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Federal regulations mandate that pipelines be 
routinely inspected to ensure safe operations. To 
meet this requirement, pipeline companies 
implement integrity management (IM) programs to 
guide comprehensive asset maintenance and 
prepare assets for routine inspection. Pipeline 
cleaning is a critical part of supporting accurate 
in-line inspections. 

In-line inspection (ILI) runs collect data on the 
condition of a pipeline across a set distance. These 
tool runs capture valuable information for the 
operator about the presence and severity of defects 
and other threats to pipeline integrity. However, 
these instruments are so sensitive that even 
minimal debris can affect their ability to gather data 
without distortion or loss. To prepare the line for 
future ILI runs, the operator must first institute an 
effective cleaning program.  

What Is Clean? 

While there is no universal regulatory standard of 
what constitutes a “clean” pipeline, it is generally 
agreed upon that a pipeline with 5% or less solids 
present after a cleaning pig run is clean enough to 
support an ILI tool run.  

An ILI tool must maintain direct pipe wall contact 
throughout an ILI run to gather accurate data. The 
presence of solids or other debris buildup inside a 
pipeline can result in “sensor lift-off.” This causes 
data distortion or loss within affected sections, 
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resulting in additional expensive tool runs validate data. 
A clean pipeline will allow the ILI sensors to maintain 
direct pipe wall contact throughout an ILI run to gather 
accurate data. 

The Difference Between Mechanical and 
Chemical Cleaning 

Pipeline cleaning practices largely fall into two 
categories: mechanical cleaning and chemical cleaning. 
Mechanical cleaning uses dry pigs that are propelled 
through the pipeline with no cleaning solution. While 
this method is effective at dislodging debris, it does not 
effectively remove it from the line. Chemical cleaning is 
a significantly more effective practice to dislodge and 
remove debris. 

Downsides of Mechanical Cleaning Alone 

In mechanical cleaning, solids are re-distributed by the 
pig, and debris that was originally in the 4 o’clock to 7 
o’clock position becomes scattered around the 360 
degrees of pipe wall. This occurs because there is no 
cleaning solution to permeate the debris and allow for 
effective removal.  

The more a pipeline is dry pigged alone, the smaller the 
particles become. As the solids are broken down into 
smaller, sub-micro particles, this can cause 
downstream nuisances such as plugged meters, fouled 
turbine/compressor filter elements, and damaged 
customer equipment.  

Upsides of Chemical Cleaning 

Chemical cleaning is an effective solution to 
dislodge debris and solids from the pipe interior 
and remove them entirely from the system. It 
includes the use of liquid chemical cleaners mixed 
in a diluent (water, diesel, methanol, etc.), to form a 
cleaning solution, pushed through a pipeline using 
mechanical pigs.  

During a chemical cleaning run, a pig is propelled 
through the pipeline while a chemical solution is 
spread across the internal surface of the line. This 
solution permeates and wets the debris deposits to 
allow for effective removal. As the deposits break 
down, the cleaning pig removes them from the pipe 
wall, and the debris is suspended in the cleaning 
solution and carried through the line. Once the pig 
reaches the receiver, the chemical cleaner, liquids, 
and any remaining solids are separated from the 
gas stream and removed from the line. Chemical 
cleaning used in conjunction with mechanical 
pigging will remove a greater volume of debris with 
fewer runs.  

Do Natural Gas Lines Get Dirty? 

All pipelines, regardless of whether they are 
transporting hydrocarbons, liquids, or clean gas 
products, become contaminated with solids, debris, 
and liquids that must be cleared prior to inspection. 
Notably, if glycol dehydration is present upstream 
of the pipeline system, then triethylene glycol (TEG) 
will be present during transmission. Gas pipelines, 
specifically, encounter various types of lubricants, 
scavengers, flow promoters, corrosion inhibitors, 
methanol, and other elements present during 
routine operations. All these materials reduce the 
operational efficiency of a pipeline system, and 
without intentional cleaning, dilute end-product 
purity. 

Real-World Example: Williams NWP 
Cleaning Operation 

Effective pipeline cleaning practices not only help 
prepare a pipeline for an upcoming ILI run—they 
also result in tangible improvements to operating 
efficiency. In one application, a 26-inch pipeline 
operated by Williams NWP experienced a 

noticeable efficiency boost after removing multiple 
tons of solids during a cleaning initiative.  

To establish a productivity baseline, analyses were 
conducted before the cleaning operation was initiated. 
“Roughness,” or the degree of foreign material, oils, or 
liquid materials adhering to the pipe wall, was used as a 
unit of measurement. The average roughness of the 
pipeline segment prior to the cleaning operation was 
0.005 inches. After the cleaning operation, the average 
roughness of the segment was reduced to 0.0001 
inches. 

To provide perspective on how reduced roughness 
impacted pipeline operations, Williams ran 
steady-state models to demonstrate the improvement 
in capacity, the reduction in pressure loss, and the 
decrease in horsepower required. 

• Flow Capacity Aspect: Keeping the pressures 
constant at the segment endpoints, the segment 
capacity increased by 28%. 

• Pressure Loss Aspect: Keeping the pressure at inlet 
constant, the pressure drop decreased by 39%. 

• Decreased HP Aspect: Utilizing the pressure loss 
aspect assumptions listed above, the horsepower 
requirement at the downstream compressor station 
dropped by 23%.  This drop in horsepower 
correlated to direct fuel savings. 

Bottom-Line Realizations 

The efficiency improvements resulted in a substantial 
financial advantage for maintaining a clean pipeline 
using advanced chemical cleaning procedures. These 
procedures, used in tandem with mechanical pigging, 
provided the most effective means of removing (rather 
than simply redistributing) solids and other debris.  

The advantages are clear: incorporating a chemical 
cleaning program into an existing integrity 
management program facilitates accurate data 
collection during ILI tool runs. The operator can then 
accurately prioritize needed maintenance. Finally, a 
cleaner pipeline translates to a more efficient pipeline, 
resulting in enhanced product delivery and increased 
savings for the operator.
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