
The passage to the 
finish line
Josh Mitchell, T.D. Williamson, USA, explains the role of pig passage indicators, and 
the impact of installation procedures on their performance.

Pig passage indicators are the sentries of the pipeline 
maintenance world. Permanent devices either welded 
or strapped to the pipe’s exterior, they monitor and 
deliver the news that a cleaning, batching, gauging 

or other pig has passed predetermined locations inside the 
pipe. As the pig travels past each point, it trips a mechanism 
inside the pipe that triggers a visual indicator atop it – a flag, 
electrical signal or a combination of both. By all appearances, 
the pig is staying the course: it is not stuck, stalled or lost 
along the way. Pig passage indicators have also traditionally 
been used to signal that a pig has left the launcher or made it 
to the receiver. This eliminates guesswork and saves the time 
and expense associated with depressurising and emptying the 
trap to check on the pig’s whereabouts. 

However, sometimes it seems like the pig indicator is 
not doing its job. The pig passes the trip point but nothing 
happens. No flag pops up and no signal flashes on. Without 
this cue – and in the absence of pig tracking equipment, 
which is a different type of technology altogether – it is very 
difficult to know what is happening inside the pipeline until 
the pig or tool arrives safely at the receiver. 

Under those circumstances, operators might start to 
think that pig indicators are unreliable, or simply do not 
work. However, this is not the case. The fact is, pig passage 
indicators are rugged, durable and dependable workhorses. 
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Almost every piggable pipeline in the world has at least one, 
and for the most part they operate exactly as they should.

There is one caveat, however. Pig passage indicators 
have to be installed and maintained correctly to perform 
correctly. Proper installation ensures reliability and avoids 
failure in all types of equipment, from putting batteries in a 
flashlight to hooking up the complex turbines used in power 
generation. There is no reason pig passage indicators should 
be any different. Yet installation is sometimes an afterthought, 
especially during new pipeline construction.

Installation
Whether the pipeline is above or underground, installing a pig 
passage indicator is a job best left to the experts. So-called 
‘intrusive’ pig indicator models require certified hot tapping 
and plugging (HT&P) personnel to tap the pipe and install a 
fitting – or pipe nipple – onto it so the trigger mechanism 

can be inserted into the line. Even installing a non-intrusive 
pig passage indicator, the kind that uses high-strength, rare-
earth magnets to trip the trigger, should be done by a skilled 
pipeline professional. Installing either type of indicator onto 
an underground pipe is an even more complex process that 
requires connecting an extended unit that keeps the flag and 
electrical switch above the surface.

Unfortunately, during new pipeline construction, 
contractors who do not know much about pig passage 
indicators often carry out the installation. If they do not know 
how to confirm that the indicator matches line diameter and 
wall thickness of the installation site or overlook manufacturer 
instructions, they can make mistakes that can affect 
functionality from the start. 

For example, the TDW PIG-SIG® V has two parts, as shown 
in Figure 1. One is a plug assembly that screws into the fitting 
(nipple) that is welded onto and seals the pipe. The other is 
the indicator assembly, which sits on top of the plug assembly 
and the fitting. Opposing magnets enable the plug assembly 
to interact with the indicator assembly, avoiding additional 
potential leak paths and simplifying installation. 

Contractors often incorrectly assume that pig passage 
indicators incorporate NPT connections, which are commonly 
found on threaded pipes and fittings, and overtighten the 
connection. In addition, they often do not realise that 
hydrotest dirt and debris are clogging the threads and 
preventing them from engaging fully. Although clogged 
threads are avoidable – plugs can be installed to prevent 
debris from building up during hydrotesting, and there are also 
tools to clean the threads – if material remains in the threads, 
it can prevent the trigger mechanism from fitting properly 
into the pipe nipple. When that happens, the trigger will not 
protrude far enough into the pipe for the pig to interact with 
it, meaning there will be no signal when it passes. 

However, even more concerning is the question of whether 
the unengaged threads are preventing the indicator from 
holding pipeline pressure. Because no one wants to find out 
the hard way, the only means for avoiding risk is through 
correct installation. 

Installation problems are not the only issue that can affect 
pig indicator performance, of course. Pipeline conditions such 
as excessive ferrous debris can also cause malfunctions, as 
can the lack of adequate and timely maintenance, which can 
lead to the indicator working only sporadically before it fails 
completely. There is nothing wrong with the equipment; it 
simply has not been cared for.

Just like all equipment, pig indicators have an expected 
useful life. When that is exceeded, the trigger mechanism 
might stop working. With so many variables in play, 
pinpointing the true cause of any operational hiccup is 
difficult – and wondering if the equipment itself was defective 
all along becomes the default response.

Improved pump station protection
Installation issues and pipeline conditions were at the root of 
multiple PIG-SIG ® V malfunctions near pump stations along 
two natural gas lines in Oklahoma (US). 

Figure 2. A magnet equipped with a filter pack (left) and a 
magnet without one (right). The filter pack provided a barrier 
against ferrous debris building up on the magnet itself. Without a 
filter pack, ferrous debris on and around the magnet kept the pig 
passage indicator from operating as designed.

Figure 1. The TDW PIG-SIG® V with flag and electrical indicator. 
The plug and indicator assemblies interact via opposing magnets. 
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In recent years, installing indicators at pump stations has 
become an increasingly popular way to protect both assets 
and throughput, especially as the pump stations themselves 
have become more advanced. No longer dependent on manual 
operations, today’s pump stations are prime examples of 
digital transformation at work, with smart controls replacing 
manpower – an advantage particularly in remote locations. 

A pig moving through a pump station is a routine but 
serious operation, so typically there is at least one indicator at 
each of the station’s incoming and outgoing sides. As the pig 
travels toward the station, the indicator gives the automated 
system enough time to idle the pumps and switch the 
mainline valves, allowing the pig to pass safely without having 
to stop. After the pig passes the mainline valve, it trips the 
outgoing pig indicator, signaling that the valves can return to 
their normal positions, the pump can be realigned to pipeline 
flow, and normal operations can be resumed. 

When an incoming indicator does not work, it is possible 
that the pig will hit the valve; however, that might be the 
least of the problems. If there is only a single suction line 
feeding from the main line to the pump station, the pig could 
block the line. Under extreme circumstances such as guide 
bar failure, the pig could be sucked into the pump and cause 
considerable damage. Fortunately, many pump stations are 
designed with at least two suction lines; if a pig is pulled into 
one, the issue is typically limited to lost production until 
personnel can manually switch the valves and allow the pig to 
pass. 

If an outgoing indication malfunctions, it generally 
creates less havoc. That is because modern pump stations are 
equipped with timers that realign the pump back to pipeline 
flow even if the indicator is not working. However, that means 
there is no actual confirmation the pig has traveled out of the 
station. Proof then relies on one of two things: either the pig 
tripping an indicator farther down the line, or checking flow 
speed and pressure upstream and downstream of the pig. If 
those things are unchanged, it suggests the pig is still traveling 
through the pipeline. However, if the pig is still between the 
suction and discharge tees there will not be any indication of 
flow or pressure changes, and it may be necessary to redo a 
pump passage sequence to force flow through the pipeline 
and push the pig past the station.

Ferrous buildup
In Oklahoma, the operator had a third-party crew mount TDW 
PIG-SIG V pig passage indicators between multiple pump 
stations. Their weatherproof, tight-seal, corrosion-resistant 
construction is designed to make the PIG-SIG V resilient to 
even the toughest conditions. They also have fewer parts 
than other indicators, which means they are considered easy 
to install. However, when a number of units malfunctioned, 
an investigation uncovered very different installation-related 
problems.

In one case, the plug assembly was unscrewed from the 
set depth by nearly ¼ in., meaning the trigger did not protrude 
far enough into the pipe to interact with and detect the pig. 
TDW technicians removed and examined the plug, but could 
not determine why it had not been installed to the designated 

depth. They tried to install a new plug, but could not get it 
to the correct depth, either. It was only when they ran a twist 
drill through the tap to ensure it was the right size for the 
application that they discovered the actual problem: the hole 
in the pipe was undersized. Redrilling the hole enabled them 
to install the new plug and restore the indicator’s function.

At another location, parts had been removed. TDW 
installed new indicator assemblies, provided instruction 
about how to correctly adjust them, reviewed all of the 
troubleshooting techniques and completed a system check.

Of more widespread concern, however, was the fact that 
there was ferrous buildup on the tops of a number of indicator 
magnets. This was unanticipated given that the line was clean 
and the operator believed there was no ferrous debris in it.

Ferrous debris in a pipeline is never a good thing, and it is 
easy to understand how it can affect component performance. 
Even a small amount of buildup on an indicator magnet can 
lessen its ability to identify the passage of a magnet-equipped 
pig. If the accumulation atop the magnet is significant enough, 
it can reduce the trigger’s range of motion and eventually 
cause the equipment to fail, as seen in Figure 2.

As it turned out, ferrous debris was the underlying cause 
of malfunction in all but one of the remaining indicators. That 
indicator was installed on a line transporting refined products 
including gasoline, and had been equipped with a filter pack 
to prevent ferrous debris from reaching the magnet. Originally, 
PIG-SIG Vs did not have filter packs; they were added as an 
improvement in response to ferrous buildup. 

Over the course of two days, a crew of two TDW 
technicians replaced all of the damaged assemblies at five 
locations. Other TDW representatives and the customer were 
also on-site. Confirmed results show that the locations where 
equipment was replaced continue to perform as intended. 

Since TDW completed the work repairing or replacing 
the pig passage indicators, the company has made the filter 
pack standard on all non-extended models. The upgrade is 
part of the company’s continuous goal of improving product 
function and reliability. Yet even enhancements cannot ensure 
a piece of pipeline equipment will perform to high standards 
unless all the components are in place, installed correctly and 
maintained adequately. 
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