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Specialised inspection tool for
unconventional pipelines
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e in-line inspection of conventional pipelines has been
the domain of magnetic flux leakage (MFL) tools, known
as smart pigs, for half a century. However, there are many

unconventional pipelines that are deemed to be unpiggable, which
cannot be inspected with MFL tools. Such unconventional pipelines
include: internally lined pipelines, coated or’scaled pipelines, low
flow pipelines, short pipelines and pipelines that have local areas
of stress concentration due to bridging or loading
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Special Report: Pipeline Technn-logy

For the past two decades, Remote Field Technology (RFT)
tools have been increasingly applied in these challenging

advantage that it is a through transmission technique, and
therefore is not sensitive to the proximity of the exciting and
sensing coils to the pipe material. Hence its ability to detect
wall-loss defects at (sensor lift-off) distances of up to 1.5"

RFT tool can measure the wall thickness of a pipeline
from start to end, and can detect corrosion pitting, erosion,
and degradation mechanisms such as creep and stress/strain.
With highly sensitive arrays of detectors, the RFT tools cover
the complete circumference of pipelines ranging in size from
3" to 30" The RFT tools can be tethered or free swimming. The
inspection distance can be up to 30km in one run.

Russell NDE Systems (RNSI) is well known for its leadership
in applying Remote Field Technology (RFT) to many industries.
The company was founded in 1972 and many of our experienced
research and development personnel have remained with the
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The basic principle of operation of a RFT probe
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Figure 2 schematically shows the magnetic coupling path between
the exciter section of the tool and the detectors

company over the past three decades. While RNSI is a designer
and manufacturer of RFT instrumentation, the company also
offers inspection services using the specialised RFT tools it
designs and manufactures.

From its extensive and varied experience, RNSI has become
known as the expert to inspect unconventional pipelines.
We can provide Pipeline Asset Managers with the best
information possible to make informed, proactive decisions
to repair, rehabilitate or replace pipelines before costly leaks

{ and breaks occur,
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(RFT) for measuring pipe wall thickness. RFT technology works
| by detecting changes in an AC electromagpetic field generated
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The Russell NDE Systems' line of pipeline inspection tools
consist of flexible tools that employ Remote Field Technology

by the tool. The field interacts with the metal in the pipe and
becomes stronger in areas of metal loss. The field interactions




are measured by on board detectors, and subsequently
processed on the tool itself using A/D converters and DSPs.

The processed data is either stored on-board, or
transmitted over a multi-conductor wire-line for storage on
a laptop. Once all the data is acquired, sophisticated analysis
software is applied to generate accurate information on the
wall thickness profile of the pipeline.

RFT technology has the advantage that it is a non-contact
NDT method and liquid couplant is not required. RFT also has
the advantage over competing technologies that it does not
require intimate contact with the pipe wall to detect changes
in remaining wall thickness. Therefore, internal scale, sludge,
sand and liners such as HDPE, cement mortar or clay do not
interfere significantly with the operation of the Tool.

For the past fwo decades RFT
tools have been increasingly
applied in these challenging
conditions with good success

RFT also has the advantage that it is equally sensitive to ID
or OD wall loss. In other words, it does not matter whether the
wall loss is on the soil side, or the product side of the pipe: it
will be detected and sized equally well. It can deliver complete
coverage at reasonably fast inspection speeds and overall is
faster and more complete than isolated excavations and spot
measurements, which could miss localized corrosion.

Rugged mechanical design: RFT Tools can traverse short
radius bends and tees. The Tools are fully able to negotiate
short radius elbows, and can operate at pressures up to 700psig.
The new See Snakes are also completely self-contained and
"free swimming” That is, they have all necessary electronics,
batteries, memory and sensors on board, and can travel un-
tethered down long lengths of pipeline.

The new See Snake RFT Tools have multiple channels. Effectively,
this segments the pipe into clock positions, small fractions of the
pipe circumference, which provides enhanced resolution to defects.
The free swimming Tools have their own odometer and can sense
and report the clock orientation of wall-loss defects. '

This article was written by David Russell, president, and
Vincent Shen, marketing manager far east, at Russell NDE
Systems Inc
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