. If the pilot 
drill doesn’t cut symmetrically, it can create vibration that 
damages the cutter teeth, affecting the quality of the cut 
and possibly jeopardising the operation. With its larger boring 
bar, the 2400 series tapping machines provide great rigidity 
to transfer the torque and keep the tap centred. However, 
there is nothing better than a centring device and coupon 
reinforcement to ensure the cut is centred. 

“As we made longer tapping machines, the diameter of the 
bar was increased and that is one reason why we moved to 
pressure balance,” says Laurent Fabry, Senior Director, Sales and 
Operations, TDW Eastern Hemisphere. “But ultimately, it is not 
possible to make a machine that can go these long distances 
without adding flexibility to the system. That’s the reason we 
must use a centring device.” (Figure 5).Figure 2. A typical tapping machine stack-up.
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The importance of balance
The boring bar controls the movement of the cutting tool, but 
that’s not its only job. It also transfers the necessary torque 
to make the tap. That requires the boring bar to act against 
pipeline pressure equalling tons and tons of force. 

For example, the boring bar of a non-pressure balanced 
TM 2400 tapping machine operated at 69 bar (1000 psi) will 
need to resist a force of 150 kN, which is roughly equivalent to 
supporting 15 t. Increase the pressure to 102 bar (1480 psi), and 
resistance goes to 22 t; at 151 bar (2200 psi), the figure is closer 
to 33 t. Clearly, making the tap requires overcoming a significant 
amount of stress and friction. 

With the TM 2460 3XL, however, those issues aren’t quite 
so daunting. The machine was developed for high-pressure 
environments up to 102 bar, or 1480 psi. Its pressure balance 
mechanism equalises pressure across the boring bar. As a result, 
less force goes into fighting against pipeline pressure so more 
can go into cutting the pipe. In fact, the boring bar transfers 
only 10 - 12 kN, removing friction and replacing it with power. 
This also makes the operation smoother for the hot tap 
technician and reduces stress on key components, extending 
the machine’s life.

Incidentally, TDW has used pressure balanced tapping 
machines for years in high pressure, large diameter and subsea 
applications where seawater puts force on the pipe and 
equipment. Without pressure balance, tapping these pipelines 
would be extremely challenging. Pressure balance also prevents 
seawater from entering the tapping machine and damaging 
parts like gears and screws. 

Machines for tomorrow
We’ve yet to make a machine that taps into the future, and 
there’s no crystal ball to tell us exactly what tomorrow will look 
like. What we do know is that as the world transitions to new 
fuels, including hydrogen and bio-methane, it is changing the 
way the industry views its pipeline assets. 

For example, hydrogen will require thicker-walled pipe to 
minimise the effect of hydrogen embrittlement. Hydrogen 
pipelines will also need to be larger to accommodate the 
higher volumes required to move energy at the same rate as 
natural gas. That means tapping machines may have to change 
to be effective. 

And as for meeting the world’s carbon-neutral objective, 
that will require operators to reduce product venting. 
Fortunately, that’s an area where HT&P already has a proven 
track record, allowing pipeline modifications to be completed 
with the least amount of product released.

While it’s not completely possible to anticipate what 
the years ahead will bring, it’s safe to say modifications will 
continue to be a part of the pipeline lifecycle – and TDW 
will continue to develop technology that facilitates those 
changes. As Fabry says, it takes a spirit of innovation to keep 
up with a changing world, and that’s something TDW has been 
passionate about for 100 years and counting. 

“We’re continually working to improve our products, 
services and procedures to reduce risk to pipelines, personnel 
and the environment,” Fabry said. “The TM2460 3XL is latest 
example of our commitment.” 

Figure 5. Coupon with reinforcement (also called a stiffener) and 
centring device.

Figure 4. Cutter and pilot with positive retention latch, 
hydraulically operated by the TM 2460 3XL.

Figure 3. Hot tapping machine adapter with cutter and pilot, 
recovering the coupon after the tap.
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