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Introduction
A little rain occurs in most companies’ lives when legal papers
arrive, often out of the blue. Your company is being sued in
this litigation-happy society for a problem that you barely
remember, or did not think was a problem at the time.
Maybe you have some verbiage on the bottom of your invoice
stating that you did the best you could with the equipment
and personnel used at the time, but it does not do you any
good. Any company in the legal loop is game, often based
upon the value of your insurance.
These are some experiences the author would like to share,

when things went wrong, and he was called in as an expert
witness on certain lawsuits.

Being a Witness
In each of the witness situations outlined in the following, the
author was contacted by a law firm and provided some or all
of the following services:
� reading earlier testimony,
� writing deposition questions,
� reconstructing events pertinent to the suit,
� attending depositions,
� advising the lawyer at depositions,
� being deposed,
� testifying in court.
Of all the cases worked on, the author has been deposed

twice and actually gone to court only once. Most cases were
settled out of court, which is probably the best and most
common way to close these cases. 
We have all seen TV shows where trial lawyers reduce

questions to Yes/No answers, and try to get the expert to
respond in such terms. Often, with nondestructive evaluation
(NDE), there is a large gray area, and the questions cannot be
answered as Yes/No. Then there is, “Is it possible that….”

once one has made a Yes/No response. Which means the
lawyer does not like your answer, and is trying to get you to
change it by adding some doubt into the earlier response.
Gray areas often arise when NDE prove up relies only on a
signal amplitude, as it often does for ultrasonic testing (UT)
and magnetic flux leakage (MFL) techniques.
The author has never actually sought a case; they just keep

appearing. Lawyers, however, generally want to know how
prior cases came out, so it is wise to keep a list of cases and
what the results were.
It is interesting that at the beginning of a case, the legal

staff often have little idea what they are getting in to, because
of the complexities of NDE. For example, try explaining in
terms of Yes/No, how an electromagnetic oilfield tubular
“grade comparator” works to a jury, or how MFL is related to
the magnetic permeability around a flaw.

Some Examples of Cases

Case 1: Heat Exchanger/Tube Sheet Eddy Current
Nondestructive Evaluation
An expensive heat exchanger was rejected for potential defects
in the carbon-steel tubes that were nose-rolled/expanded into
the outer wall of the exchanger. An eddy current inspector
was hired to insert a probe into the tube ends, and determine
the “quality” of the expansion. The inspector detected signals
on homemade equipment that were most likely due to
permeability variations on the tube sheet, but classed as
defects. The purchaser of the heat exchanger refused to accept
it, and the manufacturer began cutting the heat exchanger up in
order to search for these apparent defects. None were found.
In this case, working for the plaintiff, deposition questions

were written that focused on eddy current inspection of
carbon steel tubes from the inside, and eventually this author
was also deposed. A visit to the location of the eddy current

6 · Vol. 14, No. 2

FYIFYI
Some Thoughts on Being an Expert Witness in
Cases Involving Tubular NDE
by Roderic K. Stanley

From NDT Technician, Vol. 14, No. 2, pp: 6–9.
Copyright © 2015 The American Society for Nondestructive Testing, Inc.



TNT · April 2015 · 7

unit was made, and the machine appeared to work well on
non-ferromagnetic tubing. The unit was operating at a high
frequency, ideal for non-ferromagnetic materials, and very
responsive to the permeability variations in ferromagnetic tubing
associated with the nose-rolling process.

Case 2: Drill Pipe Washout
A piece of drill pipe had found its way to an offshore Louisiana well
from a rental company, and was found by rig-hands to have a white
paint band (signifying “acceptable”) over a red band (signifying
“reject”). The red band was painted near to the area where the tool
joint meets the tube, close to a “washout,” that is, a hole in the tube
caused by a fatigue crack working its way through the wall and then
washing out by high pressure drilling mud (Figure 1). In effect, this
transverse hole in the drill pipe had been inspected during the
general course of earlier drill pipe inspection, discovered, and the
tube had originally been rejected.

The drill pipe was then sent offshore, and the hole was discovered
after the pipe had been made up into the string on the drilling floor.
The pipe would obviously not hold pressure, and a suit ensued.
The legal firm employed to defend the owner of the drill pipe

went over the inspection procedures and even videoed a typical drill
pipe inspection. This author attended depositions of the inspector
and his helper, where the driller’s lawyer and expert asked many
questions regarding how drill pipe was inspected with a
conventional “drill pipe buggy” or EMI-1 inspection equipment
(Figure 2). This equipment magnetizes the tubing longitudinally,
and scans for MFL with a transverse component. The inspector
appeared to be very competent and had performed a great deal of
inspection with this equipment. The inspector’s assistant was asked
how much inspection he performed, and it appeared initially that
he only measured the pipe wall thickness (one time) at the centers
of each tube with a compression wave UT unit, and then he
“walked to dog” (a colloquialism for carrying the cables that 
carry current to the moving inspection head, and signals from the

sensors therein.) When
asked what he did when the
inspector was on vacation,
he responded that he also
ran the EMI-1 unit. He had
apparently no training to
do so.
It was clear at this point

that this case was not
defensible, and a second
local lawyer was hired to
close out the case. A
settlement was reached on
the courtroom steps, and
the case did not go to court.

Case 3: Retrieved Tubing
Tubing was pulled from offshore Louisiana wells, inspected, and
sold as “new reconditioned inspected” tubing. The supposition here
is that if MFL (EMI) equipment does not detect a flaw deeper than
12.5% of the specified wall thickness (t), and 87.5%t remains, the
material can be classed as meeting the new tubing specification 
(API Specification 5CT). The threads are often then reconditioned
(by re-machining), as they will have been yielded when made up,
and the resulting tube is then determined as being fit for more
service. The buyer, a gas company, ordered an inspection using only
a drill pipe inspection unit (EMI-1), which was performed by an
inspection company. The threads were not inspected in this case
and thus could have had rust and damage.
The inspections were performed, and the tubing was sent to the

well-site in South Texas. Some of the tubing was made up and then
failed a downhole helium leak test. In the ensuing suit, it was
pointed out that the owner of the tubing had never ordered an
inspection of the tubing threads, which in the interim period, could
have rusted and could not be made up properly. One joint also
showed such thin wall over an elongated area (not discovered on an
EMI-1 inspection) that it burst.
During the course of this case, questions were asked if an old drill

pipe unit that was standardized on a transverse saw-cut could (a)
discriminate between a 12.5% cut and a 15% cut the answer is
generally “No,” because the amplitude of MFL signals are
dependent upon flaw width, depth, orientation, and whether they
have sharp edges, all other conditions being equal); and (b) detect
the thin-wall condition (again, generally “No,” because this type of
unit does not contain a wall thickness measurement device.)
The buyer of the tubing then ordered an EMI-4 inspection,

which contains a wall thickness measurement device, along with an
inspection of the end areas of the tubing, and determined that
repair to the threads would have provided many acceptable lengths,
and that the low wall lengths would have been found and discarded
(Figure 3). This thread repair would have involved “chasing” the

Figure 1. Drill Pipe washout. Note the tool marks, which are a cause
of a crack that lead to a washout. 

Figure 2. EMI-1 drill pipe Inspection. 
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threads down to new metal, checking them for compliance to
American Petroleum Institute (API) eight-round thread form
requirements with a simple thread form gage, and then properly
protecting them with an appropriate thread compound and thread
protectors. This is a common practice in tubular maintenance.
On EMI-4, the elongated low-wall condition at the split, and the

detection of pitting, are performed by two different techniques,
(gamma ray wall measurement, MFL) each appropriate to the
respective condition.
One cannot help believing that more “contract review” would

have isolated this problem early on. The original EMI-1 inspection,
which does not include a thread inspection, and does not measure
remaining wall, was performed for approximately $2 per joint. 

Case 4: Drill Collar Thread Cracks
A company was drilling a deviated well in Texas, and one of the drill
collars broke at the last engaged thread. The inspection records for
the drill collars were submitted, and a timeline was drawn for the
drilling process, including the history of the drill-collar inspections.
Drill collar and drill pipe thread failures in deviated wells is not

uncommon, and often related to how well the box and pin ends of
the collars are tightened, so that the loads are carried on the flat
faces of the tool connections, and not on the threads. Here, the
faces of the collars should have equal areas, and should have no
defects. If not correctly torqued, the bending moment is transferred
to the last engaged thread, and the rotation provides for alternate
bending tension and compression. The problem is compounded by
the relatively sharp corners at the thread roots, which act as stress
risers and thus crack initiation areas.
During field inspection, measurement of the thread length with a

thread gage often indicates a future thread problem via the stretch
measured between the threads. Stretch indicates that the material

had exceeded its proportional limit and had been left with a
permanent set. This is, of course, fatigue, and there is the need to
provide for better inspection of these connections before a
permanent set occurs.
The outcome of this case is not known.

Case 5: The Shrinking Drill Pipe
A drill-pipe manufacturer was sued by the purchaser because the
outside diameter of approximately one-third of an order for the drill
pipe string had drill stem that exhibited a diameter that was below
the minus tolerance of the product. Manufacturing personnel had
claimed that it was “fit for service,” but the purchaser was having
none of it, because his client would not accept it on any drilling
jobs. Apparently, the tube had shrunk during heat treatment so that
the outside diameter was below tolerance, even though the wall
thickness of the drill stem was acceptable. Values of even 0.05 mm
(0.002 in.) below the specified under-tolerance can get one into
such trouble.
The author visited the location of the drill pipe, and noted the

under-tolerance readings. Replacement drill pipe was unnecessary,
because the terms of the contract were not fulfilled, and the pipe
was then used on other drilling jobs.

Case 6: The Magnetized Boat
After EMI-inspecting a load of casing in Holland, the pipe was left
longitudinally magnetized. It was then loaded onto a boat, on
which the captain did not possess a gyrocompass. Sailing down the
Rhine River was relatively easy, but once out into the North Sea,
the bow of the boat always appeared to point in the same direction,
(south) so far as the ship’s magnetic compass was concerned. The
boat’s captain settled for the cost of a gyrocompass.

Case 7: Retrieved Casing
A 19.368 cm (7.625 in.) electric weld casing of unknown grade was
retrieved from a well by a casing retrieval company (Figure 4).
During this retrieval, the coupled end was torch-cut; thus, any
mill-stamp that might have been present to provide manufacturer
and grade identification was removed and lost. Thus, at this point,

Figure 3. EMI-4 pipe inspection equipment. The pipe was scanned
with a Cs-137 source for wall thickness, and longitudinal and
circumferential magnetic fields for imperfections. 

Figure 4. The 19.368 cm (7.625 in.) casing, split along the electric
weld seam. 
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the grade is now unknown. The owner, a purchaser of retrieved oil
country tubular goods (OCTG), had a buyer for grade P-110 casing
string, based upon an EMI-4 inspection being satisfactory. P-110 
is an OCTG grade with minimum yield strength 758.4 MPa 
(110 000 psi). The inspection company performed a four-function
electromagnetic inspection, which consisted of:
� circumferential magnetization and scanning with 16 flux-sensitive
sensors rotating around the tubing. This inspection searches for
longitudinal imperfections and defects, but is not sensitive enough
to detect small but critical imperfections in the electric resistance
welding (ERW) seam weld. This particular joint turned out to be ERW.

� Rotating gamma ray wall thickness measurement. This provides a
barber-pole scan of the tube wall, with 2 to 4% coverage, and so
will only detect grosser wall thickness changes such as long gouges,
eccentricity in seamless tubing, casing wear, and the longer mill grinds.

� An eddy current test known in the industry as a “grade comparator.”
There will be more on this later (Wait, 1978).

� Longitudinal magnetization and scanning with several MFL sensors
for transversely oriented imperfections and defects.
During the inspection, the unknown material was somehow

classified as grade P-110, with a measured wall approximately
halfway between two standard API wall thicknesses. The inspector
recorded the lower wall. It was then included into a batch of used
P-grade casing and sold to a customer as this grade. An attempt was
then made to pressure test this joint as new pipe to the API
requirement for this grade (59.98 MPa [8700 psi]), assuming a
higher wall thickness that the joint did not meet. At roughly 
56.54 MPa (8200 psi), the weld seam burst, resulting in an
employee fatality. The joint left the rack upon which it was placed
under the escaping pressure, and struck the employee. Had it been
tested as P-grade to the lower wall thickness, it might not have burst.
This case was particularly interesting because of an assumed

reliance on the results of the electromagnetic grade comparator on
the EMI-4 inspection unit. In his report, and in deposition, the
author held the position that such instruments are not appropriate
for use on used materials, and generally considered to be
inappropriate, because they do not measure or define API “grade.”
Grade requirements are given in Appendix A. Yet the reliance upon
these electromagnetic devices in the industry, which are merely two
coils and some bridge circuitry, is way beyond prudence. A search
for published papers on the electromagnetic grade comparator
systems revealed only two papers, one written by an OCTG
inspection equipment company, the other being a scholarly solution
to the problem of a ferromagnetic tube running centrally through
an alternating current coil field. This latter contained the necessary
physics and indicated the parameters that contribute to the coil
output. Of these, the pipe’s electrical conductivity, alternating
current magnetic permeability, and wall thickness contain the
essential information. In earlier days, such units would distinguish
between high and low grades of new tubing, but they became

ineffective as more overlapping grades were developed. Further, in
the case of used casing, both the conductivity and permeability at
the outside surface, where the eddy currents are strongest, are affected
by the presence of rust and scale, and any effects of hydrogen.
In this case, the author wrote deposition questions, visited the

accident location, and was deposed.

Appendix A

API Grade 
An API grade, such as P-110, is determined by the following
properties:
� Minimum yield strength: 758.4 MPa (110 000 psi).
� Minimum tensile strength: 965.3 MPa (140 000 psi).
� Minimum elongation: computation from the formula of the
physical properties for the grade, more confusion can arise. 
Emin = 625 000 A

0.2/U 0.9, where A is the sample area, and U is 
the ultimate tensile strength.

� Chemistry requirements: there are only minimal requirements on 
S and P chemistry for P-110.

� NDE requirements: the minimum permitted flaw in ERW P-110 is
at 5% of the specified wall thickness. For the weld seam this can
only be accomplished by ultrasonic inspection of the seam weld.

Electromagnetic Grade Comparators 
These devices consist of two coils, excited with 50 to 60 Hz
alternating current. They induce circumferential currents to flow in
the tube that passes through the system, which in turn serve to
change the self-inductance of the coil, or affect the mutual
inductance of a second coil. As such, they do not measure or detect
“grade,” but do detect changes in electrical conductivity and
magnetic permeability. Any action that changes these will change
the coil response.
A joint of known grade is often used to standardize the system,

but the same grade from different manufacturers can provide
misleading results.
Further, if the selected joint is on the low or high side of the

physical properties of the grade, more confusion can arise. h
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