
Permanent protection 
for your pipeline

Tim Ross, PureHM, Canada, describes the downfalls of 
sticking to conventional pig tracking. 

Despite the potential for leaks or ruptures, pipelines 
are still the safest way to transport natural gas and 
liquid hydrocarbon fuel products – much more so 
than using tanker ships, trains and trucks, which 

have a much higher failure rate than pipelines. However, 
both existing and new pipelines that transport these critical 
energy resources are coming under increased scrutiny as the 
transported materials can be harmful to the environment if 
released. This threat is particularly high in areas where the spill 
could contaminate a water source and become difficult to 
contain and clean up. 

Midstream oil and gas companies that transport products 
across states, provinces and countries protect their pipelines 
from rupture using a variety of techniques that target different 
potential problems. With enough installed pipeline in North 
America to wrap around the earth 100 times, there is increasing 
societal and political pressure to keep pipelines safe. This is 
leading to many operators starting to manage their pipeline 
integrity more closely to ensure their safe operation. 

The most common type of pipeline integrity management is 
inline inspection (ILI) using smart tools or smart pigs, also known 
as ILI tools. These tools were first developed in the 1960s but 
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Figure 1. Remote and permanent pig tracking offers reliable 
and defensible data for tracking any type of pig.
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did not become widely used until the 1990s. Over the past 50 
years, ILI tools have improved significantly and can now detect 
a variety of defects on the pipe wall, such as cracks, corrosion, 
leaks and other structural issues that could lead to a failure. 
These tools are reactive, and typically identify problems after 
they have already occurred, and therefore must be re-run on 
a schedule to ensure new and growing defects are identified 
before a leak or failure can occur. This then allows the pipeline 
owner to make repair or replacement decisions with close 
precision. 

An important component of ILI is tracking the tools at 
predetermined locations while they are travelling through the 
pipeline. Tool tracking is important for three reasons. First, 
losing a tool while it is in the pipeline can be very expensive, 
and even dangerous, for the pipeline operator. A stuck or lost 
tool that needs to be cut out carries a high operational cost, 
both in terms of the manpower needed to extract the tool, as 
well as the lost throughput from shutting down the pipeline for 
repair. Accurate tracking reduces the time and cost associated 
with locating a stuck tool, allows for quicker return to service 
and can prevent significant societal impacts – when considering 
pipelines supplying critical services such as power stations or 
airport jet fuel lines.

Secondly, accurate tool tracking is crucial for the ILI 
vendor to provide a precise location of the pipeline defects, 

particularly for first time runs on pipelines with no spatial data. 
Having a correct passage time and location allows the ILI vendor 
to reference an accurate location for any anomalies identified 
during the tool run. Not tracking the tool at all or missing 
tracking points during the inspection reduces this reference 
accuracy, and ultimately can result in the pipeline owner digging 
up the wrong location to repair. 

The third reason is to ensure maximum throughput and 
correct velocities for the ILI tool. When passing through mid-
line pump or compressor stations, the pump or compressor 
must be shut down to allow the tool to pass, and while a 
pump or compressor is shut down the line flow will slow 
down. Slowing the line down too much, or for too long, can 
result in energy product shortages at the delivery point, and 
costly lost revenue for the pipeline operator. On the other 
end of the velocity scale, the ILI tool is propelled by the 
product, and if the velocity exceeds the maximum tolerance 
of the inspection tool, data loss results and costly re-runs may 
be required.

With these factors in mind, pipeline owners spend up to 
25% of their ILI budget on tracking the tools. With budgets 
sometimes in the hundreds of millions (depending on the 
pipeline owner) this represents multiple millions each year. 
Despite this, many operators still use tracking methods 
that are archaic and unreliable, especially compared to the 
inspection tools that can detect a coin-sized defect within 
a few feet over the course of an inspection hundreds of 
kilometres long.

Tracking ILI tools is relatively simple – each time the pig 
passes a predetermined location, the exact GPS synchronised 
time is noted and reported to the pipeline owner. Historically 
this has been done by field technicians who drive to each site 
and use a geophone to listen for the sound of the tool passing 
at the reference location. This conventional method has evolved 
in recent years to also include automatic sensor boxes provided 
by the tool vendor that trigger when signal thresholds are met. 
While this method is widely provided in the industry, it has 
several notable limitations in accuracy that leave the operator at 
risk of missing tracking sites. 

First, the technicians are required to drive to each site, 
but are restricted by road and pipeline site access, private 
property, traffic and weather. When racing against a tool that 
has a straight line and no disruptions, it can be difficult for the 
technicians to reach each site in time to record tool passage. 
For this reason, several field technicians work cohesively to 
leapfrog one another and ensure each site is tracked – which 
significantly increases the cost. This cost is further increased 
on pipelines that have remote sites or night shifts, as it usually 
doubles the technicians required to effectively track the tool. 

Another downfall of conventional tracking is the lack of 
defensible information available to the pipeline owner. Using 
handheld equipment to record a tool passage can be difficult 
and is always subjective, often resulting in false positives, 
incorrect location placement, or missed passages. Additionally, 
the automatic boxes provided by tool vendors are very sensitive 
and can trigger easily due to factors independent of the 
inspection, e.g. traffic noise HV power lines and foreign sources 
of radio interference. For these reasons, conventional methods 

Figure 2. Using advanced methods, technicians can now 
remotely and safely monitor pigs from a control room using 
satellite or cellular communications.
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often result in erroneous data and mistakes that affect the 
reliability of inspection data. 

For most major North American pipeline companies, 
increasing field staff safety has become a major internal 
priority within integrity programmes, and the last and most 
important downfall of conventional tracking is safety. Any time 
a technician is in the field, there is a safety risk associated with 
driving, and this risk is multiplied for each technician added 
to a project and made worse by remote site access, weather 
and night work – which are often encountered for midstream 
pipeline pig runs. One method operators can use to increase 
staff safety is to reduce the number of people in the field 
where possible, which in turn reduces the amount of windshield 
time behind the wheel of a vehicle and the overall safety risk of 
the project.

While some operators are still using conventional tracking 
methods, many are beginning to use remote tool tracking and 
advanced monitoring technology to increase reliability and 
safety. Remote tracking involves pre-deploying temporary 
aboveground markers (AGMs) that monitor the inspection 
tool using multiple geophones, 22 Hz and magnetic sensors 
to determine when the tool passes a location. Monitoring 
and recording the tool passage with multiple sensors provides 
redundancy that conventional methods do not, as well as a 
defensible file that shows the operator the exact passage time 
at a precisely known location. 

These remote tracking AGMs are also capable of 
communicating with a control centre via cell or satellite, 
which allows a technician in an office to track the inspection 
tool safely, while also increasing reliability over conventional 
methods. This entire process can also be viewed in online and 
mobile software platforms that show the pipeline owner where 
the inspection tool is along the length of the pipeline and 
alerts them of important events during an inspection. Remote 
tool tracking typically requires only one technician on site to 
support the pipeline operator and no access to the tracking 
locations during the actual inline tool runs. 

Increasing inspection and routinely pigged 
pipelines
While some pipelines are being inspected with smart tools 
more frequently to ensure they are operated safely, critical 
pipelines are often also routinely pigged using pipeline cleaning 
tools and leak detection tools, in addition to smart tools. 
Pipeline cleaning tools are used to clean debris from the 
pipeline and do not provide any condition information, and 
leak detection tools are increasingly being used to supplement 
and improve the computer leak detection systems. While these 
tools are not as critical or expensive as ILIs, many operators still 
want to track these tools to ensure they are quickly located if 
lost or stuck and to ensure minimum lost throughput at pump 
and compressor stations. In some cases, critical pipelines are 
pigged once per month or more, which represents a major 
cost in terms of tracking – especially when the pipeline 
has site access issues that require the use of helicopters or 
other vehicles. Even using remote tracking, there would be 
a significant cost associated with deploying and collecting 
temporary tracking AGMs each month. 

To support operators with routinely pigged pipelines or 
pipelines with major access challenges, permanent tracking units 
are now available for use on these pipelines. Permanent tracking 
units operate using the exact same technology as industry-leading 
remote tracking units. The only difference is that the equipment 
is installed in a more secure enclosure with a permanent AC or 
solar power source. Using this technology, the tracking site only 
needs to be accessed for deployment of the equipment, and 
then only for maintenance. On a line that is pigged monthly, this 
significantly reduces costs and risk – since the only operational 
cost for the operator is tool launch and support, as well as having 
a third-party technician track the tool from a control room. 

In addition to tracking sensors, permanent units are designed 
to be modular, which allows for other sensors to be installed 
that can monitor the pipeline and stream data in real time. This 
functionality is still being expanded and provides room for 
expansion within the system after it is installed. 

Operator installs permanent tracking sensors 
on midstream pipelines
Over the last year, one leading North American pipeline 
company has installed PureHM’s Armadillo permanent tracking 
equipment on several of its critical pipelines that are routinely 
pigged and have access challenges. 

These pipelines run through a remote pipeline right-of-way 
(ROW) that requires helicopter access to tool tracking locations. 
On one specific pipeline, the operator planned to complete 18 
inspections in 2018 – 12 cleaning runs and six smart tool runs. 
To track each tool using remote methods, the operator would 
spend approximately US$130 000 on helicopter and technician 
costs per run for a total expected spend of US$1.56 million for 
18 runs in 2018. After permanently deploying tracking sensors 
for a one-time capital cost, the operator was able to reduce 
per run tracking costs to US$43 000 per run and US$516 000 of 
expected 2018 spending – saving over US$1 million in 
operational costs, while increasing safety by nearly eliminating 
field access to the tracking sites. 

All that is required to track each cleaning or smart tool 
is a single PureHM technician onsite to confirm the tool has 
launched and trapped, as well as PureHM’s remote tracking 
control room to monitor the pig during the inspection, which 
can be undertaken safely 24 hrs a day. Despite the remote 
location of some tracking sites, there have been no issues 
connecting to the permanent tracking units that have prevented 
tracking the tools. This has provided the operator with the 
accuracy they require to ensure each run is successful. 

Installation of the permanent tracking system on this 
specific pipeline is expected to provide the operator with a 
high return on investment, as well as nearly eliminate the safety 
concerns associated with tracking pigs on this pipeline by 
removing the need for site access outside of AGM installation 
and maintenance.

While conventional tracking methods will continue to 
provide value on short ILIs with no safety or access concerns, 
permanent sensor installation and pipeline system intelligence is 
beginning to become a priority for forward-thinking midstream 
operators looking to reduce operational burden and generate 
long-term ROI. 
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