
Volume 1, Number 4 October 2002
TNT Focus: Using the ASME Boiler and Pressure Vessel Code  . . . . . . . . . . . . . . . . . . . . . 1

TNT Tip: Positioning a Radiation Source Accurately . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Tech Toon  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Taking Tests: Outline for Success  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

TNT Practitioner Profile: Dwight Witter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

TNT Inbox  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

TNT Focus:
Using the ASME Boiler and
Pressure Vessel Code

A Publication of the American Society for Nondestructive Testing

NDT TECHNICIAN
A Quarterly Publication for the NDT Practitioner

TH
E

TNT Tip:
Positioning a Radiation
Source Accurately
Properly locating a radiation source (X-ray
or gamma) in a circumferential or girth
weld application can be difficult, especially
so when dealing with small diameter/heavy
wall welds or with extremely large diameter
pipe. When emanating radiation is not
placed diametrically opposite the area of
interest (AOI), the final radiograph may
have inconsistent densities. Use this method
to accurately position a source.

This example uses a 12 in. (300 mm)
diameter pipe weld with a circumference of
approximately 40 in. (1,000 mm). Start by
calculating the circumference (outer
diameter × pi or simply wrap a number belt
around the item). Then divide the
circumference in half. In this example, that
would be 20 in. (500 mm). Make a note of
this number as our constant, all future
source locations will depend on it.

Now decide on the area of interest or
view length to use. For this example, we
will take five exposures at 8 in. (200 mm)
each to keep extremities within code
density limits. Next, take the first view
which is 0 to 8 in. (0 to 200 mm) and
determine the center which is 4 in.
(100 mm). Add that number to the constant
of 20 in. (500 mm). The result is 24 in.
(600 mm) and is the diametrically opposite
point on the circumference from the center
of the view area. Once the center of the
view area has exceeded your constant,
subtract it instead of adding it to the
constant. Simple — saving time and money.

Richard Gerhard
MQS Inspections, Inc.
Orland Park, Illinois
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Locating a source accurately

The ASME Boiler and Pressure Vessel

Code: An International Code is a

comprehensive

document that

covers the design,

fabrication,

inspection and

safety of pressure

vessels in

applications

ranging from hot

water boilers to

nuclear power

plants. The ASME

Code is accredited

by the American

National Standards

Institute (ANSI)

and is enacted as

law in whole or in

part by forty-nine states, numerous

municipalities and territories of the US

and all provinces of Canada.

Editions and Addenda

A new edition of the ASME Boiler and

Pressure Vessel Code is published on

July 1 every third year (most recently in

2001).Addenda for affected Sections of

the Code are also published on July 1

for each of the intervening years. Pages

affected by Addenda items are reprinted

in their entirety (with added pages if

needed). Text passages affected by

Addenda are identified with a

Journal advertisement from 1905 showing riveted

Lancashire boiler.

designator that corresponds to the

Addenda issue date. Designators

remain on the pages in subsequent

addenda. This allows the user to

identify areas affected by more than one

Addenda. The Code and Addenda

become mandatory six months after

each is published.

Interpretations and Code Case

Supplements. Written replies to

inquiries concerning technical aspects

of the Code are issued twice yearly as

Interpretations. They are not considered

part of the Code or the Addenda. Code

Case Supplements are issued four times

a year. Code Cases clarify the intent of

existing requirements or, if need is

urgent, provide rules for materials or

constructions not covered by existing

Code rules.

Structure. The ASME Boiler and

Pressure Vessel Code is divided into

eleven Sections (see Fig. 1). The

Sections, with three exceptions (II, IX,

X), are extensively cross-referenced to

other points within the Code itself or to

other ASME codes or standards (see

Table 1).

When considering nondestructive

testing, the Code will generally explain

in detail the intent of the particular

process in one Section and Part and

then refer to that Section and Part in

other locations. It is always best to

review the applicable Section and Part

of the Code for complete clarification.
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Generally, the Code recognizes these five

nondestructive testing methods: (1) liquid

penetrant, (2) magnetic particle,

(3) radiographic, (4) ultrasonic and (5) visual.

Table 2 lists some of the paragraphs from

Subsections A, B and C of Section VIII,

Division 1 with a brief explanation of the NDT

requirements and the relevant NDT methods of

each. Code references to visual requirements

are usually for the third party authorized code

inspector, the exception being for visual

inspection of vessels under pressure test. The

Code discusses pressure testing of pressure

vessels but this is viewed as a proof test and not

nondestructive examination.

Determining NDT Requirements
with the ASME Code

NDT requirements are determined in contract

documents (which may be the purchase order

that authorizes the work) by referencing the

appropriate codes, standards or specifications.

NDT service providers use these referenced

codes, standards and specifications to prepare

nondestructive testing procedures and work

instructions that are then used to develop the

appropriate testing techniques and evaluation

requirements. The ASME Code provides

valuable guidance for determining the specific

requirements for nondestructive testing.When

writing a procedure, it is helpful to keep these

questions in mind:

· What NDT methods are required?

· What is the area of interest?

· What are the sensitivity requirements?

· What are the relevant indications?

Methods Required. Selection of the

nondestructive testing method is an

engineering function based upon

considerations such as material type, fabrication

process, codes, standards and specifications.As

an example, magnetic particle testing can’t be

selected to examine the surface of a material that

can’t be magnetized. Liquid penetrant might be

the best choice and similarly, internal forging

flaws may be more readily detected by

ultrasonics than by radiography.

Determining Area of Interest. Areas of

interest, sensitivity, and relevant discontinuities

are most often provided by reference to

applicable codes, standards, and specifications.

For example, for a welded pressure vessel,

Section VIII - Rules for Construction of Pressure

Vessels, Division 1, Subsection B - Requirements

Pertaining to Classes of Materials, Part UW

Tech Toon

“I’m afraid there’s been a misunderstanding, NDE does not stand for
Near Death Experience.”
Thanks and a tip of the hat to Matt Welch, Chattanooga Section for our Tech Toon topic.
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The expertise or level of technology resident in a document such as the ASME

Boiler and Pressure Vessel Code comes about in a cumulative or additive process.

But growth in technology is not necessarily straightforward. It happens in “fits and

starts,” first in one direction, then in another. That’s how the ASME Code was built

— as a compilation of expertise. The significance of this expertise is that it is there

to be accessed. Often the contents of large and comprehensive code documents

such as the ASME Code can be difficult to navigate. Of course, experience always

helps as might an overview. TNT Focus attempts to provide just that in “Using the

ASME Boiler and Pressure Vessel Code”.

The NDT Technician survey is done. We had an excellent response with many

positive comments and suggestions. The survey results will help us define you, our

reader, and the issues you consider most relevant to your NDT practice. We

promise to listen. Thanks to all that participated. We’ve drawn a first prize winner

and 10 additional winners from our participants. Winners and their prizes have

been posted on the TNT Web page.

www.asnt.org/publications/tnt/tnt.htm

Hollis Humphries

TNT Editor

PO Box 28518, Columbus, Ohio  43228

tnt@asnt.org; (800) 222-2768 X206; fax (614) 274-6899

■ THE NDT TECHNICIAN
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– Requirements for Pressure Vessels Fabricated by

Welding, Paragraph UW-51 requires

radiographic examination of welded pressure

vessels be performed in accordance with

Section V - Nondestructive Examination,

Subsection A – Nondestructive Methods of

Examination,Article 2 – Radiographic

Examination.Acceptance standards (evaluation

criteria) for these vessels are found in

Section VIII, Division 1, Subsection B,

paragraph UW-51, Radiographic and

Radioscopic Examination of Welded Joints.

Sensitivity. Article 2 of Section V of the Code

provides various parameters for the “how-to” of

radiographic techniques. Sensitivity is governed

by Table 272 for image quality indicators (IQI)

based on nominal thickness ranges. However,

weld reinforcement may be considered not to

exceed the maximum allowable thickness. The

table provides for source-side or film-side IQIs.

Both hole and wire types are listed in the table.

Radiographic density ranges are specified

whether the source of radiation is X-ray or

gamma ray.Additionally, density variation

between the area of interest and the IQI must be

within –15 and +30 percent to qualify the

sensitivity. This usually applies to shimmed hole

type penetrameters.

Geometric unsharpness (Ug) has maximum

values based upon thickness ranges of the

material to be radiographed.As an example,

radiography on materials less than 2 in.

(51 mm) thick usually requires a geometrical

unsharpness of 0.02 in. (0.5 mm) or less. Note:

in the case of Section VIII of the Code,

unsharpness values are guidelines, but not to

exceed 0.07 in. (1.75 mm).

Relevant Indications. ASME construction

codes define two types of NDT indications

— relevant and nonrelevant. Nonrelevant

indications may occur simply as the result of

part geometry or configuration and do not

compromise the integrity of the part unlike

relevant indications which may.Acceptance

criteria specified in the ASME construction

codes will determine which of the relevant

indications are unacceptable and which are

acceptable. Only relevant indications are

considered when evaluating NDT results.

Identification of indications should be

consistent with the applicable acceptance

requirements.As an example, calling an

indication "slag" is not a good practice if "linear

indication" is used in acceptance criteria. This is

because linear indication is frequently defined

as an indication whose length is more than

three times its width. However, slag may have a

shape that does not meet this description and

could therefore be considered a rounded

indication.According to Section VIII of the

3

TABLE 1. Cross-referenced sources in ASME Boiler and Pressure Vessel Code.

Section Sections Referenced Other ASME Code Referenced

I II, IV, V, VII, VIII, IX B1.20.1

B16 Series (1, 3, 4, 5, 9, 11, 15, 20, 24, 25, 28, 34, 42)

B36.10

B31.1

PTC-25

III II, V, IX, XI B1.1

B16 Series (5, 9, 11, 20, 21, 25, 28, 34)

B18 (2.1, 2.2, 3)

B36 (10, 19)

N626, N626.3

NQA-1

PTC 25

IV I, II, VI, IX B16.1

B16.5

B36.10

V X

VI IV

VII I

VIII (Div. 1,2, and 3) II, V, IX B1.1

B1.20.1

B16 Series (1, 5, 9, 11, 15, 20, 24, 28, 42, 47)

B18.2.2

B36.10

PTC25

XI II, III,V, IX N626

NQA-1

OM

Figure 1. Table of Contents, 2001 edition of the ASME Boiler and

Pressure Vessel Code.

Copyright © 2001. American Society of Mechanical Engineers.



2000 Addenda of the ASME Code, Paragraph

UW-52 (spot radiography), rounded

indications are not a factor in the acceptability

of a weld, while slag inclusions must be

evaluated and may be cause for rejection.

Avoiding Errors

Careful attention to detail in interpreting

the Code can avoid costly errors. The following

are examples of typical problem situations.

· Good radiographic images may be

rendered unacceptable because the wrong

IQI or penetrameter was used or the

density variation between the IQI and area

of interest exceeded the allowable range.

· Improper preparation of an area of interest

may cause liquid penetrant tests results to

be invalid. The Code requires at least 1 in.

(25 mm) of surface adjacent to the area of

interest be clean and free of various

materials such as paint primer.

· Use of an incorrect reference standard in an

ultrasonic examination for Code

applications may require an examination be

voided.As an example, a side-drilled hole in

a carbon steel block was used in setting up

equipment.When the required inside and

outside diameter notches in stainless steel

pipe were used, the search unit frequency

had to be corrected for the proper material.

Earlier UT examinations were therefore

invalidated and the examinations had to be

done again.

Proper application of nondestructive testing in

accordance with codes such as the ASME Boiler

and Pressure Vessel Code guarantees the safety

and reliability of materials and fabrications

during manufacture, maintenance and

performance.■

This article is adapted from text submitted by Technicians

Advisory Committee member, Raymond G. Morasse of

Hyspan Precision Products, Inc. and ASNT past president

William C. Plumstead, Sr. of PQT Services. TNT would

like to thank them for their contributions and assistance

in its preparation. Thanks also to ASNT Technical Services

Manager, Jim Houf and Richard McGuire, Manager of

Training, NBBI.
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ASME Boiler and Pressure Vessel Code ■

TABLE 2. Partial listing of Paragraphs from Section VIII, Division 1, Subsections A, B and C with NDT requirement covered and
applicable NDT method.

Paragraph NDT Requirement PT MT UT RT VT

UCD-78 Repair of defects in cast ductile iron pressure vessels or vessel parts X

UCI-78 Repair of defects in cast iron pressure vessels and vessel parts X X X

UCL-35 Vessel or parts of vessels constructed of clad plate and those having applied corrosion resistant linings X

UCL-36 Chromium stainless steel cladding or lining X

UCS-57 Examinations in addition to UW-11 for butt-welded joints on carbon and low alloy steel pressure vessels  X

and vessel parts

UF-31 Vessel fabrication from SA-372 forging material to be liquid quenched and tempered X X

UF-32 Finished welds after post weld heat treat X X

UF-37 Repair welds on forgings X X X

UF-55 Vessels constructed of SA-372 Class VIII material X

UG-24 General requirements for castings X X X X

UG-93 General requirements for the testing of all materials X X

UG-99 Visual testing of the pressure vessel pressure test X

UHA-33 Exceptions for radiographic testing of high alloy steel vessels X

UHA-34 Austenitic chromium-nickel alloy steel butt and fillet welds X

UHT-57 Pressure vessel or vessel parts constructed of ferritic steels having tensile properties enhanced by X X X

heat-treating

UHT-83 Metal removal accomplished by methods involving melting on pressure vessels and vessel parts X X

constructed of ferritic steels having tensile properties enhanced by heat-treatment 

UHT-85 Removal of temporary welds on pressure vessels and vessel parts constructed of ferritic steels having X X

tensile properties enhanced by heat-treatment 

ULT-57 Welds in pressure vessels and parts constructed of materials having increased design stress values due to X X X

low temperature applications

ULW-51 Inner shells and inner heads of layered pressure vessels X

ULW-52 Welded joints in the layers of layered pressure vessels X X X

ULW-53 Step welded girth joints in the layers of layered pressure vessels  X X

ULW-54 Butt weld joints in layered pressure vessels X

ULW-55 Flat head and tube-sheet welded joints in layered pressure vessels X X X

ULW-56 Nozzle and communicating chamber welded joints in layered pressure vessels X X

ULW-57 Random spot-weld examination and repairs of welds in layered pressure vessels X X

UNF-57 Examinations in addition to UW-11 for pressure vessels and vessel parts constructed of nonferrous materials X

UNF-58 All groove and fillet welds in vessels constructed of nonferrous material X

UW-11 RT and UT requirements for pressure vessels and vessel parts X X

UW-12 RT requirements based on weld type and weld joint efficiency  (see table UW-12) X

UW-13 Concave head to shell longitudinal joints X X

UW-19 Welded stayed construction X

UW-42 Surface weld metal build-up X X X

UW-50 Welds on pneumatically tested vessels X X

UW-51 100% RT requirements and acceptance criteria X

UW-52 Spot RT requirements and acceptance criteria X

UW-53 Ultrasonic testing technique X
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The New Standard

• Zero light leakage
• Excellent linearity and cosine response
• Liquid- and shock-resistant sensors
• Pyroelectric calibration to NIST standards 
• Interference filters eliminate sensitivity to

infrared
• Auto zeroing
• Easy-to-read LED display
• Complies with MIL and ASTM standards

For more information, call 
1-800-274-8888 or fax 1-800-491-6868.

www.spectroline.com

Spectroline® Digital Radiometers
Measure UV and visible light sources with unmatched 

accuracy! Perfect for monitoring UV lamps used in 
FPI, MPI and other NDT applications. 

Preparation
I. Collect study materials early from:

A. the official list,

B. materials suggested by associates and

C. a couple of background texts.

II. Read the necessary material and take a breather before:

A. outlining the material,

B. reviewing the difficult parts until they are familiar so that you can

C. reproduce everything you need to know without rereading.

III. Obtain example problems from:

A. ASNT,

B. your company,

C. associates and

D. reading materials.

IV. Practice with example problems.

A. Start with easy ones —  work up to harder ones.

B. Read everything — don’t jump to conclusions.

C. Work in bite-sized pieces.

D. Use a worksheet for problems.

E. Write down every step —  neatly (saves time checking).

F. Diagram.

G. Rework after a few days.

IV. Your calculator for the exam should be:

A. easy to use —  no more complicated than necessary,

B. familiar — the same one you’ve used in practice and

C. equipped with spare batteries for the test if not solar powered.

At the Test
I. Take your time — breathe deeply.

II. Read each question carefully —  don’t jump to conclusions.

A. Read all of the answers, reread if necessary.

B. If the answer isn’t apparent, mark the question and come back to it.

C. Make sure that answers are matched with the right questions.

Finally
I. Keep the following in mind:

A. Blank answers are always wrong — intuition is often very good.

B. Odds of being right improve if you can rule out any truly wrong answers.

C. Proper units for an answer may appear in only one multiple choice.

D. If a problem is to determine decimal placement, work it first using easy

numbers.

E. Finish unanswered questions.

F. Check your work.

II. Now you can relax —  you’re done.

Exam coming up? Perhaps you’ve heard these suggestions before but thorough

preparation with the right resources can determine a successful outcome. The

following outline is good advice from educators and trainers on the best way to

prepare for your next NDT exam.

Adapted from “Back to Basics: Tips on Test-Taking” by Frank A. Iddings, Materials

Evaluation,Vol. 55, No. 3. Columbus, OH: American Society for Nondestructive Testing

(March 1997): pp 355–356 and study guides “Test Taking Strategies” and “Successful

Test-Taking Tips” from Columbus State Community College, Columbus, OH.

Taking Tests: Outline for Success



TNT Practitioner Profile:
Dwight Witter

Abseil is a German verb that

means to let oneself down by a

rope. It’s a type of rappelling that

climbers use typically when

exploring caves. Twenty years ago,

the sport found industrial

application on oil rigs in the North Sea. Increasingly,

abseiling, or roped access, is finding application in other

areas of industry as an alternative to traditional

scaffolding. Dwight Witter has been an NDT

practitioner for more than ten years and, for the past

two, has worked for CAN, an NDT company using

roped access. Dwight’s a member of the New Orleans

Section. He’s served both as a board member for the

past nine years and as Section Chair.

How did you become a member of ASNT?
I was trained in an in-house training

program but along with some of the guys that I
worked with in the field, decided to find a place
where we could go to learn more about NDT.We
started going to ASNT meetings. It was kind of
awkward at first because it wasn’t really a
technician atmosphere.A member suggested we
could change the focus to that of a technician by
becoming active in Section programming. So, I
did just that.
Were you able to implement program changes?

Yes, to a great extent.We still try to retain a
technician focus. In training and also in topics
we choose.We do things that guys can actually
sit down, listen to and get something out of —
radiation safety, underwater magnetic particle,
real-time radiography.We’ve also done
certification in broad strokes and SNT-TC-1A  
Give us an overview of roped access. How do
you get up and down? How do you get the ropes
up there in the first place?

You have to have some means of attaching
ropes to the top of the structure. Generally,
there’s good access to the top of towers by

climbing up manways.And there’s usually a
platform, nozzle or something like that at the top
of the structure where we can attach some ropes.
We use a two-rope system so that we always have
an independent safety line.And we have two
types of gear —  for going up and for going
down.You can switch equipment while on the
rope. The gear has friction stops with teeth that
bind into and compress the rope when you put
weight on them.You move a piece of equipment
by releasing pressure and just physically moving
it up or down. For each direction there are two
devices that work independently of each other.
There’s a loop that hangs down from each.You
step into the loop and it allows the other rope to
travel freely through a piece that’s on your chest.
Push the alternate piece up or down, lock it and
step into that loop.
Do you use NDT equipment especially adapted
for rope access and how do you get it to the
inspection point?
Some equipment is adapted.A good portion of
our roped access inspection business is getting
ultrasonic thickness readings or visual
inspections on piping systems. So, if it’s small
and portable, like a thickness meter, we can carry
it on us. If it’s a radiography camera, then
obviously we have more safeguards we put in
place.All radiography is performed with
separate rigging for the exposure device, the
crankout, and so forth.We designed and built a
radiography exposure device holder that clamps
on and can articulate in four axes.We did away
with the source tube.We can position the entire
exposure device —  articulate it in a lot of
different directions for the fine movements
required to set up a shot.
How many people are usually working on a
project?

We have no less than three-man crews,
always with a team leader well versed in rope
access techniques. Like NDT, we also have three
levels of certification for rope access. NDT Level
IIIs are not always found in the field. Level IIIs
for ropes are. They are always on the job, on

every job. They are responsible for the rigging
and everybody’s safety all the time.
Is weather a limiting factor?

We can and have worked in difficult
conditions. There are some safety concerns that
we need to be aware of. Generally, it’s wind. Over
30 mph, we’ve got to stop.We have worked in the
rain a little. It’s not necessarily the ropes that we
have to worry about, it’s the ancillary equipment,
UT meters, survey meters and such.
Your knowledge of abseiling came about as a
result of work. Do you climb for sport?

Only as it relates to work.We have a training
facility here in Marerro, Louisiana and I get on
the ropes every once in a while and just play
around to make sure I stay proficient.
Would you encourage an individual to
investigate roped access training as a part of
NDT training?

Absolutely. Potential for roped access in
America is very good. Twenty years ago in the
North Sea, nobody knew what roped access
was. Now, they use as much roped access there
as they do scaffolding. It’s quicker, cheaper and
it’s proven itself to be safer. Statistically, we have
lower incidences of accidents and fewer injuries
than scaffolding.
How has involvement in your local ASNT
Section benefited you in your career?

Involvement in my local Section has given
me focus in things that I want to accomplish in
my career. It’s obviously given me some more
inroads insofar as meeting people and
networking.
What advice would you offer to someone
considering a career in NDT?

In my opinion, ultrasonics is going to grow
dramatically in the future. Ultrasonics is where
you need to be — time-of-flight, guided wave
ultrasonics. Understanding the role of NDT is
one of the things that’s kept me in the field
through the hard times. The NDT practitioner
and NDT community as a whole are the largest
group of safety officers on earth.We safeguard
the citizens of every country in the world.■

TNT Inbox:
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■ THE NDT TECHNICIAN

Q: I have been told that it is possible to enlarge images of components by

moving them closer to the X-ray source and away from the detector. Won’t this

produce excessive unsharpness?

A: Using a source with an extremely small target will allow magnification of the

component. Typical X-ray tubes have targets in the 1-3 mm range. Targets on

specialized tubes are measured in microns, providing a near point source of

radiation that allows the component to be some distance from a detector while

maintaining acceptable unsharpness.

Q: Your article on Ultraviolet Safety (Vol. 1, No. 1) states “If an inspector's

hands are subject to 5000 µW/cm2, then the recommended daily ultraviolet-A

exposure can be exceeded in 200s.”What is the source of this information?

What about exposure at less than 5000 µW/cm2? What are the symptoms of

such exposure? What about using sunscreen?

A: The statements are based upon the threshold limit values (TLV’s) for UV-A

recommended by the American Conference of Governmental Industrial

Hygienists (ACGIH) for chemical substances and physical agents. For UV-A

radiation,ACGIH recommends that the total irradiance incident upon the

unprotected skin or eye should not exceed 1.0 mW/cm2 (1,000 µW/cm2) for

periods greater than 103 seconds (approximately 16 minutes).

■ For exposures less than 5,000 µW/cm2, a linear interpolation is sufficient. To

demonstrate, the time limit for 5000 µW/cm2 is (1000/5000) x 103 seconds =

200 seconds.

■ Symptoms range from sunburn to suntan. Note that the limits are for people

with “average” skin sensitivity and do not apply to photosensitive individuals.

■ Sunscreen is very effective.When using sunscreen, all exposed skin should be

treated including the face, neck, etc.Also wear long sleeved shirts and gloves,

where necessary.

E-mail, fax or phone questions for the TNT Inbox to:

Editor, tnt@asnt.org, (614) 274-6899 fax, (800) 222-2768 X206
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