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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part:2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fthe technical committees are circulated to the member bodies for voting. Rublication gs an
International|Standard requires approval by at least 75 % of the member bodies casting a.vote.

Attention is qrawn to the possibility that some of the elements of this document may-be the subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15463 was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore strugtures
for petroleuny, petrochemical and natural gas industries, Subcommittee SO 5/ Casing, tubing and drill pip¢.
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Introduction

This International Standard is provided for field inspection and testing of OCTG,; it is not intended to restrict
the agency or owner from using personal judgement and supplementing the specified inspections with other
techniques, extending existing techniques, or re-inspecting certain lengths of OCTG.

Users of this Internatlonal Standard should be aware that further or d|ffer|ng requrrements might be needed for
fering, or the
lication. This
may pe particularly applicable where there is innovative or developing technology. Wherexan glternative is
offered, the vendor should identify any variations from this International Standard and proYide dethils.

© ISO 2003 — All rights reserved vii
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Petroleum and natural gas industries — Field inspection of new
casing, tubing and plain-end drill pipe

1

Scope

This
of oi
comr

This
meth
evall

This
for aq
2

21

In the interests of worldwide application of this International Standard, ISO/TC 67 has decided,

techr
other
relev

nternational Standard specifies requirements and gives recommendations for field inspecti
country tubular goods (OCTG). This International Standard covers the practices an
honly used in field inspection; however, certain practices may also be suitable for millinspec

International Standard covers the qualification of inspection personnel, a déscription
bds and apparatus calibration and standardization procedures for various inspection n
ation of imperfections and marking of inspected OCTG are included.

nternational Standard is applicable to field inspection of OCTG and is.not applicable for ug

Conformance

Normative references

ical analysis, that certain of the normative docdments listed in Clause 3 and prepared by |
ISO Technical Committee are interchangeable in the context of the relevant requirem
ant document prepared by the American Retroleum Institute (API), the American Society fo

ceptance or rejection (for which the relevant purchasing specificatianis applicable, see 5.4.2

and testing
technology
ions.

pf inspection
ethods. The

e as a basis

).

bfter detailed
SO/TC 67 or
ent with the
Testing and

Matefials (ASTM) or the American National Standards Institute (ANSI). These latter document$ are cited in
the rpinning text following the ISO reference and preceded by “or”, for example “ISO XXXX of APl YYYY”.
Applipation of an alternative normativeldocument cited in this manner may lead to technical regults different
from the use of the preceding ISO reference. However, both results are acceptable and these dgcuments are
thus considered interchangeable.inpractice.

NOTH ISO 11960 has been back-adopted by API as API Spec 5CT. Therefore, for the purposes of thg provisions in
this International Standard whieh'cite ISO 11960, API Spec 5CT is equivalent to ISO 11960.

2.2 [ Units of measurement

In thi International Standard, data are expressed in both the International system (SI) of units afd the United
Statgs Customary (USC) system of units. For specific field inspection and testing, it is intended fhat only one

unit

ystenmibe used, without combining data expressed in the other system.

Inspe

ction-and fnchng performed ||c|nr1 either of these unit e\lc+nme shall he considered nnnnlaln

t and totally

interchangeable. Consequently, compllance with the requwements of the relevant Product Standard
expressed in one of the unit systems provides compliance with the requirements expressed in the other
system.

For data expressed in the Sl, a comma is used as the decimal separator and a space as the thousands
separator. For data expressed in the USC system, a dot (on the line) is used as the decimal separator and a
space as the thousands separator.

In the text, data in Sl units are followed by data in USC units in brackets.

© IS0

2003 — All rights reserved
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2.3 Tables and figures

Separate tables for data expressed in Sl units and USC units are given in Annex A and Annex C, respectively.
For a specific order item, only one unit system shall be used.

In this International Standard, cross-references are made only to the tables in Annex A; if the USC units apply
on an order, then any cross-references to tables in Annex A shall be taken to mean the equivalent table in

Annex C.

Figures (data expressed in both Sl and USC units) are contained in Annex B.

3 Norma
The followin
references,

document (in

ISO 10405:2

ISO 11960:2
pipes for use

ISO 11961:1

ISO 13678, f
casing, tubin

API RP 5A31
API Spec 5B
API RP 5B1,
API RP 5C1:
API Spec 5D

API Std 5T1,

4 Terms

41

tive retrerences

j referenced documents are indispensable for the application of this document,“For
bnly the edition cited applies. For undated references, the latest edition of the "refere
cluding any amendments) applies.

D00, Petroleum and natural gas industries — Care and use of casing and tubing

D01 (including Technical Corrigendum 1:2002), Petroleum and natural’ gas industries —
as casing or tubing for wells

DI6, Petroleum and natural gas industries — Steel pipes for use/as drill pipe — Specificatiorn

Petroleum and natural gas industries — Evaluation andesting of thread compounds for use
y and line pipe

), Thread compounds for casing, tubing and line-pipe
Threading, gauging and thread inspection-of casing, tubing and line pipe threads
Threading, gauging and inspection ofcasing, tubing, and line pipe threads
1999, Care and use of casing and tubing
12001, Specification for drill\pipe

Imperfection terminelogy

definitions; symbols and abbreviated terms

Terms and definitions

For the purpgses. of this document, the following terms and definitions apply.

Hated
nced

Steel

b with

411
A-scan

data presentation utilizing a horizontal base line that indicates distance, or time, and a vertical deflection from

the base line

4.1.2
AC-field

that indicates amplitude

magnetic field induced by alternating current

1) American

Petroleum Institute; 1220 L Street NW, Washington DC, 20005, USA

© ISO 2003 — All rights reserved
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41.3
agency
entity contracted to inspect new OCTG using the methods and criteria specified

41.4

ampere-turn

unit of magnetomotive force which is the product of the number of turns in a coil and the quantity of amperes
of current flowing through it, representing the magnetizing strength of the coil

EXAMPLE 800 A in a 6-turn coil gives 4 800 ampere-turns.

41.5

arc, Yerb

create intense heat and light by passing an electric current across a gap

-crested thread
lI-crested thread whose original (black) mill surface has not been completely removed

light
ave ultraviolet light (UV-A) with a wavelength between*320 nm and 400 nm

411

box

internally-threaded end of integral-joint OCTG, or the coupling end of threaded-and-coupled OCT{5
411

calibration

steel|pipe usedin oil wells to seal off fluids from the bore hole and to prevent the walls of the hole from

conductor that is passed through the bore of OCTG in order to create a circular or circumferential magnetic
field in the OCTG

NOTE This does not imply that the current rod is necessarily centred in the bore of the OCTG.

4114
chamfer
conical surface at the end of pipe having round or buttress threads

4115

chatter
wavy surface of the thread flank, root, crest, or chamfer, caused by a vibrating cutter insert

© 1SO 2003 - All rights reserved 3
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4.1.16
chock

2003(E)

block or wedge used beneath a length of pipe so that it cannot roll

4.1.17

circular magnetic field

circumferenti

al magnetic field

magnetic field in or surrounding a current-carrying conductor, or OCTG, such that the magnetic field is
oriented circumferentially within the wall of the OCTG

4.1.18
circular mag
circumferent
production (
circumferent

41.19

classification
to categorize a length of new OCTG based on conformance with thé\contracted inspgction

action taken
requirementg

4.1.20
contour, ver
taper gradua

4.1.21
contour-grir
radius-grind
grind to rem
exploratory d

4.1.22
couplant
material (usu
of ultrasonic

41.23
crest
top of a threg

4.1.24

cut, noun
gouge or dis
the threads

4.1.25

jretization
A4 Al

al magnetization
f a magnetic field in a pipe wall or coupling such that the magnetic field is\-ori
ally

b
ly by filing or grinding to remove abrupt changes in the wall thickness

d, verb

bve sharp edges and/or abrupt changes in the;wall thickness around imperfections or are
rinding

ally a liquid) used between an ultrasonic transducer and the test specimen to assist transm
sound waves between them

d

ortion in twa@ or more thread crests in a line, either parallel to the pipe axis or at an angle a

DC-field

ented

as of

ssion

Cross

residual or active magnetic field induced by direct current

4.1.26
defect

imperfection of sufficient magnitude or properties to warrant rejection of OCTG based on the specified
acceptance criteria

4.1.27

demagnetization
process of removing part or all of the residual magnetism from OCTG

© ISO 2003 — All rights reserved
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4.1.28

detector

detector shoe

scanning shoe carrying one or more transducers, used to protect transducers from mechanical damage

4.1.29

discontinuity

flaw

imperfection

irregularity in the product, such as a lap, seam, pit and lamination

4.1.3p
disposition
actiof taken in accordance with the applicable specification with regard to a defect in a lengthyef QCTG

4.1.31
drift mandrel
cylinger, machined to specified dimensions, that is passed through a pipe to lecate obstructigns and/or to
asse$s compliance with the appropriate specifications

4.1.3p
dualjelement transducer
ultragonic transducer containing two piezoelectric elements, one fortransmitting and one for receiving

4.1.38
eddy| current
circulating current caused to flow in the OCTG by varying nvagnetic fields

4.1.?1E

electromagnetic inspection
EMI
primgrily the eddy-current and flux-leakage methods used to detect imperfections

NOTE Field electromagnetic "Inspection Systems" sometimes include equipment for performjng additional
inspegtions or services.

4.1.3p
evalyation
procgss of determining the-severity of an imperfection which leads to determining whether the OCTG is
acceptable or rejectable ‘against the appropriate specification

41.3

exploratory grind; noun

probe grind

grind|performed to explore or determine the depth of an imperfection

41.3
external thread
thread on the outside surface of OCTG

4.1.38
false indication
NDT indication that is interpreted to be caused by a condition other than a discontinuity or imperfection

NOTE False indications are considered non-relevant.
4.1.39

false starting thread
circumferential tool mark on a round-thread chamfer that precedes the actual starting thread

© 1SO 2003 - All rights reserved 5
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4.1.40
ferromagnetic
term applied to materials that can be magnetized or strongly attracted by a magnetic field

41.41
field end
pipe end opposite the internally-threaded end

NOTE Mill identification is at the internally-threaded end.

4.1.42
flank
side

surface of a {hread that connects the crest with the root

4.1.43
fluorescent magnetic particle inspection
magnetic pallicle inspection process employing a finely-divided, fluorescent, ferromagnetic inspection mgdium
that fluorescgs when exposed to black light

4.1.44
flux density
strength of a|magnetic field

NOTE In[the Gaussian system, flux density is expressed in gauss.

4.1.45
flux leakage|
magnetic field forced out into the air by a distortion of the field within the OCTG, caused by the presencé¢ of a
discontinuity

4.1.46
full-body ingpection
inspection cqverage of the entire surface area (ofjthe OCTG within the limitations of the inspection equigment
used

4.1.47

furring
build-up or bristling of dry magnetic-particles at the ends of a longitudinally-magnetized length of OCTG, |.e. at
its poles

4.1.48
gain
sensitivity adjustment\produced by an amplifier or circuit

4.1.49
gamma-ray
high-energy, short wavelength, electromagnetic radiation emitted by a nucleus, which is penetrating and is
best attenuated by dense material like lead or tungsten

NOTE The energy of gamma-rays is usually between 0,010 MeV and 10 MeV.

4.1.50
gauss meter
electronic magnetometer used to measure flux density

4.1.51

grind, verb
remove material from a surface by abrading, e.g. with a grinding wheel or file

6 © ISO 2003 — All rights reserved
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4.1.52
handling damage

damage to the OCTG body, coupling or threads that occurred during loading, unloading, movements in transit,

etc.

EXAMPLES cuts, gouges, dents, flattened (mashed) thread crests or similar.

4.1.53
hardness

resistance of a material to indentation, measured by pressing a hardmetal ball or diamond indenter into a

smooth surface under standard conditions

4.1.5¢
hardhess value
averdge of the valid readings taken in the test area for hardness

4.1.5p
hydrpstatic test

test performed by filing a length of OCTG with water and pressurizing it in"erder to verify
withsfand a specified pressure without leaking or rupturing

NOTH A hydrostatic test is generally considered a method to verify the structural integrity of the pi
threagled connection.

flaw

4.1.61
inspection job
inspection of one or more lots of OCTG by an agency subject to a single contract or subcontract

4.1.62
inspection system

its ability to

be but not the

combination of equipment, procedures and personnel required for the detection of reference indicators

4.1.63
inspector

employee of an agency qualified and responsible for one or more of the inspections or tests specified in the

contract
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4.1.64
integral joint OCTG
OCTG with one end threaded externally and the other end threaded internally

4.1.65
internal thread
thread on the inside surface of OCTG

4.1.66
interpretation
process of determining the nature or forming an opinion of an indication based on objective data

4.1.67
label 1
dimensionlegds designation for the size or specified outside diameter, used when ordering OCTG

4.1.68
label 2
dimensionlegs designation for the mass per unit length or wall thickness, used when ofdering OCTG

4.1.69
leakage field
magnetic field forced out of the material into the air by distortion of the field"within the material, caused Ry the
presence of a discontinuity

4.1.70
length
joint

complete segtion of pipe

41.71
longitudinallmagnetic field
magnetic field which runs substantially parallel to.the axis of the OCTG

4.1.72
longitudinallimperfection
imperfection joriented in the longitudinat or’approximately longitudinal direction

41.73
magnetic pdrticle field indicator
device contal|ning artificial flaws which is used to verify the adequacy or direction, or both, of a magnetic fleld

4.1.74
magnetic pdrticle
finely-divided ferromagnetic material capable of being individually magnetized and attracted to distortiong in a
magnetic field

4.1.75
magnetizing force
magnetic field strength

NOTE In the Gaussian system, the symbol is Hg and quantities are expressed in oersteds.
4.1.76
magnetometer

mechanical or electronic instrument used to measure magnetic field strength
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41.77
manufacturer
entity last responsible for manufacturing compliance with the applicable product specification(s)

41.78

marking
assorted marks on tubular products including marks made for inspection with paint sticks and stencils, and
ball-point paint tubes

4.1.79
mill end

nnnnnnn

pipe

41.8
mill §
iron g

4.1.81

no-d
lengt

4.1.8
non-
NDT
test U
do ng

4.1.8
non-

D
cale
Xxide that forms on the surface of hot steel

rift
n of pipe through which a drift mandrel of specified diameter will not pass)without undue forc

R
Hestructive test

sed to detect internal, surface and concealed defects or imperfections in materials, using te

t damage or destroy the items being tested
B
Full-crested thread

thread that does not have a complete thread crest
EXAMPLE Black-crested thread.

4.1.84

notch

refergnce indicator with specified-geometry

41.8

oil country tubular goods

OCT

casing, tubing, plain<end casing liners, pup joints, couplings, accessories and plain-end drill pipe
4.1.8

operator

persgn présent throughout the inspection or testing process who is responsible for the unit,
contrpls and observes the readout to detect imperfections

1%

chniques that

operates the

4.1.87
owner
entity having ownership of the new OCTG at the time inspection is contracted, specifying the type of
inspection or testing to be conducted and authorizing its performance

NOTE The owner might be the purchaser.

4.1.88
perfect thread length
design length from the end of pipe or coupling to a specified location
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4.1.89

permeability

measure of the ease with which material can become magnetized

NOTE Permeability is the ratio of flux density and magnetizing force, i.e. B/H.
4.1.90

pin end

externally-threaded end of a pipe without a coupling applied

4.1.91

pipe

oil field casinlg, tubing, plain-end casing liners, pup joints and plain-end drill pipe
4.1.92

pit

depression of cavity that can be caused by corrosion or removal of rolled-in or extraneous matérial
4.1.93

plain-end pipe

pipe without fhreads or tool-joint

4.1.94
planar impeffection
imperfection [lying in one geometric plane that is normally parallel to, and within, the outer and inner surfages

4.1.95

powder-dry
sufficiently dfy to allow any type of powder, when applied to the surface, to be blown from the surface without
residue remdining

4.1.96

power-tight
threaded comnection that has been fully made-up by mechanical means, using power tongs or a scrgw-on
machine

4.1.97
prime pipe
pipe meeting all of the specified inspéction and testing requirements

4.1.98
pulse
wave of short duration

4.1.99
pulser
electronic dgvice and probe for generating a controlled-magnitude magnetic pulse, used for standardizing
transducers

4.1.100
purchaser
entity that has purchased directly from the manufacturer the new OCTG being inspected

NOTE The purchaser might be the owner.
4.1.101
reference indicator

real or artificial discontinuity in a reference standard, which provides reproducible sensitivity levels for
inspection equipment

EXAMPLES Artificial reference indicators can be holes, notches, grooves or slots.
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4.1.102

reference standard

pipe, or pipe section, containing one or more reference indicators, used as a basis for comparison or for
inspection equipment standardization

4.1.103
relevant indication
NDT indication that is caused by a condition or type of discontinuity that requires evaluation

detegtor assembly carrying one or more transducers, used for detecting imperfectionscand defect$ in OCTG
NOTH The scanner is often equipped with a magnetizer and is a part of it.

4.1.1p6
seanjless pipe
wrought steel tubular product made without a welded seam

NOTH Seamless pipe is manufactured by hot-working steel and,<if necessary, by subsequently colf finishing the
hot-wprked tubular product to produce the desired shape, dimensions ‘and properties.

4.1.1p7
sensjtivity
size ¢f the smallest discontinuity detectable by an NDT:method with a reasonable signal-to-noise fratio

4.1.1p8
signal
respanse of electronic NDT equipment toafl imperfection or defect

4.1.1p9
signal-to-noise ratio
ratio pf the signal from a signifieant imperfection or defect to signals generated from surface noiss

411110
sourge
origir| of radiation, which’is an x-ray tube or radioisotope

4.1.1p1

standgardization
the afdjustment of an NDT instrument using an appropriate reference standard, to obtain or estaljlish a known
and repfoducible response

4.1.112
standardization check
check of the standardization adjustments to ensure that they remain correct

41113
straightness
degree to which the longitudinal axis of a length of OCTG is parallel to a straight line

41.114

tally, verb
add up lengths of OCTG to arrive at an aggregate
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41.15
test
two or more valid hardness test readings that have been made in the same test area

4.1.116

test area

area on OCTG that has been ground or filed smooth and flat to remove the decarburized surface material, on
which a hardness test is performed

41117
test block

special precisien-blocks;used-as-standard

@

41118
thread form
profile of a tiread in an axial (longitudinal) plane for a length of one pitch

4.1.119
thread protgctor
protection dgvice placed on the end of OCTG to protect threads and seals from damage

4.1.120
threshold
investigation|level established during EMI or UT inspection, above whichindications are further investigated

41121
tolerance
permissible deviation from the specified value

4.1.122
transducer
device which| converts one form of energy to another

EXAMPLES Ultrasonic probes, search coils, eddy-current probes and most other detectors.

4.1.123
transverse
across, usually circumferential or substantially circumferential in direction

41124
tubing
pipe placed within a well and-serving as a conduit for produced well fluids or to inject fluids

4.1.125
ultrasonic tht

NDT method|using high-frequency sound waves

4.1.126
ultrasonic
having a frequency above the audible range, i.e. above 20 kHz

4.1.127
ultrasonic velocity
speed at which ultrasonic sound waves travel through a medium

4.1.128

upset, noun
forged metal end of OCTG with increased wall thickness and diameter, later to be threaded or welded
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4.1.129
vanish point
location where the external thread runs out or terminates on the OCTG outside surface

NOTE The vanish point is the point where the lead of the chaser tool makes its final cut.

4.1.130

vernier calliper

dial calliper

measuring device, usually with two legs or jaws, that can be adjusted to measure the thickness, diameter, and
distance between surfaces

NOTEH Vernier callipers have a vernier scale readout whereas dial callipers have a dial readout.

4.1.1pB1
wetting agent
subsfance which lowers the surface tension of a liquid

4.1.1B2
yoke
U-shaped piece of soft magnetic material, either solid or laminated, around which a coil is woupd to carry a
magnetizing current

4.2 | Symbols and abbreviated terms

Aq length of pin face to base of triangle

D specified outside diameter for pipe

d calculated inside diameter

Dy, outside diameter of upset

doy inside diameter of upset

I electric current, expressed in amperes

J distance from-end of pipe to centre of coupling, power-tight make-up
L. minimum-length full crest threads

Lg, upset external length

Ly, upset internal length

L, length from end of pipe to hand-tight plane

L, total length of threads: end of pipe to vanish point

N coupling length

t specified wall thickness

/4 specified outside diameter for ISO/API threaded couplings other than special-clearance couplings
We specified outside diameter of special-clearance couplings
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ALTFLD  full-length alternate drifted
BC buttress thread casing
CPLG unattached couplings
DC-block distance calibration block

DSC block distance sensitivity calibration block

DP plain end drill pipe

EBW eLffective beam width

EMI glectromagnetic inspection

EU external upset tubing connection

EW glectric-welded casing or tubing (including attached couplings)
FLD full-length drifted

FLEMI full-length electromagnetic inspection

FLMPI full length magnetic particle inspection (wet or dry MPI)

FLVI full-length visual inspection

IJ integral joint tubing connection

LC Ibng round thread casing connection
NDT non-destructive testing

NU mon-upset tubing connection

OCTG @il country tubular goods

oD qutside diameter

PD pulse density

PTL perfect thread length

SEA Tnd area inspection (formerly called special end area inspection)
SMLS seamless casing or tubing (including attached couplings)

STC short round thread casing connection

T&C threaded and coupled

TESTED hydrostatically pressure-tested

UCMPI unattached coupling magnetic particle inspection
uT ultrasonic testing
UTFL full-length ultrasonic inspection
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Utw ultrasonic inspection, weld line
VTI Visual thread inspection
5 Application

5.1 Basis for inspection

This International Standard contains practices recommended for use in the inspection of new OCTG
subsequent to production by the manufacturer. The basis for performing an inspection has its origin in either
ISO 11960, ISO 11961 or APl Spec 5D, API Spec 5B, or in a supplemental specification or contract prepared
by the owner. The inspections represented by the practices are placed in one of three categories ps follows:

a) ipspections specified in ISO 11960, ISO 11961 or API Spec 5D, or API Spec 5B;

b) inspections specified as one of several options in ISO 11960, ISO 11961 or AP[_Spec 5D,|or API Spec
5B;

c) ipspections not specified in ISO 11960, ISO 11961 or API Spec 5D, or APl.Spec 5B.
5.2 | Applicability of inspections

Some¢ of the practices contained in this International Standard arejapplicable to OCTG regardless of size and
type.|Other practices typically might have limited applicability..Table A.1 indicates those inspecfions that are
availgble in the field and covered by this International Standard, in relation to OCTG type. It i the owner’s
respgnsibility to specify which inspections shall be used>when completing the ordering information (see
Clauge 6) to accompany an inspection contract.

5.3 | Repeatability of results

Every inspection and measurement process is° characterized by an inherent variability of results. The NDT
methpds and measurements included in_this' International Standard are characterized by additipnal inherent
variapility attributable to the following facters.

a) [SO 11960, ISO 11961 or APKSpec 5D, or API Spec 5B permits options in the selection of practices to be
sed in the inspection for specific attributes.

b) \Vithin a single practiee, ISO 11960 or ISO 11961 or API Spec 5D, or API Spec 5B permits ¢ptions in the
gelection of calibratien’standards.

c) [ach manufacturer of NDT systems uses different mechanical and electronic designs.
d) Certain_practices contained in this International Standard are based on operation of the system at high,

and even maximum, sensitivity without the use of the reference standards specified in 150 11960 or
SO 11961 or API Spec 5D.

e) Within the performance capability of a single NDT system installation, there will not be perfect
repeatability of results.

5.4 Consequences of variability

5.4.1 Disposition

For any of the reasons given in 5.3, the results of field inspection may not replicate corresponding inspections
performed during manufacture. Variability within and among the results of practices contained in this
International Standard is to be expected. When field inspection results in the classification of OCTG as other

than prime, it shall not be presumed that the material is defective until an evaluation has been performed in
accordance with Clause 19 to establish final disposition.
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5.4.2 Responsibility for rejections

In some cases, an OCTG inspected using practices described in this International Standard may be classified
as a reject even though it was inspected in conformance with ISO 11960, ISO 11961 or API Spec 5D, or
API Spec 5B and classified by the manufacturer as an acceptable product in conformance with ISO 11960,
ISO 11961 or API Spec 5D, or API Spec 5B. Responsibility for a rejection shall be based on the acceptance
criteria contained in 1SO 11960, 1SO 11961 or API Spec 5D, or API Spec 5B, or an additional or more
restrictive criteria previously negotiated with the manufacturer. The results of field NDT shall under no
circumstances stand alone as a basis for rejection without corroborating evidence that the material is properly
classified as defective based on the evaluation(s) performed in accordance with Clause 19 of this International
Standard. If disposition is disputed between the purchaser and the manufacturer, the provisions of
ISO 11960:2 ) 39 : <

shall apply.

6 Ordering information

6.1 In spegifying the application of this International Standard to an order for the inspection of new OCTG,
the owner shiall specify, for each size and type of OCTG, the following order information:

a) the inspgction(s) to be applied;

b) the freqyency of sampling for inspection;

c) the referfence standard, if applicable;

d) the accgptance criteria;

e) the pernjissible disposition of all classifications of OCTG (see Table A.19);
f)  the instrlictions for marking.

6.2 The applicability of methods and procedures contained in this International Standard in accordancg with
ISO 11960, ISO 11961 or API Spec 5D, or API Spec 5B is indicated in 11.2, 12.2, 13.2, 14.3, 15.2, 16.2,|17.2,

18.2, 19.2 and 20.2. Some procedures in this International Standard are beyond the scope of the inspgction
requirementq of ISO 11960, ISO 11961 or.ARI Spec 5D, and API Spec 5B.

7 Quality assurance

7.1 The agency performing field“inspection shall have a quality programme consistent with the provisigns of
a recognized quality standards, Fhe agency’s quality programme shall be documented and shall include wWritten
procedures fpr all inspections‘performed.

7.2 The dgency's\guality programme shall include documented procedures for the calibration| and
verification of the accuracy of all measuring, testing and inspection equipment and materials.

) gra ) ) ) apability for
detecting the required reference indicators. In order to meet the requirements of ISO 11960, and ISO 11961 or
API Spec 5D, the verification of inspection system capability shall address the following.

a) Standardization and operating procedures: The standardization procedures will vary with the different
types of equipment, but as a minimum the written procedures shall address the method for assuring
coverage (minimum 100 % for longitudinal and transverse flaws), minimum notch response, and
maximum signal-to-noise ratio. The written operating procedures shall provide the required steps, control
settings and parameter limits, such as use of special electronic circuits, use of special detector array
configurations (pig tails), and maximum velocities to be used.

b) Equipment description: The equipment used to conduct the inspection shall be described in sufficient
detail to demonstrate that it meets the requirements of ISO 11960, or ISO 11961 or API Spec 5D.

16 © IS0 2003 — All rights reserved


https://standardsiso.com/api/?name=42b4bd2ee737f73b09cc02265a85a8eb

c)

d)

e)

7.4
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Personnel qualification: documentation of qualification of inspection personnel sha
requirements of Clause 8.

I meet the

Dynamic test data demonstrating the system capabilities for detecting the reference indicators: there are

many methods of verifying system capability, two of which are as follows:

1) Inspection system capability is established by using statistical techniques for as

sessment of

inspection performance. By establishing inspection system setup parameters and response
amplitude of the applicable reference flaws, data points are established to determine the distribution
of response amplitudes. These data then become the basis for establishing the capability of the

inspection system.

2) Inspection system capability is demonstrated for each inspection order by use.of
standard with the required reference notches. After the system is standardized™acc
written procedures, the test standard is inspected at a number of positions to establish
in all quadrants.

Reports: reports shall include all system settings, strip charts (if applicable),~traceability ¢
gtandardization and setup procedure, and a map of the test standard.

The agency’s quality programme shall include provisions for the education, training and q

persgnnel performing inspections in accordance with this InternationalStandard.

8
8.1

This

Qualification of inspection personnel
General

clause sets forth the minimum requirements for qualification and certification (where 3

persannel performing field inspection of OCTG.

8.2

Written procedure

Agencies performing inspection of OCTGNn accordance with this International Standard shall h

a reference
brding to the
the reliability

f calibration,

Jalification of

pplicable) of

hve a written
include the

NT SNT-TC-

procgdure for education, training and ‘qualification of personnel. The written procedure shal
following:

a) establish administrative duties and responsibilities for execution of the written procedure;

b) establish personnel‘qualification requirements;

c) require documentation verifying all qualifications.

8.3 | Qualification of inspection personnel

The quadlification inspection personnel shall be the responsibility of the agency. ISO 11484 or AS
1A mlay-be used as a guideline

The requirements for each applicable qualification shall include the following as a minimum:

a) training and experience commensurate with the inspector’s level of qualification;

b) written and practical examinations with acceptable grades;

c) avision examination;

d) knowledge of the related sections of the applicable ISO/API standards and this document.

© 1SO 2003 - All rights reserved
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8.4 Training programmes

8.4.1 All qualified personnel shall have completed a documented training programme designed for that level
of qualification. The programme shall include the following:

a) principles of each applicable inspection method;

b) procedures for each applicable inspection method, including calibration and operation of inspection
equipment;

c) related sections of the applicable ISO/API standards.

8.4.2 Training may be given by the agency or an outside agent.
8.5 Examijnations

8.5.1 Allinspection personnel shall have successfully completed the following examinations.

a) Written ¢xaminations addressing the general and specific principles of the applicable’inspection mgthod,
the inspgction procedures, and the applicable ISO/API standards.

b) A practical examination that shall include apparatus assembly, standardization, inspection technigues,
operating procedures, interpretation of results for appropriate levels, and‘related report preparation.

c) Natural pr corrected vision to read J-2 letters on a Jaeger number-2'test chart at a distance of 304, mm
to 381,0lmm (12 in to 15 in). Equivalent tests, such as the ability.to-perceive a Titmus number-8 target, a
Snellen fraction 20/25, or vision examinations with optical apparatus administered by physicians, arg also
acceptable.

8.5.2 Examinations shall be given by the agency or an outside agent.

8.6 Expelience

All candidates for qualification shall have the experience required by the written procedure.

8.7 Requalification

8.7.1 Regqualification requirements shall be defined in the written procedure.

8.7.2 Regqdalification is requjred-at least every five years for all personnel.

8.7.3 Req:rnalification ofersonnel is required if an individual has not performed defined functions with|n the
previous 12 months, or.ifian individual changes employers.

8.7.4 As g minimum requirement for requalification, all personnel shall achieve an acceptable grade|on a
written exanfination addressing the current applicable OCTG inspection procedures, and the applicable
ISO/API docyments.

8.8 Documentation

8.8.1 Record retention and documentation are required for all qualification programmes. The following are
minimum requirements:

a) all qualified personnel shall receive an attestation of qualification stating their level of qualification;

b) the records of all qualified personnel showing training program completion, experience, and examinations
shall be maintained by the agency for a minimum period of 5 years and made available for review upon
request.

8.8.2 All qualifications and related documents shall be approved by authorized agency personnel.
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8.9 NDT personnel certification

8.9.1 A programme for certification of NDT personnel shall be developed by the agency. ISO 11484 or
ASNT-TC-1A may be used as a guideline.

8.9.2 The administration of the NDT personnel certification programme shall be the responsibility of the
agency.

8.9.3 ISO and API are neither responsible for administering the NDT certification programme nor acting as
a certifying agent in the programme.

9 eneral lnspectlon procedures
9.1 | General

This |clause covers general procedures applicable to all inspection methods contained in this|International
Standard.

9.2 | Documents at job site
The fpllowing inspection-related documents shall be available at the job Site:
a) applicable ISO standards listed in Clause 3;

b) additionally, when ISO/API thread gauging is being condueted, a copy of APl RP 5B1;

c) II applicable agency-controlled and qualified inspection procedure documents;

d) e field inspection contract or agency inspection‘order based on the contract.

9.3 | Pre-inspection procedures
9.3.1] Each inspection shall start with(the correct equipment available and in good working condition.

9.3.2 Prior to equipment setup,.the agency shall assure that the OCTG to be inspected is tfje OCTG the
owngr has ordered to be inspected by comparing the information on the job order with the OCTG|markings, i.e.
diamgter, nominal mass, grade;"manufacturer, and whether seamless or welded.

9.3.3| All inspection shall begin by uniquely numbering or renumbering each length with a paint marker.
Placg the sequencedqiumber on the outside surface, preferably on the coupling end, box end, or identified end
and printed in white-paint so that it can be read from the end of the length. Do not place numbers over mill
paint|stencils. Jnique numbering of unattached couplings is not required, however rejected coup|ings shall be
identffied and\segregated from prime couplings. If a defect is found on a length of OCTG, |complete all
specified, inspections on that length unless otherwise stipulated in the inspection contract.

9.4 LRecords-and-netification

As inspection progresses, maintain a record of the classification of the OCTG inspected. If at any time after 50
lengths or couplings have been inspected or tested, the reject rate exceeds 10 % of the OCTG inspected,
notify the owner or his/her representative. If appropriate, it is suggested that the manufacturer, or his/her
representative, be notified in turn through the purchaser.
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9.5 Post-i

9.5.1

nspection procedures

Classification

Classify each length of pipe or coupling into one of the categories listed below (see Clause 21 for details):

prime pipe with good connections, or prime unattached couplings;
prime pipe with defective connections;

pipe that contains conditionable defects;

a)
b)
c)
d) pipe tha
€) non-con
f)  unattach
g) pipe or U
9.5.2 Mark

Mark the clg
markings as

contains non-conditionable defects;

Hitionable unattached couplings (rejects);

ed couplings requiring conditioning;

nattached couplings not meeting special owner-specified tests.
ng

ssification of each pipe and coupling with paint markings and,apply all applicable inspe
described in Clause 21.

9.5.3 Cleaning

Remove all 1
nearby pipe

Material Safd
Consideratio
Observe app|

NOTE Sq
build up press

9.5.4 Cour

Count and t3
count. Segre
using the o\
agency, a ‘i
substituted o

hagnetic powder and cleaning material from the pipe~and coupling surfaces. Do not contan
juring this process.

ty Data Sheets should be read and the precautions observed when handling products of this
h should be given to the storage, transport, use and disposal of excess materials and conta
ropriate regulations relative to disposahof used solvents and generated waste materials.

Ivents and other cleaning agents might ¢ontain hazardous materials. Solvents are normally volatile ar
Lire in containers.

t and tally lengths

lly the lengths in each-oef the classification categories. Be sure to verify the totals after the
gate the prime OCTG from all other OCTG if practical. Tally each length of casing and t
erall length (inCluding pin threads and coupling). By agreement between the owner an
hakeup” tally¢as“described in 1ISO 10405:2000, 4.1.7 c) or API RP 5C1:1999, 4.1.7 c) sh
h acceptable”OCTG. An overall tally shall be used on rejected OCTG.

9.5.5 Thread protection

After inspect

ction

inate

type.
ners.

d can

initial
Libing
 the
Il be

on‘ensure that the threads are clean and dry Lubricate the threads with a thread compoun

that

meets the performance objectives of ISO 13678 or APl RP 5A3 or with a specific thread compound if specified
by the owner. Lubricate the entire threaded area, including seals and thread roots, for the full thread
circumference. In very cold climates, it might be necessary to warm the thread compound in order to apply it.

The Material Safety Data Sheets for thread compounds should be read and observed. Storage and disposal of
containers and unused compound should be in accordance with appropriate regulations.

9.5.6 Thread protectors

Reinstall clean thread protectors and tighten them wrench-tight.

20
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9.6 Job site checklist
Before leaving the job site, the agency shall ensure that the following items have been accomplished.

a) Pipe racking. The agency shall ensure that each row of pipe has been properly secured (e.g. with chocks)
for safety, and that no loose or unsecured pipe is left free to roll or fall from the racks. No pipe shall be left
on the ground. Ensure that the pipe has been properly racked, and that all pipe has stripping between
layers. Stripping shall be placed directly over the centreline of each sill.

b) Unattached couplings. Unattached couplings shall be stored for protection against the environment.
Unless otherwise specified by the owner, they shall be returned to their original shipping container.

c) [Debris removal. The job site shall be left neatly arranged and clean of all job-related debris.
d) $olvent disposal. Cleaning solvents used at the job site shall be disposed of properly.

9.7 [Documentation

A field copy of the completed inspection report and supporting documents shall be delivered to the customer

or specified representative upon completion of the job. Terminology for defects shall comply with [API Std 5T1,
wherg applicable.

10 Acceptance criteria, disposition and responsibility
10.1| General

This [clause sets forth the principles for determining acceptance criteria, disposition, and responsibility for
OCTG inspected in accordance with this International.Standard.

10.2| Basis for acceptance
ISO 11960, ISO 11961 or API Spec 5D, (or APl Spec 5B constitute the basis for acceptange of OCTG
inspgcted in accordance with this International Standard, except that additional or more restrictivg criteria may

be cgntracted between the owner and’the agency.

10.3| Responsibility for rejections

10.3.1 The manufacturer.shall be responsible for rejects which, after evaluation, are demonstrated to be
noncpnforming to the requirements of ISO 11960, ISO 11961 or API Spec 5D, or API Spec 5B. Manufacturer
respansibility for defects attributable to handling or shipping damage shall be limited to thoge conditions
repornted to the manufacturer at, or prior to, delivery to the purchaser. Rejection shall not be baged solely on
unevaluated impgrfections or indications (see 10.3.3).

s that, after
A\PI Spec 5D,
Inufacturer is

10.3.3 In the event the manufacturer may be responsible for the rejection, but the purchaser and
manufacturer are unable to agree that the OCTG is defective, a destructive test may be performed. If tests
that require the destruction of material are made, any product that is proven to have not met the requirements
of the specification shall be rejected. Disposition of rejected product shall be a matter of agreement between
the manufacturer and purchaser.

10.3.4 Disposition of defects shall be in compliance with the applicable specification. Dispositions shall be
recorded and shall be traceable to the OCTG inspection number (see 9.3.3).
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11 Visual

and dimensional inspection

11.1 General

This clause provides descriptions, mechanical equipment requirements, and procedures for visual and
dimensional inspection of OCTG.

11.2 Application

The inspections described in this clause are applicable to all sizes and all types of OCTG.

11.3 Drift n
The diamete

The instrum
months.

The calibrati
check, the d

made using ¢ne of the devices listed in 11.5.

11.4 Precision callipers (micrometer, vernier calliper or dial calliper)

The instrumg
The calibrati
check, the di

11.5 Length- and diameter-measuring devices (steél rules, steel length- or

diameter-n

Accuracy ve
of fixed refer

11.6 Depth

11.6.1 Gengdral

The following

11.6.2 Extennal depth gauges

For external

handrels
of the drift mandrel shall be measured with a vernier calliper or micrometer having flat‘eonta

bnt used shall be calibrated using a known precision setting standard at least once ev

bn check shall be recorded on the instrument, and in a log book, giving-the’date of the calib
e date, and the initials of the person who performed the check. Length measurements m

nt shall be calibrated using a known precision reference standard at least once every 4 mg
bn check shall be recorded on the calliper, and in a dog book, giving the date of the calib
e date, and the initials of the person who performed the check.

easuring tapes, and other non-adjustable measuring devices)

ification shall be defined as a visual.¢heck of the legibility of the markings and the general
bnce points. The verification procedure of these devices shall be documented.

gauges

conditions and checks apply to gauges used for imperfection evaluation in Clause 19.

Hepth gauges the following shall apply.

Set the gPauge to zero on a flat surface.

cts.

ery 4

ation
by be

nths.
ation

wear

or after repair or replacement.

Accuracy shall be within 0,025 mm (0.001 in) of actual depths of the reference standard.

check, the due date, and the initials of the person who performed the check.

22

Check measuring accuracy of the gauge over a range of standard depths, at least once every 4 months

The calibration check shall be recorded on the gauge, and in a log book, giving the date of the calibration
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11.6.3 Internal depth gauges

For internal depth gauges and wall thickness callipers the following shall apply.

a) Set the gauge to read zero or a specified thickness when the contact points touch or when a standard
thickness is placed between the contacts.

b) Check the measuring accuracy of the gauge over a range of standard thicknesses, different from those
used in 11.6.2.b), at least once every 4 months or after repair.

c) Accuracy of readings shall be within 2 % of the actual wall thickness of the thickest standard used.

d Tl THN '+ o 1 laalllo alaal 4lo P ] lo L HPH 4o alat £ 4 |'b t'
necanoraton—crneck—snaroeTrecoraeaontnegauge,ancaat0g 000K giving-tneaate—ortme calipration

¢heck, the due date, and the initials of the person who performed the check.
11.7| External surface illumination

11.7.1 Direct daylight

Diregt daylight conditions do not require a check for surface illumination.

11.7.2 Night and enclosed-facility lighting

The diffused light level at the surfaces being inspected shall be_ at least 500 Ix (50 fc). lllumingtion shall be
checked once every 4 months. The check shall be recorded in_adog book, giving the date, the [reading, and
the initials of the person who performed the check. This record\shall be available on site. lllumingtion shall be
checked whenever lighting fixtures change position or intensity, relative to surfaces being inspectégd.

11.7.3 Night-lighting with portable equipment
The giffused light level at the surfaces being inspected shall be at least 500 Ix (50 fc). Proper illurhination shall
be verified at the beginning of the job to assure.that portable lighting is directed effectively for syrfaces being
inspgcted. lllumination shall be checked dufing the job whenever lighting fixtures change positions or intensity
relatiye to the surfaces being inspected.
11.7.4 Light-meter calibration
Lighttmeters used to verify illumination shall be calibrated at least once a year. The calibration check shall be
recorded on the meter, and(inya log book, giving the date of the calibration check, the due date, apd the initials
of the person who performed the check.

11.8| Internal surface illumination

11.8.1 Mirrors for illumination

The feflecting surface shall be a non-tinted mirror that provides a non-distorted image. The reflgcting surface
shall pe-flat and clean.

11.8.2 Spotlights

A light source having documented, demonstrated capability shall be used for illumination of inside surfaces. A
spotlight producing an illumination greater than 1 000 Ix (100 fc) at the maximum inspection distance may be
used for this. The lens of the light source shall be kept clean.

11.8.3 Borescope equipment
The borescope lamp shall meet the requirements shown in Table A.2. The resolution of the borescope shall
be checked at the start of a job, and whenever all or part of the borescope is assembled or re-assembled

during a job. The date on a coin [not to exceed 1,02 mm (0.040 in) in height] or Jaeger J-4 letters placed
within 101,60 mm (4 in) of the objective lens, shall be readable through the assembled borescope.
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11.9 Full-length visual inspection (FLVI) of new OCTG
11.9.1 Description

A full-length visual inspection of the entire outside and inside surfaces, excluding the threads, shall be
conducted to detect gouges, cuts, pits, dents, grinds, mechanical damage, lack of straightness, and other
visually detectable imperfections. On electric-welded pipe, special attention should be given to weld flash and
trim. Each length shall be rolled and the entire surface viewed. The entire inside surface shall be inspected
using a high intensity light, mirror or borescope (depending on size) meeting the requirements of 11.8.

11.9.2 External visual inspection procedure

Inspect Ieng]hs in groups by first rolling them together. Observe the pipe while rolling to detect straighfness
problems. Eyaluate bent or bowed pipe in accordance with Clause 19.

Use the following procedure for external visual inspection:

a) identify fhe upper one-third of each length with a chalk mark;

b) examind each pipe surface by walking the length of each pipe from one end tothe other. The number of
lengths |nspected on each pass will depend on the diameter. As each impetfection is found, mark {t and

evaluatqg it in accordance with Clause 19;

c) after theltop one-third of this group has been inspected, roll each length one-third of a turn and mark with
chalk;

d) repeat b)) and c) until the entire outside surface of the pipe has'been inspected.
11.9.3 Intennal visual inspection procedures

Inspect the éntire inside surface, excluding the threads, for imperfections. Pipe sizes Label 1: 10-3/4 and
larger shall be visually inspected from each end sing an illumination source meeting the requirements of
11.8.1, 11.8.R or 11.8.3. For pipe sizes smaller than-Label 1: 10-3/4, the best quality inspections are dong with
a borescope] see 11.8.3 for resolution requirements.

11.10 Outside diameter verification

11.10.1 If rgquested by the ownef, the diameter of each length shall be verified to assure compliancg with
ISO 11960 ahd with ISO 11961 or"API Spec 5D.

11.10.2 Verifjcation of minimum and maximum diameter may be performed with snap gauges.

11.10.3 Micrpmeters.<on 'mechanical callipers that display the readout in hundredths of a millimetre
(thousandthd of an.inch) shall be used to measure actual diameter.

11.10.4 Dianpeter tapes shall be used to measure average diameter.

11.11 Straightness

11.11.1 A visual inspection shall be performed to detect hooked ends or bowed pipe. Pipe to be examined
shall be placed on a rack or joists where it can be rolled while visually examining for straightness.

11.11.2 Pipe sizes Label 1: 4-1/2 and larger shall be measured to determine the amount of straightness
deviation whenever a visual examination has shown them to have hooked ends or to be bowed. This
measurement shall be performed using a straight edge or taut string (wire) and a steel scale or rule.

11.11.3 Straightness shall be evaluated in accordance with Clause 19.
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11.12 Drift testing
11.12.1 General
Casing or tubing shall be drifted throughout its entire length to detect reduction in inside diameter. Group 1

external upset drill pipe, except sizes Label 1: 3-1/2 to Label 2: 13.30, shall be drifted throughout the length of
the end upsets. Drift mandrels manufactured in accordance with 1ISO 11960, ISO 11961 or API Spec 5D, or

this International Standard shall be used for this test.

11.12.2 Drift mandrel specifications

Drift prardretspetifications areas fottows:

a)

b)

Somegtimes pipe is drifted in the field to allow drilling with commonly used bit sizes. Drift sizes th
to all
drift passes should be marked as recommended in Clause 21.

NOTH
unless the pipe was ordered that way.

11.12

The following drift mandrel verification procedures shall be followed.

The minimum diameter of the cylindrical portion of a drift mandrel for bare casing, tubing,
hall be in accordance with Table A.4, Table A.5 and Table A.8. Diameters for sizes and
ncluded in these tables shall be calculated in accordance with Table A@G.~A drift
nternally-coated pipe shall be made of plastic, or hardwood such as oak and, as/a guide, shq

WL

PP pp—

no-drift” coated length might not need to be classified as a reject.

The drift mandrel shall be cylindrical in shape and may have attachments on one or both er
barbell-shaped mandrels shall not be used. The ends of the drifymandrel extending beyond
¢ylindrical portion shall be shaped to permit easy entry into the{ipe.

bw passage of these commonly used bit sizes are shown'in Table A.4. Pipe through which

Pipe rejected for failure to pass this specified>0r alternative drift is not the responsibility of the

.3 Drift mandrel verification procedures

and drill pipe
masses not
mandrel for
uld meet the

imensions specified in Table A.6 and Table A.7. Because of the extra thickhess added by the coating, a

ds. Disk and
the specified

at are in use
his specified

manufacturer

a) The length of the cylindrical porttion of the drift mandrel shall be measured (a steel scale may be used for
this measurement). Specified-drift mandrel lengths are tabulated in Table A.3.
b) The mandrel diametér shall be measured using a micrometer or mechanical calliper that|displays the

adout in hundredths of a millimetre (thousandths of an inch). These measurements shall

e made with

e drift mandrel and micrometer at the same temperature. Measurements shall be made a{ each end of

e drift mandrel. Each measurement shall be made in two locations, 90° apart. The allowable mandrel

lerance shall'be 0,000 mm to +0,013 mm (0.000 in to +0.005 in) from the specified ISO/AP| dimensions.

rift mandréls larger than the upper tolerance of +0,013 mm (+0.005 in) may be used for acceptance but

ot for~rejection. In case of dispute, a precision steel drift mandrel made to the| appropriate
[S©/API dimensions shall be used to resolve whether the lengths are acceptable or rejectablg.

11.12.4 Drifting procedures

The following drifting procedures shall be followed.

a) Select and measure the correct drift mandrel prior to starting the inspection job, and re-measure the
mandrel at least once for every 500 lengths thereafter.

b) The drift mandrel shall be at approximately the same temperature as the pipe being inspected.

c) Pass the drift mandrel through the entire length of each casing and tubing and through the upset length of

drill pipe. The drift mandrel shall pass through the pipe or upset freely using a reasonably exerted force

© 1SO 2003 - All rights reserved

25


https://standardsiso.com/api/?name=42b4bd2ee737f73b09cc02265a85a8eb

ISO 15463:2003(E)

that does not exceed the weight of the drift mandrel. The drift should be inserted and removed carefully
so that neither the threads nor the seals are scratched or damaged.

d) If the drift does not pass through the entire length of casing or tubing or the drill pipe upset, remove and
clean the drift mandrel. Clean out the pipe if necessary. Check the pipe for sagging and provide additional
support if needed.

e) Attempt the drift test again from the other end of the pipe. If the drift mandrel does not pass through the
entire length on the second attempt, the length shall be considered a reject and identified immediately as
a “no-drift.”

11.13 Visyaltthread-inspection (VT:)

11.13.1 General

Visual thread inspection is a method for locating thread imperfections without the use of magnetic pg

inspection of
casing and
mechanical ¢

NOTE E
API| Spec 5B.

11.13.2 Evaluation tools

thread gauges other than a profile gauge. This inspection applies to exposed\ound threa
tubing and exposed buttress threads on casing. Visually evident manufacturing defeg
amage to the threads are detected by this inspection method.

treme-line threads are excluded from these inspection procedures. Foriextreme-line threads, rg

rticle
s on
ts or

fer to

Though impegrfections can be visually located during this inspection; the following tools shall be usgd to

evaluate the magnitude of the imperfections found:

a) a steel gcale for accurately determining the L, area op:the pin and the perfect thread length of infernal
threads [see 11.13.4c¢)];

b) mirror for inspection of load flanks and roots ofinternal threads;

c) bright light, meeting the requirements of 11.8.2, for inspection of internal threads;

d) profile gauge, for detection of thread profile errors;

e) flexible $teel measuring tape forymeasuring circumferential nonfull-crested or black-crested thread Iength
on buttrgss threads.

A copy of AHI Spec 5B andsthis International Standard shall be available on location.

11.13.3 Thread repait:

Repair of thr

pads, i$ not a part of this inspection. However, by agreement between the owner and the ag

cosmetic (mi

ency,

hor) repair of threads may be made.

11.13.4 Visu

al thread inspection procedures

Proceed as follows.

a)

NOTE 1

Remove the thread protectors and stack them out of the way so that they will not be a work hazard. From
this step, until the thread protectors are reinstalled, great care shall be taken to ensure that two lengths of
pipe do not strike each other and damage the unprotected threads. Pipe shall never be loaded, unloaded,
or removed to another rack without thread protectors installed. Never leave threads unprotected from
moisture or condensation overnight. Use of a light corrosion inhibitor is recommended.

Martensitic chromium steels (ISO 11960, grades L80-9Cr and L80-13Cr) are sensitive to galling. Special

precautions might be necessary for thread surface treatment and/or lubrication to minimize galling.

26
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b)

NOTH 2  Thread classification depends on the Tocation of an imperfection. Imperfections Tocated In
external threads or in the PTL of internal threads have different criteria for acceptance and rejection ¢than
these|regions. Measurement might be required to determine if imperfections are in the L or box PTL.

d)

e)

f)

11.13.5 Categories of imperfections

Typep of imperfections that may cause thread rejection are listed below. Refer to 19.12 or AP
dimepsional data for acceptance and rejection.

a)

ISO 15463:2003(E)

Clean all exposed threads thoroughly. Ensure that no thread compound, dirt, or cleaning material remains

on the threads.

Determine the L length of pin end threads and record this number. Refer to Table A.9 and Table A.10 of

this International Standard, or to APl Spec 5B from which these tables were taken.

Internal threads do not have an L area. All of the threads within the interval from the counterbore to a
plane located at a distance J plus one thread turn from the centre of the coupling or small end of integral
joint OCTG shall be inspected to the L. area requirements. This area is defined as the internal perfect
thread length (PTL). The calculated perfect threads are listed in the Table A.9 and Table A.10.

lowly roll individual lengths at least one full revolution while examining the threads,

e L, area of
those outside

or external threads, inspect for imperfections on the face, chamfer, L. area and non-L_ area. The thread

rofile gauge shall be applied to the threads to detect machining errors.

or internal threads, inspect for imperfections in the counterbore,BTL, and threaded are
TL. Seal-ring grooves shall be inspected for fins, wickers, and<ibbons that are loose, or

beyond the
uld become

Ipose, on each side of the groove. The profile gauge shall beyapplied to the threads to detgct machining
rrors. Caution shall be exercised when applying the profile: gauge to avoid damaging thfead coating.

xploratory grinding or filing to determine the depth of an)imperfection is not permitted in t
xternal threads or the total length of internal threads.

Threaded area imperfections:
1) broken threads;

2) cuts;

3) grinds;

4) shoulders_or'steps;

%) seams;

T) non-full-crested threads (including black-crested threads);

7) laps;
8) pits;
9) dents;

10) tool marks;
11) fins;

12) dings;
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NOTE 1
because the
however, it sh

b)

NOTE 2

28

13) burrs;

14) torn threads (tears);

15) handling damage;

16) thick threads;

17) narrow threads (shaved threads);

18) galls;

19) impfoper thread height;
20) wick
21) craq
22) cha
23) way
24) impfoper thread form;
25) arc
26) thre

27) imp

Convenfional chamfer area:

1)
2)
3)
4)
5)
6)
7)

8)

N

—

no

threlad running out on the-face;

raz(

feather edge;

burfs;

tered threads;

y or drunken threads;

burns;

ads not extending to the centre of the coupling (threads within the J-area may not be perfect

erfections, other than those listed above, that-bteak the continuity of the thread.

present 360°;

er (or whisker);

ks;

n-full-crested threads have historically been,.and continue to be, referred to as black-crested thHreads

priginal mill surface has not been removed--The term black-crested thread is a useful descriptive|term,
buld be understood that there can also be-non-full-crested threads that are not black.

r edge;

falseTstarting thread engaging actuat startng thread;

mashes;

cuts.

The surfaces of the chamfers need not be perfectly smooth. Chamfers on the pipe ends have no effect on the
sealing capability of the threads.
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¢) Round or bullet nose for tubing:
1) radius transition not smooth;
2) sharp corners;
3) burrs;
4) slivers;

5) false starting thread engaging actual starting thread;

(t) mashes;
T) cuts.
NOTH 3  Dimensions are not subject to measurement to determine acceptance or rejection of the product
d) Pipe end imperfections (inside and outside):
1) burrs;

2) fins;

3) dents/mashes.

e) [Box face and counterbore imperfections:

1) tool marks;

3

2) mashes;
3) burrs;
4) arc burns.

f)  Mill end makeup: Couplihg) makeup measurement is not part of visual thread inspection] However, if
isual inspection reveals'pbvious makeup errors, evaluate in accordance with Clause 19.

All imperfections listed‘in a) through e), if detected, shall be evaluated in accordance with 19.12.
12 Hardnesstesting

12.1| General

This lclause covers methods for hardness testing under field conditions. This test may alsd be used to
determine compliance with contractual hardness specifications.

NOTE Brinell-type testing using visually measured impression diameters is outside the scope of this International
Standard.

12.2 Application

ISO 11960, and ISO 11961 or API Spec 5D, contain no direct provision for surface hardness testing. The
owner shall specify the test locations and acceptance criteria (hardness range).

NOTE The steel grade cannot be reliably determined by hardness testing alone.

© IS0 2003 — All rights reserved 29


https://standardsiso.com/api/?name=42b4bd2ee737f73b09cc02265a85a8eb

ISO 15463:2003(E)

12.3 Equip

ment

A wide variety of portable hardness testing equipment is available. Some types of hardness testers are
suitable only for general information and vary in accuracy (as explained in ASTM E 110:2002, Note 2). Other

types of hard

ness testers as described in ASTM E 110 may also be employed.

12.4 Calibration

12.4.1 Annual calibration

Hardness testers shall be calibrated at least once a year and after each repair. The calibration shall be

conducted by

certificate s
mean value

12.4.2 Four
The accurac

test blocks o
hardness tes
Certified har
hardness nu
block shall b
being tested,
not less tha
mean value

12.5 Standardization

12.5.1 Stan
OCTG being

y of hardness testers that were used during any four-month period shall be'verified at the €
that four-momth period. This shall be accomplished by taking five readings on each.of two certified harg

iness test blocks shall never be used on both sides. One of the tést blocks shall be with
mbers at the low end of the range of values specified for the OCTG being tested. The othe

y y y
Il identify the date of the check, the specified values of each certified hardness test bloc
f the tester readings on each block, and the initials of the person performing the check.

month verification

different hardness values on the scale to be used. The mean of the five.readings on any ce
t block shall be within the specified range of that block for the tester to be acceptable fof

e within 5 hardness numbers at the high end of the specified range of values for the C
Each Rockwell Hardness C-scale (HRC) certified hardness'test block shall have a mean va

y] The

, the

nd of
ness
rtified
use.
in +5
r test
CTG
ue of

20 HRC. Each Rockwell Hardness B-scale (HRB) certified hardness test block shall have a

f not more than 100 HRB.

dardization shall be performed prior to each job or when the hardness range changes fq
tested. The hardness tester instructions supplied by the tester manufacturer shall be follg

r the
wed.

For all types|of testers, the procedure for checking-the tester prior to performing tests is the same except for
attaching the tester to the OCTG or the certified-hardness test block.

12.5.2 The |hardness testing equipmentyshall be checked to determine if the proper load cell has |been
installed and|if the correct indenter is being used for the hardness range specified.

12.5.3 The |indenter shall be examined prior to use. If it is chipped, spalled, distorted or deformed] it is
defective and requires replacement, in accordance with the manufacturer’s instructions.

12.5.4 The test block shall have a hardness within the specified range of the OCTG to be tested.

12.5.5 The hardness*test block shall be placed onto the anvil with the calibration (indented) side up. I{ both

sides of the

pstblock show use, the test block is not suitable for further use.

12.5.6 Inde

nfations shall be spaced no closer than 2 2 diameters irom their cenire 1o the edge of the test
block or 3 diameters from another indentation, measured centre-to-centre.

12.5.7 Contact surfaces and/or shoulders of a hardness test block, anvil, or indenter shall be clean and free
from oil film.

12.5.8 Three readings shall be made on the certified hardness test block. The average of these readings
shall be within the specified range of the test block. Any single reading shall not vary more than two Rockwell
numbers from the specified mean value of the test block. No more than the first two readings may be
discarded, in order to reduce the probability of errors, before the next three readings are used for averaging.
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12.6 Procedures

12.6.1 The acceptable hardness range, number of readings made on each prepared test area, and the
location of the test areas are by agreement between the owner and the agency. Unless otherwise specified,
grind, machine or file the OCTG surface approximately 0,25 mm (0.010 in) deep, for a length of approximately
50 mm (2in) to remove any possible decarburized layer. Before grinding, machining or filing, the wall
thickness shall be determined to prevent reducing the wall thickness below that allowable. If the wall thickness
is at, or close to, the allowable minimum, an alternative location shall be selected. Ensure that the area is
smooth and flat so that accurate readings can be obtained. Caution shall be taken during grinding to avoid
overheating the test area. A blue colour indicates grinding practices are causing excessive heating. Contact
surfaces of the test area and indenter shall be clean and free from oil film.

12.6.
as s(

P Attach the tester to the OCTG and test the OCTG according to the instrument opetatin
ecified by the hardness tester manufacturer.

j procedures

12.6.
6,35

B Indentations shall be more than 3 diameters from each other and in the prepared area, np closer than

mm (1/4 in) from the edge of the prepared area.

12.6.4 A test shall consist of two or more valid readings that have been made in the sanme test area.
Readings are valid when they are within two Rockwell C numbers (HRC).6f one another or four Rockwell B
numbers (HRB) of one another. The readings, to the nearest whole number, shall be recorded ¢n the OCTG

surfape adjacent to the test area using chalk or paint.

12.6.6 The hardness value shall be the average of the valid readings taken in the test area. The hardness
valug and/or the readings shall be recorded to the nearest whole:number on the appropriate repoft form.
12.6.p Standardization checks shall be performed periodically on the tester, using a certified hardness test
blocK as defined in 12.5.4, taking two or more readings on the test block in accordance with 12/5. The tester
shall pe checked at the following times:

a) after every 100 readings;

b) Wwhenever the hardness tester is subjected to abnormal mechanical shock;

c) atthe end of the inspection job;

d) prior to rejection of any OCT,G.

12.6.f All tests that have been made between the last acceptable periodic check and an Winacceptable
check shall be repeated-

12.6.8 Rockwell.readings that are below 20 HRC require that the readings be made again using|the Rockwell
B scale, unless readings below 20 HRC are permitted by an agreement between the inspection agency and
the ovner.

12.6. Rockwell C
scale ency and the

owner. To prevent indenter damage cautlon shall be taken when readmgs above 100 HRB are encountered.
Re-standardization shall be done after such readings.

13 Magnetic particle inspection (MPI)

13.1 General

This clause provides material requirements, equipment requirements, descriptions and procedures for wet
fluorescent and dry magnetic particle inspection of new ferromagnetic OCTG.

OCTG subjected to MPI may retain significant residual magnetism. See Clause 15 for measurement of
residual magnetism and for demagnetization.
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The magnetizing of OCTG may be accomplished in a number of ways that may limit the application of the

method.

Clause 19 describes the use of MPI for evaluation of imperfections.

13.2 Application

13.2.1 End

area inspection (SEA)

SEA is used principally to detect transverse and longitudinal defects on the inside and outside surfaces of the
end areas. This includes the pins, couplings, exposed threads, upsets, special upsets, integral connections,

and ends of
be visually in

NOTE Th
13.2.2 Unat

Inside and o

addition, both surfaces shall be visually inspected.

13.2.3 Full-l

The length o
and attached
this procedu
surfaces.

13.3 Equipment and materials
13.3.1 Internal conductors

A circumfergntial magnetic field is induced in OE€TG by inserting an insulated conductor inside the prg

completing t

The power ¢
may be used

The conduct

NOTE Fq

the centre of the product.

13.3.2 Coilg

A longituding
the requirem

spected.
is inspection was formerly called special end area inspection.
ached couplings magnetic particle inspection (UCMPI)

Litside surfaces shall be inspected for longitudinal defects using magnetic)particle inspecti

length magnetic particle inspection (FLMPI)

f casing, tubing, pup joints, or plain-end drill pipe shall be inspected full length including u
couplings for longitudinal defects using magnetic particle.inspection. Threads are excluded
e. The owner may specify that the inspections be performed only from one surface or from

e circuit to the power supply, and energizing the current to the appropriate value given in 13

upply includes an ammeter for indicating the applied current. An audible or visible annun
to indicate inadequate current.

pr shall be insulatedfrom the OCTG surface to prevent electrical contact or arcing.

r OCTG sizes l-abel 1: 16 or larger, the centre of the conductor shall be positioned within 152,4 mm (6

| magnetic field is induced by a coil placed around the product, and applying current to ac

shall

bn. In

psets
from
both

duct,
.8.1.

Ciator

n) of

hieve

ets of 13:872:

The power supply requirements of 13.3.1 shall apply.

The number

of turns of the coil shall be clearly marked on the coil.

Flexible coils made up of conductor cable shall be tied or taped to keep the turns close together.

13.3.3 Yoke

S

Yokes are hand-held magnetizing devices used to detect imperfections in any orientation on the same surface

to which the

32

yoke is applied.
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Yokes have either fixed or articulated legs and may be energized by either alternating current (AC) or direct
current (DC). For some applications, adjustable legs are preferred for OCTG because the legs can be

adjusted to maintain contact on the inspection surface, regardless of contour.

13.3.4 Magnetic particle field indicators

Acceptable field indicators (e.g. slotted shims, strips, pie field indicators) shall be able to hold magnetic
particles in a field of approximately 5 Gs.

To verify longitudinal external magnetic fields, the indicator shall be positioned on the outside surface with the
artificial imperfection aligned in the transverse direction.

To ve
surfa

The ¢xternal magnetic particle field indicators show the presence and orientation of a(magnetic fi

magr
on a

rify circumferential or transverse external magnetic fields, the indicator shall be positioned’®
ce with the artificial imperfection aligned in a longitudinal direction.

etic flux might not leave a ferromagnetic material containing a uniform residual’circular fiel
magnetic particle field strength indicator are not always possible. This is particularly true w

n the outside

eld. Because
1, indications
ith couplings

and EW pipe. Magnetometers may be used to indicate the relative strength of aymagnetic field, gnd these are
covered in 15.3.2.

13.4| Magnetic particles

13.4. General

Magretic particles are used to indicate imperfections that cause magnetic flux leakage. Particles may be
applig¢d either dry or in suspension (wet).

13.4.2 Dry magnetic particles

The folour of dry magnetic particles shall ceffrast with the product surface. The mixture shall consist of
different size particles with at least 75 % by-mass being finer than 150 ym (100 ASTM sieve size) and a
minimum of 15 % by mass being finerthan 45 ym (325 ASTM sieve size). The particle mixthre shall not
contgin contaminants such as moisture,\dirt, sand, etc.

As a|supplementary practice, there should be a particle manufacturer’'s batch or lot check of the magnetic
partigles for high permeability andlow retentivity.

13.4.3 Wet fluorescent magnetic particles

Fluorescent magnetic particles are suspended in a solution. The solution should be low viscosity [5 mm2/s
(5 cStt)], nonfluorescent, flash point above 93 °C (200 °F) and able to wet the surface completgly. Particles

glow

Wet

when exposed to black light.

fluotescent particles shall be applied with low velocity flow to prevent washing away

indiczptions. Recirculating systems, spray containers or other means shall be used to obtain g

weakly-held

omplete and

uniform coverage.

13.5

13.5.1

lllumination equipment and optical aids

These devices are used to provide illumination and visual aid for surface examination of

OCTG.

13.5.2 For visible light inspection refer to 11.7, 11.8.1, and 11.8.2. Borescopes are optical aids that may be
used to view the inside surfaces beyond the end area. Refer to 11.8.3 for equipment details.

13.5.3 Black light is employed to illuminate the accumulation of fluorescent-dyed magnetic particles. Black
light shall be provided by an appropriately-filtered mercury arc lamp or other source. It shall be capable of
providing wavelengths at or near 365 nm and a minimum intensity of 1 000 uW/cm? at the inspection surface
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under working conditions. Intensity shall be measured with the black light sensor on the inspection surface

and directed

toward the black light source.

13.5.4 The ambient illuminance during black light inspection, measured at the inspection surface, shall not

exceed 20 Ix

(2 fc).

13.6 General procedures

13.6.1 When capacitor-discharge units are used as magnetizing sources, the OCTG shall be insulated from
metal racks and adjacent OCTG to prevent arc burns.

NOTE
magnetizing th

13.6.2 The
have detrime
hinders the g

13.6.3 In a
accordance
a)

b) Dry par
distribut
trough s
particleg

Dry magneti

over the surf

NOTE W]
surface. Damy

13.6.4 A se
black light.

13.6.5 After
the surfaces

13.6.6 Whe|
work load fo
re-magnetizq

13.6.7 All i
described in

The surface shall be dry.

e next adjacent length.

ODCTG surface shall be clean and free from all dirt, grease, loose scale, or other substance
ntal effects on particle mobility. It shall be free of coatings that are sticky or have;athicknes
ffectiveness of the inspection.

dition to the procedures in 13.6.2, dry magnetic particle inspectionshall be conduct
vith the following.

icles shall be applied with a blower, bulb, or suitable Sprinkler to provide a light un
on over the external surface, and the internal surfaceas size permits. A non-ferromag
hall be used to place particles on the internal surface“of small diameter OCTG. Dry mag
shall not be re-used.

hce is not possible.

nd or other inclement weather may be detrimental to the uniform application of magnetic particles
ness of the inspection surface reduces the.mobility of the magnetic particles.

parate white-light visual inspection is required when doing magnetic particle inspection
inspection, the magnetic-particles (either dry or suspended in solution) shall be removed
with suitable means that' will not damage the OCTG.

h using a residgal-magnetic field for inspection, magnetize only enough lengths to mainta
- the current‘werkday. Any lengths not inspected on the day that they are magnetized sh

d prior to.MPI.

mperfections that accumulate magnetic particles shall be evaluated and dispositione
Clause 19.

Partiat-demagnetizatiommight-occur imamagretizedfengttrof- ©€ T6-ifitis ot sufficientty-separated-prior to

5 that
5 that

Bd in

iform

netic
netic

particle inspection should not be attempted. when uniform application of the magnetic patticles

to the

using

from

n the
bl be

as

13.7 Calibration

13.7.1 Ammeters

Ammeters shall be calibrated at least once every 4 months, after repair, and whenever an erratic response is
indicated. The calibration check shall be recorded on the meter, and in a log book, giving the date of the
calibration check, the due date, and the initials of the person who performed the check.

13.7.2 Light meters

Refer to 11.7.4 for calibration requirements.

34
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13.7.3 Coils

Prefabricated coils (excluding flexible coils) shall be verified at least once every 4 months, by comparing
resistance or magnetic flux values to those initially established.

The calibration check shall be recorded on the coil, and in a log book, giving the date of the calibration check,
the due date, and the initials of the person who performed the check.

13.7.4 Yokes

AC yokes shall be capable of lifting 4,5 kg (10 Ib) at the maximum pole spacing that would be used for
insper"rinn

DC yokes shall be capable of lifting 18 kg (40 Ib) at the maximum pole spacing that weuld|be used for
inspgction.

Yokes shall be tested for lifting power every 4 months using a steel bar or plate of théJappropridte mass or a

calibfated magnetic mass lift test bar. The calibration check shall be recorded on the yoke, and iph a log book,
giving the date of the calibration check, the due date, and the initials of the person who performed the check.

13.8| Standardization
13.8.[1 Internal conductor systems

For battery or rectified-AC power supply, a minimum magnetizing“current of 11,8 A/mm (300 A/in) of specified
OCT outside diameter shall be used.

For capacitor-discharge units, see Table A.11 for magnetizing current recommendation.
13.8.2 Coils

The pumber of coil turns and current required.are imprecise but shall not be less than 20 ampgre-turns per
millimetre (500 ampere-turns per inch) of specified OCTG outside diameter. The current shall bg set as high
as possible, but not so high as to cause furring of dry magnetic particles or immobility of wet magnetic
partigles.

13.9| Periodic checks

13.9.1 Ammeters indicating)the magnetizing current shall be monitored with each application of current. For
internal conductor systems) the current shall be as recommended in 13.8.1. For coils, the curfent shall not
vary by more than 10-% of the selected value in 13.8.2.

13.9. The strength and direction of magnetic fields shall be confirmed with equipment as descriped in 13.3.4
at the start of‘each day, after meal breaks, whenever an element of the inspection equipment is repaired or
replaced, and after every 50 lengths of OCTG are inspected, or at least once in every 4 h gf continuous
operations (see 13.4.3).

13.9.3 All OCTG inspected between an unacceptable check and the most recent acceptable check shall be
re-inspected.

13.9.4 Wet fluorescent magnetic particle solution shall be mixed according to the manufacturer’s instructions
and agitated either continuously or periodically. The volume fraction (concentration) shall be between 0,1 %
and 0,4 %. The settling test time shall be 1 h for oil-based carriers and 30 min for water-based carriers.

Settling tests shall be done in a vibration-free, non-magnetic environment.
The concentration of the solution shall be checked prior to use.
The concentration of the solution in recirculating systems shall be verified at least once during each shift.

The black and ambient light-intensity levels shall be verified at least once during each shift.
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13.10 End

area inspection (SEA)

13.10.1 General

SEA performed in accordance with this International Standard may be beyond the inspection requirements for
end areas as defined in ISO 11960, and ISO 11961 or API Spec 5D. This inspection is performed primarily to
detect seams, laps, forging laps, upset cracks, pits and underfill, thread imperfections, quench cracks, rolled-

in slugs, and

mechanical damage.

13.10.2 Inspection areas

If SEA is do
to the area

shown in Fi
inspected as
shall be pow

13.10.3 San
By agreeme

surface may
shall not be s

13.10.4 Inspection procedure

The steps fo
the options
requirementg

a) Remove
protecto

b) Magneti
transver
describg
be at les
the OCT]

c) Inspect
13.5.2 fq

d) Inspect
active lo

NOTE E
particles on th

t covered by the automated inspection system. If done as a separate inspection, the end
ure B.1 shall be cleaned of all grease, thread compound, dirt, and any other foreign (matte
defined in Table A.12. When using dry magnetic particle techniques, all surfaces to-be insp
er-dry.

blasting or other methods

ht between the owner and the agency and when environmental conditions permit, the oy
be sand-blasted or other effective methods used to remove mill varhish and mill scale. Th
and-blasted.

" inspection are the minimum requirements and may vary depending on the OCTG conditio
agreed to between the owner and the agency~\Visual thread inspection shall mee
outlined in Clause 11. The recommended procedure is as follows.

the thread protectors and clean the ends-and threads, as required. After removal of t
s, take great care to avoid damaging threads.

se DC-field may be applied if its ‘strength and direction have been verified with equipme
d in 13.3.4, and its strength ati\both the inside and outside surfaces have been demonstrat
st equal to that of a circularield induced in accordance with 13.3.1. Make multiple revolutig
G in the magnetic field.

he outside and inside Surfaces, including threads, using MPI. The illumination requireme
r visible light, and4,3.5.3 for black light, apply.

the outside.sdrfaces on each end with either an active or residual longitudinal DC-field
hgitudinal’/AC-field.

cessive "ampere-turns can cause furring of dry magnetic particles and lack of mobility of fluore
b oufside surface, which might conceal indications.

pqual
breas
I and
bcted

tside
reads

h and
t the

hread

ve the ends with a circular magnetic.field in accordance with 13.3.1. As an alternative, an active

nt as
ed to
ns of

ts of

pr an

scent

e) Inspect the inside surface on each end with either an active or residual longitudinal DC-field.

f)  Evaluate all imperfections in accordance with Clause 19.

g) Do not leave magnetic particles or cleaning materials on the threads or OCTG overnight.

h) Threads

shall be covered as soon as possible and shall not be left unprotected overnight.

i)  Apply thread compound and protectors in accordance with Clause 9.
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13.11 Inspection of unattached couplings (UCMPI)

This inspection is performed to detect seams, cracks, laps, pits, thread imperfections, rolled-in slugs, and
mechanical damage. Visual thread inspection shall meet the requirements outlined in Clause 11. The
recommended procedure is as follows.

a) Use either wet or dry magnetic particles. Clean the threads as required.

b) Magnetize the couplings with a circular magnetic field. For battery or rectified-AC power supplies, see
13.8.1. For capacitor-discharge units, see Table A.13 for magnetizing current recommendations. As an
alternative, an active transverse DC-field may be applied if its strength and direction has been verified

yritthrequipment-as—describedin1t3-34;and-tsstrength-at boththe-insideand-outside—surfacgs have been

demonstrated to be at least equal to that of a circular field induced in accordance withD{3.3.1. Make
multiple revolutions of the OCTG in the magnetic field.
c) Inspect the outside and inside surfaces, including threads, using MPI. The illumjination requirements of
13.5.2 for visible light, and 13.5.3 for black light, apply.
d) Inhspect the outside surface with either an active or residual longitudinal DC-field.
e) longitudinal magnetization is achieved by using the magnetizing curfent recommended in Tjable A.14, or
may be calculated from the following formulas:
L
for —*9 <20
Depg
Sl units: (NxTI)= [1 200 - (130L cpg /Dcpg)Jx(Dcoi, 125,4) (1)
US customary units: (Nx1)=|1 200 (130Lepg / Depg) | % Deoi 2)
L
for —P9.5 2.0
Depg
Sl units: (NX [) =37 DCOiI (3)
US customafyunits: (N x 1) =940 D 4)
wherg
Lepg is the specified length of coupling, expressed in millimetres (inches);
)ij is the specified diameter of coupling, expressed in millimetres (inches):
Dqoi  is the inside diameter of coil, expressed in millimetres (inches);

(N x I) is the required magnetomotive force, expressed in ampere-turns;

N is the number of turns;
1 is the electric current, expressed in amperes.
NOTE Excessive ampere-turns (N x I) can cause furring of dry magnetic particles and lack of mobility of fluorescent

particles on the outside coupling surface, which can conceal indications.
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If the coil size used is not listed in Table A.14, either calculate the correct ampere-turn requirement using

Equations (1

) to (4) as appropriate, or use the next higher ampere-turn value from Table A.14.

f)  Inspect the outside and inside surfaces of each coupling.

g) Evaluate all imperfections in accordance with Clause 19.

h) Do not leave magnetic particles or cleaning materials on the threads or coupling overnight.

13.12 Full-length magnetic particle inspection (FLMPI)

13.12.1 Gengrat

This inspecti

imperfections in the pipe body and weld.

13.12.2 Mag

Induce a circular magnetic field in accordance with 13.3.1.
13.12.3 Intennal full-length inspection
If FLMPI of the inside surface (threads excluded) is specified, the followingfrocedure shall be used.

a) Distribute dry magnetic particles on the inside surface to obtain complete coverage (360°), by rollin

pipe a n

b) Use a borescope for inspection. The borescope requirements of 11.8.3 apply.

c) After the
particleg

13.12.4 External full-length inspection

The following
a) Useam

b) Inspect
lengths

c) It might
which c3

d) Apply d

pn is performed to detect cracks, laps, seams, rolled-in slugs, mechanical damage}. and

hetization

inimum of one and one-half turns.

initial internal inspection, roll the pipe sufficiently to expose the area previously covereq
and re-inspect as outlined above.

procedure shall be used whenvinspecting an outside surface full length.

arking method to assure 4100 % of the surface area is inspected.

nspected on eactrpass will depend on the pipe diameter.

se follow,a)suitable procedure to ensure complete coverage.

other

g the

with

bach pipe surface by walking the length of each pipe from one end to the other. The number of

be necessary to inspect the entire surface in segments by incrementally rotating the pipe, in

overlap

y of.wet magnetic particles to the segments that are inspected on each length, with sufficient
o-ensure complete surface coverage. The illumination requirements of 13.5.2 for visible light, and

13.5.3 for black light, apply.

13.12.5 Eval

Evaluate all i

uation of imperfections

mperfections in accordance with Clause 19.

14 Electromagnetic inspection (EMI)

14.1 General

This clause describes the EMI equipment and methods for detecting longitudinal and transverse imperfections
in the tube body (excluding the ends) of ferromagnetic OCTG.
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Pipe subjected to EMI might retain significant residual magnetism. See Clause 15 regarding residual
magnetism and demagnetization.

14.2

Equipment

14.2.1 EMI systems shall be of the flux-leakage or eddy-current type.

14.2.2

In flux-leakage equipment, a strong magnetic field is applied to the region of the pipe under the

sensors. The sensors detect magnetic flux fields that leak from the pipe at the location of imperfections.

14.2.3 In eddy-current equipment, an electric field is induced in the OCTG by one or more exciter coils. One

or mq

14.2.4 Flux-leakage is the most commonly used technique in field applications; thereforg, the

this ©

NOTH
trans

equip
that i
portio]
addre

14.2.
combh
overl

14.2.
scan

14.2.
14.3

14.3.
body
the W
Intern

14.3.

14.3.
the p
inspe
ISO 1

b Longitudinal imperfections are detected by passing the magnetized pipe through a rotatir]

P Transverse imperfections are detected by passing the magnetized pipe through a fix

lause does not address eddy-current systems.

Most field EMI inspection systems contain electromagnetic scanners for the* detection d
erse, and volumetric imperfections, a method for wall thickness and eccentricity inspection and mig
ment for making a grade comparison. Typically, these systems incorporate these four inspection stag
5 field-portable or permanently mounted in a facility. This clause addresses.only the electromagn
h of EMI systems. Equipment and procedures for wall thickness and grade €omparison portions of EN
ssed in Clause 16 and Clause 17, respectively.

ination of the longitudinal velocity and the rotating speed ‘of the scanner and/or pipe s
hpping coverage of paths of adjacent detectors.

her.

7 Volumetric imperfections can be detected by either longitudinal or transverse scanners.
Application

ISO 11960, and I1SO 11961, or API Spec 5D, provide EMI as one of the alternative met
inspection (except for H-40, 3=55, K-55, or N-80 Type 1) and inspection of the EW weld sea
eld seam of P-110 and Q-125 grade pipe). All other EMI inspections performed in accordz
ational Standard are beyond the inspection requirements of ISO 11960, and ISO 11961 or A

P EMI systems may.be used for the inspection of all sizes of pipe within the size range of th

B EMI systefmsas defined in this International Standard are not capable of full coverage
pe ends. Eull"coverage inspection of the end areas requires use of magnetic particle inspe
ction method(s) with demonstrated capability of detecting defects as defined in I1SQO
1961er-API Spec 5D.

14.4

14.4.

TE SENSor coits detectachange i the ormat-ftow of current due to-thepresence of imperfegtions.

remainder of

f longitudinal,
t also contain
es in one unit
ptic inspection
Il systems are

g scanner. A
hall result in

ed encircling

nods for pipe
m (except for
nce with this
Pl Spec 5D.

e equipment.
inspection to

ction or other
11960, and

| Calibration

1 General

This clause specifies the minimum requirements necessary to ensure that inspection equipment is operating
to its intended capability. Practices shall be stipulated by agreement between the owner and agency prior to
commencement of the inspection service.

14.4.2 Active field systems

Ammeters (reading magnetizing current) shall be calibrated at least once every 4 months, after repair, and
whenever erratic response is indicated. The calibration check shall be recorded on the meter, and in a log
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book, giving the date of the calibration check, the due date, and the initials of the person who performed the

check.

14.4.3 Dual

coil systems

The polarity of the magnetic fields shall be non-opposing. This shall be checked with a compass or
magnetometer at least once every 4 months and after any repairs are performed on the assembly or
magnetizing circuit.

14.4.4 Residual field systems (central conductor method for EMI)

Ammeters s
indicated. Th
calibration cH

14.4.5 MagH
If used to e

4 months an
recorded on

Ul Ll P | | 4 A Sl £4 + <l la '
Idil VT LAdlivraltu dtl 1ol UTILT TVTTY 5 TITUTIUTS,  allch Topydllr, aliud WITTTITvVeT TITallL TTopPJUI
e calibration check shall be recorded on the meter, and in a log book, giving the datex
eck, the due date, and the initials of the person who performed the check.

etic pulsers
stablish sensitivity levels, the output signal from a magnetic pulser shall\be calibrated

d after any repairs. The pulser shall produce reproducible pulses. The calibration sha
he pulser or power supply, and in a log book, giving the date of the calibration, the due date

se is
f the

Bvery
Il be
, and

the initials of|the person performing the calibration.

14.4.6 Instrumentation

Instrument rg¢adouts for determining rotational and linear speed shall be\calibrated once every 6 months.

14.5 Standardization
14.5.1 Geng¢ral standardization of EMI equipment shall cbe performed at the beginning of each job. A
reference standard of the same specified thickness and-curvature as the material being inspected shall be
used. The material of the standard shall have maghetic properties similar to those of the OCTG peing
inspected. Uging a piece of the material to be inspected is the best way to assure similar magnetic propa@rties.

The referencge standard shall be of a length sufficient for dynamic standardization checks. If the standard is to
be a piece of the material to be inspected, it shallbe provided by the owner. Additional standardization checks

shall be performed as follows:

a) atthe bgginning of each inspection shift and after meal breaks;

b) atleast pnce every 4 h of continuous operation or every 50 lengths inspected, whichever occurs first

c) after any power interruption;

d) prior to ¢quipment shutdown during a job;

e) prior to [resiming operation after repair or change to a system component that would affect system
performalance.

All OCTG inspected between an unacceptable check and the most recent acceptable check shall be

re-inspected.

14.5.2 For the inspection standardization, the reference notch length, width and location shall be in
accordance with 1ISO 11960:2001, Clause 10, or ISO 11961:1996, Clause 8 or API Spec 5D:2001, Clause 10.
The notch depth shall not exceed the depth required by ISO 11960:2001, Clause 10, or ISO 11961:1996,
Clause 8 or API Spec 5D:2001, Clause 10. Notches, including those having depths less than the requirements
of the ISO/API standards, are used to establish equipment sensitivity. Reference signal amplitude shall not be
used to determine acceptance or rejection. See Clause 19 for evaluation procedures.

40 © IS0 2003 — All rights reserved


https://standardsiso.com/api/?name=42b4bd2ee737f73b09cc02265a85a8eb

ISO 15463:2003(E)

Notch widths used in field inspection are typically 0,5 mm (0.020 in) or less. Notch depth for field inspection to
12 %2 % acceptance criteria is typically 10 % of the specified pipe wall thickness. Notch depth for field
inspection to 5 % acceptance criteria shall be as specified by ISO 11960, or ISO 11961 or API Spec 5D.

14.5.3 As an alternative to the above notches, with the owner’s permission, a drilled hole may be used. The
hole diameter shall be in accordance with the requirements of ISO 11960:2001, Clause 10 or ISO 11961:1996,
Clause 8 or API Spec 5D:2001, Clause 10. When standardizing EMI equipment using drilled holes, the
inspection system shall have the demonstrated capability of meeting the notch requirements of
ISO 11960:2001, Clause 10 or ISO 11961:1996, Clause 8 or API Spec 5D:2001, Clause 10. Reference signal
amplitude shall not be used to determine acceptance or rejection. See Clause 19 of this International
Standard for evaluation procedures.

14.5.I4 Reference notches shall be cut so they can be removed without reducing the wall thici

than |the minimum allowable thickness. A reference standard that contains a drilled hofe;sh

ident|fied as a reject. Drilled holes shall be positioned so that the section containing them|ean b
minimal loss of acceptable pipe.

ness to less
Il be clearly
e cut off with

14.5.
and f]

b Notches or holes shall be separated such that each indication is distinct and’separate from each other

fom other anomalies or end-effects. Equipment shall provide a suitable sighal-to-noise ratio.

NOTH
consi

Typically, a signal-to-noise ratio of at least 3-to-1 for external noteches and 2-to-1 for interpal notches is

lered suitable.

14.5.
The

1/4 o
notch

b The longitudinal notch shall be positioned under each appfopriate sensor of each longitudjnal detector.
nstrumentation shall be adjusted to produce an indication having an amplitude equal to or|greater than
f full scale and clearly identifiable above background noise. This adjustment applies to the inside surface
when both inside and outside surface notches are used.
14.5.

7 If a transverse notch is required, it shall be passed through the inspection system at production speed

unde

at le
the i

clear

proc

deted

14.5
from

14.5

syste

180°
from

be at|

14.5

- a selected detector. The instrumentation shall’be adjusted to produce an indication having
gst equal to 1/4 of full scale and clearly identifiable above background noise. This adjustme
mside surface notch when both inside and outside surface notches are used. Each indics
y identified above background noisg.;The other detectors shall be adjusted by repeatin
ss or by another system with demonstrated capability to establish the same sensitivity for t
tors.

q

B The threshold alarms, if‘available, should be adjusted to activate based on reference no
each detector.

D For the final dynamic standardization check, the standard shall be passed through tk
m four times at"preduction speed, once with a notch or hole at each of the following posit|
and 270°. The-height of the principal indication from each notch or hole shall not vary mo
its average \ndication level. Each indication shall be clearly identified above background no
least 1/4.0f full scale.

an amplitude
nt applies to
tion shall be
g the above
ne remaining

fch response

e inspection
ons: 0°, 90°,
re than 20 %
se, and shall

|10 By agreement between the owner and agency, the following standardization procedure sTaII be used.

a) Adjust the gain settings to provide discernible imperfection signals or a suitable signal-to-noise ratio for
the material being inspected.

b) For at least the first five lengths inspected, use a gain setting that produces background noise amplitudes
of no more than 1/8 of full scale.

c) If investigation of signals above the background noise indicates excessive gain, reduce the gain until
minor (less than 5 % of specified wall thickness) imperfection signals are at least 1/8 of full scale.

d) A magnetic pulser may be used for standardizing flux-leakage inspection equipment. The magnetic pulser

head is placed adjacent to each sensor in each detector. The overall system gain of each readout

channel is then standardized to produce optimum system performance.
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14.6 Equipment requirements and periodic checks

The following periodic checks shall be made at the same frequency as stated in 14.5.1, unless otherwise
specified.

a)

Check that the central conductor (current rod) used for residual circular magnetization is completely
insulated from the OCTG surface so that no arcing is possible. Check that the connections of the
conductor are tight, and the rod-to-cable contacts are clean. Check that the magnetizing system is free of
internal shorts.

Use and observe an ammeter indicating the magnetizing current with each application of current.

indicato] and alarm. The magnetizing current shall be at least the minimum value stated in the-agg

operating procedure.

he magnetizing coils of active field-type magnetizers to ensure that the proper curre
ing force is used, and that no magnetizing coils are open-circuited or short-circtited. Chec
nt or magnetizing force is within 10 % of the correct value for the equipment'being used.

Check mpanual and/or automatic circuits to ensure sensor continuity. Make contiriuity checks with a d

b)
Alternati
standar
c) Check
magneti
the curr
d)
that prog
of an op
e) Make pe
are ridin
imperfed
All EMI equi
14.4 and 14.
14.7 Inspe

Proceed as fi

a)

c)

d)

e)

Pass ea
scanner:
detrimer

Establis
the refer

Locate 4
each ind

uces a change in flux density or generates a current in each sensor;to provide reliable detq
En circuit.

riodic checks throughout the inspection job to ensure that the detectors carrying the EMI se
g smoothly on the surface, since lift-off of detectors substantially impairs the sensitivity to g
tions.

bment shall be standardized, calibrated, or adjusted to proper sensitivity levels as describ
D.

ction procedure

Dllows.

ch length through the EMI inspection unit. The sequence of inspecting the OCTG by the va
5 is not specified, but eachyene shall perform its respective function effectively and w

tal interaction with other §canners.

h a threshold in accérdance with the agency’s standard operating procedure, but not greate
ence level if reference indicators are used.

evice
ction

nsors
etect

ed in

rious
thout

than

nd mark electronic readout indications on the outside surface of the pipe, for the full ext¢nt of

ication. Evaluate all marked indications in accordance with Clause 19.

Make a

identifiable record of the inspection, including a readout of imperfection indications detg

cted.

These dpcuments shall be retained by the agency for at least 6 months.

Verify that the first length inspected, and one of each 25 lengths thereafter, has been demagnetized in
accordance with Clause 15.

15 Residual magnetism and demagnetization

15.1 General

This clause describes the equipment and methods used for the measurement and reduction of residual
longitudinal magnetic fields.
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Magnetic particle inspection (MPI) and electromagnetic inspection (EMI) are accomplished by inducing a
magnetic field into the OCTG. It shall be ensured that the residual longitudinal magnetic field is less than the
defined acceptance level after inspection.

15.2 Application

ISO 11960, and I1SO 11961 or API Spec 5D, do not contain references or criteria for the measurement or
reduction of residual magnetism. Restrictions regarding residual magnetism are normally applied only to
OCTG that have been subjected to MPI or EMI. The reduction of residual longitudinal magnetism is required
to prevent difficulty during subsequent processing, handling, and removal of magnetic particles.
Circumferential magnetic fields do not cause difficulty and are not addressed in this International Standard.

15.3| Services
15.3.1 Measuring flux density

Meagurements are made on the ends using a magnetometer in contact with the*end. The PCTG being
checked shall be separated from other OCTG in all directions. A residual longitudinal field of mor¢ than 30 Gs,
meagured with an electronic magnetometer (gauss meter), shall be reduced. )A mechanical nmagnetometer
may pe used if the user has established the equivalence to the electronicimagnetometer. In cage of dispute,
the electronic magnetometer shall govern.

15.3.2 Flux density measuring equipment, including calibration

Electfonic magnetometers (gauss meters) shall be calibratedvat least once a year and aftef repair. The
calibfation shall be recorded on the instrument, and in a log ‘book, giving the date of the calibrgtion, the due
date,|and the initials of the person performing the calibration:

If a r¢ference magnet is used to adjust gauss meters;;the reference magnet shall be calibrated af least once a
year.| The calibration shall be recorded on the reference magnet, and in a log book, giving th¢ date of the
calibfation, the due date, and the initials of the:xperson performing the calibration.

Mechanical magnetometers shall be checked for accuracy at least once every 4 months and aftef repair. They
shall |be repaired if the zero position deviates by more than 10 % of the full-scale value. The accyracy shall be
withim 10 % of a calibrated variablé.reference magnetizing force over the entire range of the feadout. The
accuracy check shall be recordedvon the instrument, and in a log book, giving the date of the calibration, the
due date and the initials of the(person performing the calibration.

15.3.8 Methods for reducing residual longitudinal magnetism
One pr more of thefollowing methods shall be used:

a) Reduce theyresidual longitudinal field to acceptable limits by inducing a circular magnetic figld, using an
internalsconductor system in accordance with 13.3.1.

b) Reduce the residual longitudinal field to acceptable limits by passing it through a circular cpil energized
with afternating current or direct current. More current wilt be needed as the pipe diameter and thickness
increase. Approximately 6 000 ampere-turns to 10 000 ampere-turns are sufficient to reduce the
longitudinal field to acceptable limits for OCTG up to 254 mm (10 in). Larger sizes may require more
current, depending on the system.

c) Use an EMI system which contains a demagnetizing DC-coil as part of the inspection system. Adjust and
monitor the demagnetizing unit to reduce the residual longitudinal field to the acceptable level. If this
system is used, the gauss level shall be measured for compliance with 15.3.1 after every 25 lengths
inspected.
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16 Gamma-ray wall thickness inspection

16.1 General

This clause describes the gamma-ray equipment and procedures used for the inspection of pipe wall
thickness. This equipment is typically an integral component of an EMI inspection system and might not be
available separately.

16.2 Application

16.2.1 Wall thickness measurement of EW pipe performed in accordance with this International Standard is
beyond the inspection requirements of ISO 11960.

16.2.2 Wall|thickness measurement systems may be used for the inspection of all sizes of pipe-within the
size range ofl the equipment.

16.3 Equipment
The equipmént typically consists of a gamma-ray source, a sensor and a readout. Measurements are nofmally
made on a helical path along the length. Surface coverage is typically not 100.%:.-Rotation of the pip¢, the
source, the sensor, or any combination thereof, may be used to accomplish this sgcan.
16.4 Calibration and standardization

16.4.1 General

This clause $pecifies the minimum requirements necessary to ‘ensure that inspection equipment is opefating
to its intendgd capability. Practices shall be stipulated by agreement between the owner and agency pfior to
commencemient of the inspection service.

16.4.2 Peripdic checks

General starjdardization of inspection equipmént shall be performed at the beginning of each job. Pefiodic
standardizatipn checks shall be performed as-follows:

a) atthe bgginning of each inspection 'shift and after meal breaks;
b) atleast pnce every 4 h of continuous operation or every 50 lengths inspected, whichever occurs first
c) after any power interruption;

d) prior to ¢quipment-shutdown during a job;

e) prior to [resurning operation after repair or change to a system component that would affect system
perforance.

All pipe inspected between an unacceptable check and the most recent acceptable check shall be
re-inspected.

16.4.3 Standardization procedure

The standardization of the gamma-ray system shall be accomplished using one or more of the following
methods.

a) Adjust the gain of the system so that the readout corresponds with two known thicknesses of a reference
standard.
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16.5| Inspection procedure
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Adjust the gain of the system so that the readout corresponds with the measured thickness values on a
selected circumferential ring of a reference standard having the same specified diameter and specified
wall thickness as the pipe being inspected. Measure a minimum and maximum thickness on the ring
using a micrometer or properly standardized ultrasonic thickness gauge. The readout of the wall
thickness measuring system shall be standardized to a specific scale. The readout’s minimum thickness
value shall be adjusted to be within +0,25 mm (+0.010 in) of the minimum thickness selected on the
reference standard. The maximum thickness of the standard shall be clearly distinguishable on the
readout.

If a reference standard is not available, verify a minimum wall thickness reading for at least one out of
every 50 lengths inspected, using a micrometer or a properly standardized ultrasonic gauge.

16.5.1 Pass each length of pipe through the system and establish a threshold in.accordapce with the

agengy’s documented operating procedure and specification requirements.

16.5.2 Mark the area of the suspected wall variation on the pipe surface. Evaluate all marked |ndications in

accofdance with Clause 19.

16.5.3 Make an identifiable record of the inspection, including a readout of indications det¢cted. These

documents shall be retained by the agency for at least 6 months.

17 Electromagnetic grade comparison
17.1| General
This flause describes grade comparison equipment and procedures using principles based on differences in

the eJectromagnetic characteristics of grades of OCTG. This equipment is typically an integral gomponent of

an EMI inspection system and might not be avaijlable separately.

NOT

17.2| Application

ISO

H Grade comparators might not be capable of distinguishing between OCTG grades that have simjlar properties.

11960, and ISO 11961 or APl Spec 5D, do not provide for grade comparison based on OCTG

electtomagnetic characteristics.-This method is applicable to all types and diameters of OCTG within the size

rangeg of the inspection equipment.

17.3| Equipment

Grade comparators that categorize based on electromagnetic characteristics are either comparator-bridge or

transformer-type’systems.

A grade comparator, when used, shall be equipped with a visible or audible alarm, or otherwise alert the

operator, when a coil circuit opens

With either type of equipment, absolute calibration is not possible. A comparison may be made between a
known standard and each length inspected.

17.4 Calibration and standardization

17.4.1 Periodic checks

General standardization of inspection equipment shall be performed at the beginning of each job. Periodic
standardization checks shall be performed as follows:

a)

at the beginning of each inspection shift, and after meal break;
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b) atleast once every 4 h of continuous operation or every 50 lengths inspected, whichever occurs first;

c) after any power interruption;

d) prior to equipment shutdown during a job;

e) prior to resuming operation after repair or change to a system component that would affect system
performance.

The mill grade markings shall be verified on all OCTG inspected between an unacceptable check and the
most recent acceptable check.

17.4.2 Stanjiardization procedure

The standard

ization procedure depends on the type of system being used, as follows.

a) For the [comparator-bridge system, confirm the grade of the first length of OCTG to\be inspected, by
visual examination of the markings, and place the OCTG in the comparator coil in\the inspectior] line.
Balance]|the bridge and set the gain control at a selected position. After several lengths are inspgcted,
readjust|the gain to an optimum level based on the normal variations in the OCFG being inspected.

b) For the fransformer system, confirm that the grade of the first five lengths of OCTG to be inspected are
the samle grade, by visual examination of the markings. Run each af the first five lengths through the
inspectign line and record the readout voltage. Determine the average voltage and set the uppel and
lower warning limits.

c) For a sypplementary performance test, use a reference signal from a secondary reference standgrd of
different| magnetic or conductive properties than the material being inspected, to verify the sprting
capability of the system.

17.5 Inspegtion procedure

a) Pass eath length of OCTG through the inspaction system.

b) The reaglout of the grade comparison équipment shall provide a distinct indication, level, or threshdld, to
indicate [OCTG with properties dissimilar to that being inspected.

c) If a signfficant grade comparator indication is detected, the proper mass, grade, and manufacturer ¢f the
length of OCTG shall be investigated prior to its disposition. This investigation shall include a review of
the mill markings and dimensions.

18 Ultrasonic inspection

18.1 General

This clause | describes the equipment and procedures used to perform ultrasonic inspection. The five

categories are as follows:

a) inspection of the pipe body for longitudinal and transverse imperfections (and, possibly, oblique
imperfections);

b) inspection of the pipe body for wall thickness;

c) inspection of the longitudinal weld;

d) manual ultrasonic thickness gauging;

e) manual ultrasonic shear-wave inspection.
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Application

18.2.1 For grades E-75 (Q&T), M-65, N-80Q, L-80 and C-95, ISO 11960, and I1SO 11961 or API Spec 5D,
specify UT as one of the pipe body inspection methods to detect longitudinal imperfections and, for seamless

pipe,

to verify wall thickness.

18.2.2 For grades X-95, G-105, P-110 and S-135, ISO 11960, and ISO 11961 or API Spec 5D, specify UT as
one of the pipe body inspection methods to detect longitudinal and transverse imperfections and, for seamless

pipe,

18.2.3 For grades C-90, T-95 and Q-125,

longi

verifi

18.2.
inspe

18.2.
mech
only

equifd

18.2.
cove
mag
capa

18.3
18.3.

18.3.
relatg
linea
recor
readq
once

giving the date of calibration, the due date, and the initials of the person performing the calibration.

18.3.

to verify wall thickness.

cation.

b All other UT inspections performed in accordance with this International Standard are
ction requirements of ISO 11960, and ISO 11961 or API Spec 5D.

b In principle, ultrasonic inspection in all five categories can be pefformed using eithe
anized equipment. In practice, inspection of the body (see 18.1 a)iand 18.1 b)) is typica
Ising mechanized equipment and is therefore limited to the size range that can be processe
ment.

7 Full-body UT systems, as defined in this International* Standard, normally are not ca
age inspection to the ends of the pipe. Full coverage~inspection of the end areas reg
etic particle inspection, manual ultrasonic inspection~or other inspection method(s) with
ility of detecting defects as defined in ISO 11960, and ISO 11961 or APl Spec 5D.

General procedures for calibration, standardization, and inspection

I The following applies to all categories-of ultrasonic inspection except as noted.

P The horizontal and vertical linearity of the A-scan display shall be calibrated after a
d circuitry, or at least once_every 6 months, whichever is more frequent. The vertical a
ity between 25 % and 75 % of full scale of either display shall be within +5 % of its full-sc3
der display is used, the (ingarity of its scale shall also be calibrated once every 6 month
uts for determining ratational speed and linear or inspection mechanism speed shall also
every 6 months. The) calibration shall be recorded on the instrument or recorder, and in

B Standardization of ultrasonic inspection equipment shall be performed at the beginning o

refer¢gnce standard of the same specified thickness and curvature as the material being inspe

used

exceptras noted in 18.9.4. The material of the standard shall have ultrasonic velocity an

prOpq

ISO 11960 specifies UT for pipe body inspection to detect

18.2.[ ISO 11960, and ISO 11961 or API Spec 5D, do not require 100 % coverage. for’w

all thickness

beyond the

r manual or
ly performed
j through the

pable of full
uires use of
emonstrated

Ny repairs to
hd horizontal
le value. If a
5. Instrument
be calibrated
a log book,

f each job. A
cted shall be
 attenuation

rties similar to those of the pipe being inspected. If the standard is to be a piece of the material to be

as follows:

inspgcted, it shall be provided by the owner. Additional standardization checks shall be performed

a)

b)

at the beginning of each inspection shift;

whichever occurs first;

c)
d)
e)

f)

© IS0

after any power interruption or change in power supply (battery to charger);
for manual methods, whenever there is a change of operator (inspector);

prior to equipment shutdown during a job;
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for mechanized units, at least once every 4 h of continuous operation, or every 50 lengths inspected,

for manual methods, at least every 25 areas measured or inspected in a continuous operation;
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g) prior to resuming operation after repair or change to a system component that would affect system
performance;

h) whenever the transducer, cable, wedge or type of couplant is changed.

All OCTG inspected between an unacceptable check and the most recent acceptable check shall be
re-inspected.

18.3.4 All OCTG surfaces shall be clean and free of loose scale, dirt, grease or any other material that may
interfere with the sensitivity of the inspection or the interpretation of the readout.

v L o€ S€ O—WeE Te—StfTa O Te—PHoe—anG Fasonic
sound waveg from the transducers into the pipe being tested. The couplant shall be free of contamipantg that
may interfer¢ with the sensitivity of the inspection or the interpretation of the readout. Rust inhibitars, water
softeners, glycerine, antifreeze or wetting agents may be added to the couplant provided. they arg not
detrimental tp the pipe surface.

18.3.5 A liqpid—ee

18.3.6 Mechanized ultrasonic inspection systems may be configured to perform more than one categ¢ry of
inspection in[the same operation.

18.4 Inspegtion for longitudinal, transverse, and oblique imperfections
18.4.1 Gengral

The entire syrface shall be scanned. Separate ultrasonic beams shall e used for the detection of transyerse,
longitudinal and oblique imperfections. The combination of linear and rotational speed of the material gnd/or
scanner shall provide 100 % full-body coverage based upon the:effective beam width (EBW) of the trans@lucer
and the distgnce between successive pulses [pulse density (PD)] for each instrument channel. The m4terial
may be pre-wet, or submerged, in part or totally for scanning,The couplant shall provide an effective acoustic
contact betwgen the transducer beams and the pipe surface.

The EBW and PD shall be defined by the agency.

18.4.2 Inspgction for longitudinal imperfections
Shear-wave pltrasonic beams are propagated clock-wise and counter-clockwise by two or more transdycers.
The sensitivify of the system shall endblg”it to detect, display and record imperfections oriented parallel {o the

major axis sych as, but not limited to; seams, laps and cracks.

The angle off sound beam chasen for OCTG inspection shall ensure the sound wave will intersect the inside
surface of the OCTG.

18.4.3 Inspeéction fortransverse imperfections

Shear-wave [souhd beams are propagated in each longitudinal direction to provide for the detectipn of
imperfections ©riented transverse to the major axis. The sensitivity of the system shall enable it to detect,
display and recordtransversety-orientedimperfectionsand-thres-dimensionatimperfections suctras,; but not
limited to, cracks, cuts, rolled-in slugs and pits.

18.4.4 Optional inspection for oblique or angular imperfections

Shear-wave sound beams propagating at one or more designated angles to the longitudinal axis may be used
to detect imperfections oriented oblique to the major axis. The sensitivity of the system shall enable it to detect,
display and record obliquely-oriented imperfections.

The angle of sound beam chosen for OCTG inspection shall ensure the sound wave will intersect the inside
surface of the OCTG.
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18.5 Standardization

18.5.1 A reference standard shall be of a length sufficient for dynamic periodic checks and shall be provided
by the owner.

18.5.2 For standardization, the reference notch length, width and location shall be in accordance with the
requirements of the applicable specification. The notch depth shall not exceed the depth required by
ISO 11960:2001, Clause 10 or I1SO 11961:1996, Clause 8 or API Spec 5D:2001, Clause 10. Notches,
including those having depths less than the requirements of the ISO/API standards, are used to establish
equipment sensitivity. Reference signal amplitude shall not be used to determine acceptance or rejection. See
Clause 19 of thls Internatlonal Standard for evaluat|on procedures Notch widths used in fleld |nspect|on are

typica

10 %
spec

18.5.
hole
ampl

18.5.
than
ident

minin

18.5
each
for a

18.5.

of the

of the speC|f|ed wall thlckness Notch depths for field mspectlon to5 % acceptance crlterl
fied by ISO 11960, and ISO 11961 or API Spec 5D.

B As an alternative to the above notches, with the owner’s permission, a drilled;hole may
tude shall not be used to determine acceptance or rejection. See Clause 19/for‘evaluation p
A Reference notches shall be cut so they can be removed without teducing the wall thic

fied as a reject. Drilled holes shall be positioned so that the segtion’ containing them can b
nal loss of acceptable pipe.

.p Notches or holes shall be separated such that the indication from each is distinct and s

other and from other anomalies or end-effects. Equipment gain and threshold adjustmentg
minimum signal-to-noise ratio of 3-to-1.

b Instrumentation shall be adjusted to producesreference signal amplitudes of at least 50 9
readout for each transducer. A threshold shall be established in accordance with the agen

operating procedures and shall not be greater.than the reference level. A dynamic standardizatio

be pe
prodt

18.5

18.6

Inspe

vario

detrin

Loca

rformed at the intervals defined in 18.3./3, to ensure repeatability by inspecting the referenc
ction speeds two consecutive times.

¥ As a supplementary practice, -by agreement between the owner and the agency, the
shapge
comg
(2 dB

and radial direction of a reference reflector (on signal amplitude) shall be verified. Thi
aring the peak amplitudes from both sides of the reflector. If one amplitude is less than 80 9
), the use of the referenceTeflector for standardization sensitivity is questionable.

Procedure forithe detection of longitudinal, transverse and oblique imperfect
ct each length~with the ultrasonic inspection system. The sequence of inspecting the (
Is scanners'is not specified, but each one may perform its respective function effectively

nental interaction with other scanners.

eCand mark electronic readout indications on the outside surface of the pipe, for the full e

g are typically
A shall be as

pbe used. The

Hiameter shall be in accordance with the requirements of the applicable specification. Refgrence signal

ocedures.

ness to less

the minimum allowable thickness. A reference standard that contains a drilled hole shall be clearly

e cut off with
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Make an identifiable record of the inspection, including a readout of imperfection indications detected. These

docu
18.7

18.7.

ments shall be retained by the agency for at least 6 months.
Inspection of the body wall for wall thinning

1 Equipment

Sound beams propagated normal to the material’s surface are used to measure wall thickness throughout the
length of the tube covered by the automated system. The combination of linear and rotational speeds of the
material and/or scanner normally produces 100 % full-body coverage based upon the effective beam width
(EBW) of the transducer and the distance between successive pulses [pulse density (PD)] for each instrument
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channel. The material may be pre-wet or submerged in part or totally for scanning. Couplant shall provide an
effective acoustic contact between the transducer beams and the pipe surface. A means of monitoring

effective acoustic coupling shall also be used.

The EBW and PD shall be defined by the agency.

NOTE

18.7.2 Standardization

a)

One thid

The othg

equal to
b) The equ
minimun
specifieq
used for

As a supple

ied by measurement with a micrometer or standardized ultrasonic thickness gauge

(see
kness shall be equal to or greater than the specified wall thickness of the OCTG beinginspe
r thickness shall be less than the specified thickness. The difference in the thicknesses sh
or greater than 10 % of the specified wall thickness for seamless material.

ipment’s readout of wall thickness shall be adjusted to read the reference thieckness neare
 allowable thickness of the material being inspected within 0,25 mm (03010 in) or 2 % ¢
wall thickness, whichever is the smaller. These adjustments are to bé-done for each trans
wall thickness measurements.

Mmentary practice, by agreement between the owner and they'agency, the thinnest refe

Ultrasonic wall thickness verification coverage may not be 100 % when used in conjunction with EMI units.

er an

shall
8.9).
cted.
bl be

5t the
f the
Hucer

ence

thickness usgd in 18.7.2a) shall be equal to or less than the minimum allowable thickness for the pipe peing
inspected. This standard shall be provided by the owner. Equipment adjustment shall be the same as
described in [18.7.2b).

18.7.3 Procedure for measurement of wall thickness

Inspect each

Verify a mini
deep-throate]

Locate and mark electronic readout indications on the outside surface of the pipe, for the full extent of

indication. E

Make an ide
documents s

18.8 Ultragonic inspection of longitudinal welds

18.8.1 Equi

The longitud
Shear-wave

length with the ultrasonic inspection system.

mum wall thickness reading for at least_one length out of every 50 inspected, using a pre
d calliper or a properly standardized.myanual ultrasonic thickness gauge.

aluate all marked indications.in*accordance with Clause 19.

ntifiable record of the inspection, including a readout of imperfection indications detected. T
hall be retained by the;agency for at least 6 months.

bment

nal¢weld area is automatically or manually scanned along its entire length for imperfec
sound beams are propagated through the weld in opposing circumferential direction

Cision

each

hese

tions.
s for

detection of
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ation,

longitudinal cracks, porosity and inclusions. Equipment shall be capable of inspecting 1,6 mm (1/16 in) on
either side of weld line throughout the entire thickness of the weld.

18.8.2 Standardization for weld inspection

The referenc

e standard shall contain reference indicators in accordance with ISO 11960:2001, 10.15.3.

Reference indicators should be separated so that the indication from each is distinct and separate from each
other and from other anomalies or end-effects. Equipment adjustments such as gain, threshold and signal

filtering shou

50

Id be set for a minimum signal-to-noise ratio of 3-to-1.
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Distance amplitude compensation may be used when it is required to detect and gauge reflectors over a
significant distance.

The angle of sound beam chosen for OCTG inspection shall ensure the sound wave will intersect the inside
surface of the OCTG.

Reference signal amplitudes shall be produced by simulation of the scanning method on the pipe to be
inspected. Reference reflector signal amplitude shall be adjusted to at least 50 % of full scale of the readout
for each transducer. A threshold shall be established in accordance with the agency's standard operating
procedures and shall not be greater than the reference level. A dynamic standardization check shall be
performed at the intervals deflned |n 18 3.3, to ensure repeatablllty by |nspect|ng the reference standard at
e of the weld
rence line for

ractices shall

a) $upplementary Practice A, in which specific reference standards and reférence reflectors afe used to do
e following:

) check each transducer angle;

2) check proper adjustment of gates and inspection coverage by the equipment. This includes the use
of multiple internal and external surface reflectors and.a longitudinally-drilled hole at mjd-wall of the
material. Longitudinal notches for radial holes are ‘separated by a minimum transversg¢ distance of
1,6 mm (1/16 in) on both sides of the referenceiné, and the longitudinal hole is placed along a line
midway between them. In addition, a radial hole'through the reference line may be usg¢d for setting
the reference signal amplitude (see Figure B:2). The offset reflectors, as well as the londitudinal hole,
are used to verify sensitivity of coverage 'on both sides of the centreline of the weld andl through the
thickness of the weld. By agreement (between the owner and the agency, the referenjce line shall
coincide with the weld line. Signal repeatability shall be the same as stated earlier in this|clause.

b) $upplementary Practice B, in which_the effect of the shape and radial direction of a referencq reflector (on

gignal amplitude) are verified. (JThis is done by comparing the peak amplitudes from both|sides of the
eflector. If one amplitude is-Jess than 80 % of the other (2 dB), the use of the referencq reflector for
standardization sensitivity /s questionable.

18.8.8 Procedure for ultrasonic inspection of longitudinal welds

The inspection shallcover the entire length of the weld excluding upsets and threads. A methdd of tracking
the weld in a consistent manner shall be employed. By agreement between the owner and agenqgy, inspection
for thin wall and\planar imperfections shall be included, in which case the operation of the equipment includes
bnce with the

b) Locate and mark electronic readout indications on the outside surface of the pipe, for the full extent of
each indication. Evaluate all marked indications in accordance with Clause 19.

c) Make an identifiable record of the inspection, including a readout of imperfection indications detected.
These documents shall be retained by the agency for at least 6 months.
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18.9 Manual ultrasonic thickness gauging
18.9.1 Equipment

The ultrasonic thickness gauge is used to measure wall thickness from the outside surface. The gauge
typically consists of an ultrasonic transducer, a connecting cable, and a battery-powered instrument package
with a digital, scope or meter readout. The transducer element diameter shall not exceed 9,5 mm (0.375 in)
and shall be capable of reading the thickness of a parallel surface test block within £0,025 mm (0.001 in) of
the actual thickness.

18.9.2 Surface conditions

lliper
n the

Surface roughness might cause an ultrasonic thickness reading to be different from a mechanical ca
reading at the same spot. Generally, ultrasonic readings are a response to the average thickness betwee
peaks and Malleys of surface roughness. Therefore, ultrasonics will give a slightly thinner reading than a
mechanical galliper (as specified in ISO 11960:2001, 10.13.4 or ISO 11961:1996, 8.4.2 or ARI-Spec 5D:R001,
7.4.2), whiclh measures on the peaks of surfaces. Slightly nonparallel surfaces may,.cause differgnces
between ultrasonic measurements and mechanical measurements. The type of difference.depends mainly on
the type of transducer used and the application of the mechanical calliper.

18.9.3 Calibration

The linearity
(2.000 in) aft

If the UT ga(
a 0,8mm (1

of the gauge’s readout shall be calibrated over an interval)of 2,5 mm (0.100in) to 5
er any repair of the instrument, or at least once every 6 monthss, whichever is more frequent.

ge is used to evaluate an imperfection on the inside surface of the pipe, it shall be able to ¢
32 in) flat-bottom hole at least 9,5 mm (3/8 in) from~the front surface of a parallel-surfact

I mm

etect
b test

block. The femaining wall thickness measurement accuracy, shall be + 0,25 mm (0.010in) and shall be

checked afte

The calibrati
date, and thd

18.9.4 Standardization

All standardg
being inspeq
exposed to t

if the standaid is placed on the pipe surface and its contact area maximized).

The gauge s
that is at lea
on a second
thicknesses
(0.001 in) of

I any repair of the instrument, or at least once gvery 6 months, whichever is more frequent.

bn shall be recorded on the instrument, and in a log book, giving the date of the calibration
initials of the person performing the calibration.

used for standardization shall have velocity and attenuation properties similar to the m4

he same ambient tempéerature as the material for 30 min or more (this may be reduced to 1

hall be standardized according to the gauge manufacturer’s instructions on a standard thick
5t 1,3 mm (0.050 in) thinner than the specified wall thickness of the material being inspecte
standarddhickness that is at least 1,3 mm (0.050 in) thicker than the specified wall thickness
shall bétverified by measuring with a micrometer. The gauge accuracy shall be within +0,02
he/standard’s thickness.

, due

terial

ted. Prior to use, to mifimize error due to temperature differences, the standard(s) shall be

D min

ness
i and
. The

b mm

The standar

S Specified above shall have the same ouiside surface curvature as the outside diameter of the

material being measured, except that a flat standard may be used for specified diameters larger than

88,90 mm (3

Y2 in).

The following shall apply.

If practical, take a micrometer measurement of a properly prepared area of the material to be inspected
and use this for final standardization of the gauge. If the thickness reading of the standardized gauge is
not the same as that measured by the micrometer [within a tolerance of £0,05 mm (0.002 in)], determine
the source of the error. If the error is due to transducer curvature, adjust the zero control. If the error is
due to material velocity, adjust the velocity control. To prepare the external surface, remove varnish, paint
and loose material. To prepare the internal surface at the same point, remove loose material, scale and
varnish to allow proper contact of the micrometer anvil.

a)
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In addition to the requirements stated in 18.3.3, the following shall be done:

1) verify standardization whenever a reject reading is encountered or whenever a reading within

0,13 mm (0.005 in) of the minimum permissible thickness is encountered;

2) re-adjust the gauge reading during a standardization check when there is a variance

0,05 mm (0.002 in) from the original setup value.

18.9.5 Procedure

Proceed as follows.

a)

d)

f)

NOTE

of more than

or battery-powered UT gauges, check the battery charge indication with the gauge swifch
attery is low, recharge or replace it before proceeding.

bd ON. If the

elect the appropriate scale for the wall thickness to be measured, and standardize the gauge as

escribed in 18.9.4.

hen measuring the wall thickness, remove all dirt and loose material from the external
pply a couplant, which is non-injurious to the material being inspected;to the area to be g
e transducer firmly onto the surface. When measuring the wall thickness after contour-g
e OCTG surface to cool to the same ambient temperature as the surrounding material surfa

If a dual-element transducer is employed, ensure that thé¢parting line between the tran
ceiving transducer is perpendicular to the pipe axis.

NOTE
Ipngitudinal axis, the resulting ultrasonic readings might be greater than the actual pipe thickness; t
pipe diameter, the larger the error.

Allow the reading to stabilize, then compare the reading with the minimum allowable wall
gtable reading is one that maintains the.same value [within + 0,025 mm (0.001 in)] for at leas

[Vhen a reading is made that would classify the material as a reject, scrape all surface coati

re-check the thickness measurement.

Vhen using a highly sensitive gauge, take care to ensure that detection of an inclusion or
ot interpreted as a reduction in wall thickness. Refer to Clause 19 for imperfection evaluatio

After a significant“amount of use, examine the ultrasonic transducer face for wear. W
fFansducer faéeresults in inaccurate readings, it shall be replaced.

OTE

standardized on material with a radius of curvature greater than that of the material being inspected.

surface and
buged. Place
inding, allow
ce.

smitting and

If the parting line of a dual-element transduger.is applied at an angle other than perpefdicular to the

he smaller the

thickness. A
3s.

ng and loose

gcale to clean the surface, without removing any base metal. Verify the gauge standatdization and

lamination is
N details.

hen a worn

A’concave transducer face causes pipe wall to appear thinner than actual if the ultrasonic gauge has been

gauge could be malfunctioning, and it shall be repaired or replaced.

st block, the

Achieving the accuracy on standardization thicknesses as described in 18.9.4 does not necessarily assure the

same accuracy for wall thickness measurements. The material’s surface condition (both entry- and back-wall reflection
surfaces) is not necessarily the same as a test block. Digital readouts normally round off the least significant digit, causing
a small amount of error.
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18.10 Manual ultrasonic shear-wave inspection

18.10.1 Equipment

The ultrasonic instrumentation shall be the pulse-echo type with an A-scan presentation. For the amplitude-
based inspection technique, a transducer frequency between 2,25 MHz and 10,0 MHz shall be used. Wedges
shall be used to generate shear-waves in the material to be inspected.

The use of a 45° refracted angle is typical. The angle of sound beam chosen for OCTG inspection shall
ensure the sound wave will intersect the inside surface of the OCTG

18.10.2 Insp,

A shear-wav

of the systen} shall enable it to detect and display imperfections oriented parallel to the major axis, €.9. se

laps and cra
the refracted

18.10.3 Insp

A shear-wav

rorfort tordirat fect
b sound beam is propagated clock-wise and anti-clockwise in the inspection area. Th& sens

tks. Wedges shall be machine-contoured to fit the external curvature of the matefialand ma
sound path angle; manually-contoured wedges will not give reproducible results:

pction for transverse imperfections

b sound beam is propagated in each longitudinal direction in the inspection area. The sens

itivity
ams,
ntain

itivity

of the systen shall enable it to detect and display transversely oriented¢imperfections (e.g. cracks) and

three-dimengional imperfections (e.g. cuts, pits and rolled-in slugs).

18.10.4 Optipnal inspection for oblique or angular imperfections

A shear-waje sound beam is propagated clock-wise and anti~Clockwise at the anticipated angle tp the

longitudinal Ixis in the inspection area. The sensitivity of the system shall enable it to detect and display

obliquely-orig¢nted imperfections.

18.10.5 Standardization

The following shall apply.

a) A referehce standard shall contain internal and external, longitudinal and transverse notches that|meet
the requjrements of 18.5.2 and 18.55,

b) The effect on signal amplitude(of the shape and radial direction of a reference notch(es) shall be vefified.
This shdll be done by comparing the peak amplitudes from both sides of the reflector. If one amplityde is
less thah 89 % of the other' (1 dB), the use of the reference reflector for standardization sensitiyity is
questiorfable. For obligue hotches, 18.5.7 may apply.

c) To elimipate parallax error during standardization and inspection, the A-scan presentation shall be viewed
perpendjcular at:all times.

d) To locatg
miniatur )
presentation. The d|stance used shall be established in the agency's standard operating procedures but
shall not be less than the shear-wave metal-path distance equivalent of one-and-one-half skips. When
applicable, the digital sound-path display shall also be standardized for distance.

e) Instrumentation shall be adjusted to produce reference signal amplitudes of at least 50 % of full scale of
the readout.

NOTE For amplitude-based methods, standardization should be performed beyond the near-field.
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18.10.6 Frequency of standardization checks

In addition to 18.3.3, standardization checks shall be performed as follows:

a) whenever an indication is within = 20 % of the reference amplitude;

b) before classifying a shear-wave indication as rejectable.

18.10.7 Unacceptable standardization result

The following conditions constitute an unacceptable standardization result:

a) i
b) i
Allm
18.1(
To ai
apprd

noteq
Claus

19 |
19.1
This
meth
Claus

19.2

The
prime

19.3

Equipment used inConjunction with evaluation procedures includes, but is not limited to,

a)

f a standardization check indicates a + 10 % full screen height (FSH) change in reference-le
f a standardization check shows that any reference point has moved more than 5 % of‘its sw
bterial evaluated since the last acceptable standardization check shall be re-eyaluated.

.8 Procedure for inspection of longitudinal, transverse and oblique. imperfections

d in locating imperfections, scanning may be performed with additional gain. Inspect requireq
priate orientation using the ultrasonic equipment. Locate and mark on the outside surface th

on the readout, for the full extent of each indication. Evaluaté. all marked indications in acd
e 19.

Evaluation of imperfections and deviations
General

clause describes the procedures for the evaluation of imperfections and deviations detect
bds contained in this International Standard. Acceptance and rejection principles are
e 10.

Application

pvaluation procedures contained in this clause are applicable to all OCTG except those
as the result of inspection”in accordance with this International Standard.

Equipment

epth gauges,

vall-thickness callipers,

el;

eep reading.

areas in the
e indications
ordance with

ed using the
contained in

classified as

c) straight edges,

d) rigid and flexible rules,

e) t

hread profile gauges,

f)  portable ultrasonic inspection equipment,

g) magnetic particle inspection equipment.
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19.4 Calibration and standardization procedures

All equipment and materials used to evaluate imperfections shall be calibrated on a regular basis in
accordance with the provisions of the agency’s quality assurance program. In addition, the following
standardizations shall be performed.

a)
b)

c)

For hardness testing, the standardization procedure shall be in accordance with 12.5.

For ultrasonic thickness measurement, the standardization procedure shall be in accordance with 18.9.4.

For shear-wave ultrasonic equipment, the standardization procedure shall be in accordance with 18.10.5.

d) For MPI

equipment and materials, the standardization procedure shall be in accordance with 13.8.

19.5 Procedure for evaluating outside-surface-breaking pipe body imperfections

19.5.1 Gengdral

This procedy
in 1ISO 11960

re shall be followed when inspecting pipe to imperfection and wall thickness tolerances spe
:2001, 8.4, or ISO 11961:1996, 8.4 or API Spec 5D:2001, 7.4.

NOTE A

NDT method "1

NOTE A
of the applicak

If an imperfqg

imperfection is a discontinuity or irregularity in the wall or in the pipe_surface that can be detected
cluded in the applicable International Standard.

fdefect is an imperfection of sufficient magnitude to warrant rejection of the product based on the stipul
le specifications.

ction of any size in the pipe or upset extends under the coupling where it is inaccessib,

exploration, fhe imperfection shall be classified as a defect.

Quench crad|

Grinds that
circumferend

ks shall be considered defects.

un under the coupling shall not besconsidered defects if the grind is well-contoured wit
e of the pipe and displays a high.degree of workmanship. Because of the difficulty in de

"well-contoured" and "high degree of workmanship", the owner's discretion shall govern (only with resp

the contour d

f the grind).

19.5.2 Exploration

When impert
applies.

Explore

cified

by an

Ations

e for

h the

fining
bct to

ections such as §eams, laps, or cracks are found in a length of pipe, the following procg¢dure

the imperfection with a file or grinder. Exploratory grinding shall be round-bottomed.

To avoid

overigrinding, it is good practice, though not required, to leave some trace of the imperfect

on at

or near 1ihe bottom of the grind.

manufacturer or the manufacturer’s representative.

d)

Pits, cuts and gouges do not normally require exploratory grinding for depth measurement.

19.5.3 Measurement of imperfection depth

If a length is determined to be rejectable, a trace of the defect shall be left for verification by the

Adjust the depth gauge to zero on a flat surface. Measure the depth of the imperfection using a depth gauge.
Verify the measurement before rejection by scraping away the varnish and loose scale and removing metal
protrusions using a flat file. Read the depth of the imperfection directly from the dial. Reconfirm the “zero
point” after a reading that would result in rejection. If the normal pipe contour is irregular or has a dent, set the

depth gauge

56

to zero adjacent to the imperfection.
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19.5.4 Determination of remaining wall thickness
Proceed as follows.

a) For imperfections penetrating the wall approximately radially, measure the wall thickness on each side of
the imperfection adjacent to its deepest penetration. Subtract the depth of the imperfection from the
average of these wall thickness readings.

b) For imperfections penetrating the wall at an angle (e.g. a lap or a hook crack), measure the wall thickness
on each side of the exploratory grind at the point of maximum penetration of the imperfection. Subtract
the depth of the imperfection from the average of these wall thickness readings.

c) If practical, callipers shall be used to measure the wall thickness near the ends of the OCTG:
19.5.6 Further exploration

If an electromagnetic or ultrasonic inspection indication is displayed and a magnetic_particle build{up exists but
no imperfection is readily identifiable, refer to 19.6.4 for the procedure for further exploration.

19.5.p Linear defects — Group 1 and Group 2 (except C-90 and T-95) materials
Any linear imperfection that is deeper than 12,5 % of the specified’ wall thickness, as measured from the
surfage, or that reduces the wall thickness remaining at the root of(the imperfection to less than |87,5% of the
specified wall thickness shall be considered a defect.
NOTE Linear imperfections include, but are not limited to, cracks, seams, laps, plug scores, cuts and gpuges.
19.5.f Linear defects — Group 3 and Group 4, C-90 . and T-95 materials
Any ljnear imperfection that is deeper than 5 % of.the specified wall thickness, as measured from the surface,
or thi;[ reduces the wall thickness remaining at. the root of the imperfection to less than 87,5 % of|the specified
wall thickness shall be considered a defect.

19.5.B Non-linear defects—All grades

Any non-linear imperfection, such-as'a pit, that results in a wall thickness above or below the impgrfection with
a valye less than 87,5 % of spgecified wall thickness shall be considered a defect.

19.5.p Disposition

Pipe rontaining defects shall be given one of the following dispositions.

a) Disposition"A. The defect may be removed by grinding, providing the remaining wall thickneps is not less
an 87%5% of the specified wall thickness. If the depth of a grind exceeds 10 % of the gpecified wall
ickness, the remaining wall thickness shall be verified. Removal of defects by grinding may be
efformed only by agreement between the owner and the agency.

b) Disposition B. Reject the length. The defect shall not be contoured or removed but shall be left in the pipe
for confirmation by the manufacturer.

c) Disposition C. The section of pipe containing the defect may be cut off within the limits of requirements on
length, if agreed upon between the owner and the manufacturer.

19.5.10 Radius grinding

Contour all exploratory grinds and file marks with generous radii in acceptable pipe. Coat all outside surface
grinds in acceptable pipe with a rust inhibitor.
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19.6 Procedure for evaluating inside-surface-breaking pipe body imperfections
19.6.1 Imperfections near pipe ends

If the inside surface-breaking imperfection is near the end of the pipe, but not in the threads, an attempt shall
be made to explore and measure the imperfection if the diameter permits, see 19.5.1 through 19.5.4.

19.6.2 Ultrasonic evaluation

If the inside surface imperfection is not accessible from the pipe end, it shall be evaluated using shear- and/or
compression-wave UT. APl RP 5UE should be used as a guide to performing shear-wave standardization and
evaluation of-mperfections—Spetificevatuatiom procedures shouidbe—agreeduporm between the—owrrey and
the agency. The following shall apply.

a) The arep to be evaluated shall have been located and marked when applying the NDT- method that
originally detected the indication.

b) Manual |ultrasonic thickness gauging may also be used to aid in locating the imperfection. Mpanual
ultrasonic thickness gauges shall be standardized prior to use in accordance with(18.9.4.

c) An ultragonic thickness gauge may be used to measure the wall thickness above the imperfection to
determine if 87,5 % of the specified wall thickness is present, provided/it can be demonstrated that the
imperfegtion breaks the inside surface.

19.6.3 Defe¢ts and disposition

The requirements of 19.5.5 through 19.5.9 apply.

19.6.4 Further exploration

If an electromagnetic or ultrasonic inspection indication\is displayed and/or a magnetic powder build-up ¢xists

but no imperfection is readily identifiable, supplementary tools and techniques shall be used to evaluate fhese

imperfections as either acceptable or rejectable,-as.follows.

a) Inspect {he inside surface using a high intensity light source or a borescope;

b) Perform|an internal MPI in the aréa of interest in accordance with 13.12.3.

19.6.5 Defe¢ts and disposition

The requirenjents of 19.5.5sthrough 19.5.9 apply.

19.6.6 Radius grinding

In acceptabIT pipe,icontour all exploratory grinds and file marks with generous radii.

19.7 Procedure for evaluating welds

19.7.1 Surface-penetrating imperfections

Evaluate in accordance with 19.5 or 19.6.

19.7.2 Non-surface-breaking imperfections

Non-surface-breaking imperfections shall be evaluated by the procedure in 18.8. Any weld seam imperfection
within 1,6 mm (1/16 in) of either side of the weld line, not breaking the inside or outside surface, that is proven

to reduce the net effective wall thickness below 87,5 % of the specified wall thickness shall be considered a
defect.

58 © ISO 2003 — All rights reserved


https://standardsiso.com/api/?name=42b4bd2ee737f73b09cc02265a85a8eb

ISO 15463:2003(E)

19.7.3 Flash height

Flash in electric-welded OCTG is considered a defect if its height exceeds the limits described in
ISO 11960:2001, 8.8.

19.7.4 Excessive trim

Excessive trim in electric-welded pipe is considered a defect if the depth of the groove exceeds the limits
described in ISO 11960:2001, 8.8. The depth of the groove is the difference between wall thickness
measurements taken approximately 25,4 mm (1in) away from the groove and in the groove in the same
transverse plane.

19.7.5 Disposition
The dlisposition of pipe containing defects shall be according to 19.5.9.
19.7.p Radius grinding

In acteptable pipe, contour all exploratory grinds and file marks with generoUs)radii. Also, coat|all grinds on
the olitside surface of acceptable pipe with a rust inhibitor.

19.8| Procedure for evaluating grinds
19.8.f1 Inspection

Inspgct the area using MPI to ensure complete removal of the imperfection. If the imperfection is not
completely removed, use the procedure in 18.7 or 18.8 toevaluate the imperfection.

19.8.2 Wall thickness measurement
If no|further imperfection is found, measure the‘wall thickness in several places in the grind area to ensure
that @ wall thickness of 87,5 % or greater of-the specified wall thickness remains. If not, the lepgth shall be
rejecied. Refer to 19.9 for procedures related to determining rejection.
19.8. Defects and disposition

The fequirements of 19.5.5 through 19.5.9 apply.

19.9| Procedure for evaluating large-area wall reduction

19.9.1 Wall thickness measurement

Detefrmine the.wall thickness using an acceptable measuring device such as an ultrasonic wall thickness
gauge or mechanical calliper.

Mechanical callipers shall meet the construction requirements of ISO 11960:2001, 10.13.4 or ISQ 11961:1996,
8.4.2 or API Spec 5D:2001, 7.4.2.

When using an ultrasonic thickness gauge, if the minimum reading is borderline on 87,5 % of the specified
wall thickness, multiple readings shall be taken to determine the lowest measured wall thickness. The
“measured” wall thickness is then defined as the average of at least three ultrasonic readings within a circle of
approximately 6,3 mm (1/4 in) diameter. Each reading shall be no closer than 3,2 mm (1/8 in) to any other.
Readings shall not be used for averaging if they differ by more than 0,25 mm (0.010 in). No single reading
shall be a basis for rejection.

19.9.2 Disposition

If the “measured” wall thickness is less than 87,5 % of the specified wall thickness, it shall be considered a
defect and dispositioned according to 19.5.9.
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In case of disputed wall thickness measurements, direct measurement by mechanical calliper shall govern, as
stated in ISO 11960:2001, 10.13.4, or ISO 11961:1996, 8.4.2 or API Spec 5D:2001, 7.4.2.

19.10 Procedure for evaluating imperfections in upsets

19.10.1 Surface-penetrating imperfections

The maximum permissible depth of imperfections measured from the surface of the upset portion of the pipe
shall be in accordance with ISO 11960:2001, Table C.34 or Table E.34, or ISO 11961:1996, 8.5.2 or API Spec
5D:2001, Table 10.

The internal upsetTtonfiguratiomomattupset products—stattexhibit mo—sharpcomers—or drastic thanges  of

sections and|shall permit a 90° hook-type tool to be pulled through without snagging (hanging-up).

If an imperféction in the upset extends under the coupling, where it is inaccessible for expleration], the

imperfection [shall be classified as a defect. Grinds that run under the coupling are not cofisidered dgfects

provided thg grind is well-contoured with the circumference of the pipe and displays.a*high degree of

workmanshig. Because of the difficulty in defining "well-contoured" and "high degree of workmanship|, the

owner's discetion shall govern (only with respect to the contour of the grind).

When practigal, evaluation shall be done in accordance with 19.5.1 and 19.5.2.

19.10.2 Intennal inaccessible imperfections

If the imperfection is inaccessible for direct depth measurements, a"substantial effort shall be mafle to

determine itg depth using a mechanical calliper and/or ultrasonic thickness measurements.

The following procedures shall be used.

a) Measurg the wall thickness on each side of the imperfection adjacent to its deepest penetration.

b) Measurg the remaining wall thickness at the deepest penetration of the imperfection. Subtract the falue
from thelaverage of the adjacent wall thicknéss“measurements.

c) Evaluatg with UT in accordance with 19:6.1.

19.10.3 Additional requirements for(plain-end drill pipe

The maximum permissible depth‘of a visible imperfection in the Ly, or L;, areas of the upsets of plain-end drill

pipe is determined from respective ISO/API diameter allowances. The minimum allowable value of D, is|used

for outside slirface imperfections. The maximum allowable value of d,, is used for inside surface imperfeg¢tions.

19.10.4 Disposition

An imperfectjon‘that has a depth exceeding the maximum allowable depth shall be considered a defect. A wall

thickness that'is’less than the allowable minimum shall be considered a defect. In the case of disputed wall

thickness measurements, direct measurement by mechanical calliper shall govern, as stated in

ISO 11960:2001, 10.13.4 or ISO 11961:1996, 8.4.2 or API Spec 5D:2001, 7.4.2.

Pipe containing a defect in the upset portion shall be rejected unless the defect can be removed by grinding.
Grinding shall not be done in areas for which wall thickness or diameter tolerances are not specified. Removal
of defects by grinding may be performed only by agreement between the owner and the agency. Grinding
shall not produce any of the following:

a) a wall thickness less than 87,5 % of the specified body wall thickness in the upset runout area;

b) an outside diameter less than the applicable minimum allowable;

c) aninside diameter greater than the applicable maximum allowable.
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19.11 Procedure for evaluation of outside surface imperfections on couplings

19.11.1 Pits, round-bottom gouges, and similar imperfections are not considered defects unless the depth of
the imperfection exceeds that listed in Table A.15.

19.11.2 Grip marks, sharp-bottom gouges, and similar imperfections are not defects unless the depth of the
imperfection exceeds that listed in Table A.15. If a gouge has an adjacent metal protrusion, the protrusion
shall be removed prior to making a depth measurement.

19.11.3 For Group 1, Grades J-55 and K-55 impact tested above 0 °C (32 °F) and Grade H-40, the following
shall apply:

Finished couplings shall be free of all visible seams, cracks and porosity as specified in ISO 11986D.

NOTEH Visible seams or cracks are those that can be seen without the aid of magnetic particle inspgction or other
NDT fnethods on uncoated couplings or if the coating is removed.

19.11.4 For Group 1, Grade J-55 and K-55 couplings that comply with the requirements of 1SO|11960:2001,
9.14.p and are marked as required in ISO 11960:2001, Table C.67 or Table E67, the following sHhall apply:

Linedr imperfections, such as seams or cracks on the outside surface<are not defects unlesg their depth
excegds that listed in Table A.16.

19.11.5 For Group 1 (N80) and Groups 2, 3, and 4, the following shall apply:

Linegr imperfections such as seams or cracks on the outSide surface are not defects unles$ their depth
excegds that listed in Table A.16. Indications of nonmetallic inclusions are not defects unlesg their depth
exceg¢ds 0,89 mm (0,035 in).

19.11.6 The depth of the imperfection shall be measured from the normal surface or contour of|the coupling
exterlded over the imperfection. All depth measurements shall be done in accordance with 19.5.B. Evaluation
of lingar imperfections such as seams or cracks shall be done in accordance with 19.5.6 or 19.5.]7, depending
on the material.

19.11.7 All seams, cracks or pits may be removed, and all other defects or imperfections may b¢ removed or
redug¢ed to acceptable limits, by~machining or grinding on the outer surface, provided that [the resulting
diameter is within the tolerances specified in Table A.17 or Table A.18, as applicable. The outsidge diameter of
the finished coupling shall/be. measured across the finished surface or contour of the coupling (i.e. initial
surfage or grind contour resulting from the removal of a defect or imperfection). The outside diamjeter shall not
be measured at the base\of an acceptable imperfection. Grinding or machining shall not be perfprmed by the
agengy except at the specific direction of the owner. The grinding shall be approximately faired into the outer
contqur of the coupling.

19.11.8 The«minimum OD resulting from grinding or machining shall be measured with an OD micrometer or
otherfsuitable’instrument capable of being read in hundredths of a millimetre (thousandths of an impch).

19.1

19.12.1 General

Good judgment and discretion shall be exercised in field examination of exposed threads on casing and tubing.
Some surface irregularities will not affect the joint strength or the pressure-seal performance unless they are
large enough to act as a leak path. Recognizing that the crest of a round thread does not engage the root of
the mating round thread, minor chatter, tears, cuts or other surface irregularities on the crests or roots of
round threads are not cause for rejection.

NOTE Some surface roughness may even assist proper makeup, by holding thread compound in place as the thread
is engaged.
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Superficial scratches, minor dings, and surface irregularities on the threads are occasionally encountered and
may not necessarily be detrimental. Because of the difficulty in defining superficial scratches, minor dings and
surface irregularities, and because of the degree to which they can affect thread performance, no blanket
acceptance criteria for such imperfections can be established. The thread flanks in the L, area of round
threads are the critical sealing elements.

Minor (cosmetic) field repair of threads and other repairs stated in 19.12 may only be performed by agreement
between the owner and the agency.

Arc burns are rejectable anywhere in the threaded areas.

Refer to Tab

€ A.J and lable A.TU 10 determine the length or Specilic thread areas (ior example, L, and H

19.12.2 Rejection criteria outside the L area

The following

a)

b)

shall apply.

TL).

Pits, seams, laps, cuts and other imperfections are rejectable if they penetrate through the root ¢f the

thread, q
surface,

r if they exceed 12,5 % of the specified body wall thickness as measured-from the projecteq
whichever is greater.

Detectalple protrusions on the threads are rejectable if they could peel.off the protective coatings g

coupling

threads or score mating surfaces.

19.12.3 Rejection criteria within the L_ area

The following

a)

b)

c)

d)

e)

Threads|
threads.

shall apply.

shall be free of any visible imperfections as;listed in 11.13.5.a) that break the continuity

Detectable protrusions on the threads are rejectable if they could peel off the protective coatings 9

coupling
On roun

In buttre
the circd
the pipe

Minor pi
Becausd

threads or score mating surfaces.

d threads, all threads within the\Z area shall have full crests, otherwise they are rejectable.

Ss casing, a single thread-showing the original outside surface of the pipe for more than 25
mference is cause for-rejection. More than two threads showing the original outside surfg
is cause for rejection:

ting and thread-discolouration may also be encountered and may not necessarily be detrim
of the djfficulty in defining pitting and discolouration and the degree to which they affect t

performance, no\blanket acceptance criteria for such imperfections can be established. As a gui

accepta

hce, the-most critical considerations are that any corrosion products protruding above the su

pipe

n the

bf the

n the

% of
ce of

ental.
read
de to
rface
ed to

of the tlLreads be removed and that no leak path exists. Filing or grinding shall not be perform

remove

its

In field inspection, heat-tinting on threads might indicate localized hardening of the threads as a result of
thermal cutting when removing couplings or protectors. This may be cause for rejection by agreement
between the agency and the owner.

19.12.4 Rejection criteria in the chamfer area

The following shall apply.

a) A chamfer not present for a full 360° circumference is cause for rejection.
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b)

f)

19.12.5 Rejection criteria for pipe ends

a)

b)

19.12.6 Rejection criteria for round or bullet nose tubing

a)

b)

19.12.7 Other criteria

ISO 15463:2003(E)

A thread root that runs out on the face of the pipe or produces a feather edge (and not on the chamfer) is
cause for rejection. See Figure B.4.

Excessive chamfer that produces a knife edge (razor edge) on the face of the pipe is cause for rejection.
See Figure B.5.

A burr on the starting thread within the chamfer is not cause for rejection unless the burr is loose or
protrudes into the mating thread form. The burr shall be removed if either of these possibilities exist.

A false starting thread is not cause for rejection if it does not extend into the true starting thread. An
interrupted starting thread is not cause for rejection but may indicate chamfer or thread misalignment,

mbieh-abal than-kb wahiatad
\.VIII\JII SNIAin Uit ve ©TvadiludiTu.

[Dents or mashes that cause out-of-tolerance thread dimensions are cause for rejection(

Pipe ends with burrs or fins that cannot be removed by grinding shall be rejected.

[Dents or mashes that cause out-of-tolerance thread dimensions are cause for rejection.

Ends with sharp corners or abrupt radius changes are causgefor rejection. See Figure B.6.

fFor other rejection criteria, refer to 19.12.8.

Othef visually evident imperfections that are not specifically covered in the preceding sections, whether in the
L. arga or not, that may be detrimental to the makeup, strength, or sealing capacity of the thread,|or that could

resulf in galling, shall be reported to the owner:

19.12.8 Rejection criteria for the PTL area of box or coupling threads

The threads in the PTL area have the same rejection criteria as for the L area (see 19.12.3). The¢ PTL area is

descfibed in 11.13.4 c).

19.12.9 Rejection criteriafor threads beyond the PTL area of box or coupling threads

Threads not extending to the centre of the coupling, or to a distance of L, plus 12,7 mm (0.50Q in) from the
box face of an integral joint, shall be cause for rejection. Threads in this area need not be full-cregted.

NOTH Tapping machines might not produce uniform threads in the J area since they tap from edch side using
multi-foothed chasers. During the tapping of the second side, the lead side of the chaser taps the threads in the J area of

the first-side that has been tapped.

19.12.10 Rejection criteria for coupling faces, box faces and counterbores

The following shall apply.

a)

b)

c)

Faces with burrs or fins that cannot be removed by grinding or filing shall be rejected.

Dents or mashes that cause counterbore diameter reduction or out-of-tolerance thread dimensions are
cause for rejection.

Tool marks on the counterbore are not cause for rejection but may indicate incorrect counterbore
diameter, counterbore misalignment, or thread misalignment, which shall then be evaluated.
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19.12.11 Rejection criteria for seal-ring grooves

Fins, wickers and ribbons that are loose, or could become loose, and fold into the thread form are cause for
rejection unless removed.

19.13 Procedure for triangle location and coupling makeup position

19.13.1 Buttress thread

Proceed as follows.

a)

b)

19.13.2 Round thread

19.14 Pro

Verify thefocatio —U3ging a
metal sqale, measure from the end of the pin to the base of the triangle, holding the scale parafleD{o the
longitudinal axis of the pipe. If the triangle cannot be located or is in the wrong position [i.emorg than

0,8 mm [1/32 in) from the 44 position], it is cause for rejection.

Determipe the distance (N — 4,), where N is the measured coupling length. This is theznominal positjon of
the end pf the pin in the coupling. Measure the distance from the end of the coupling*t¢'the end of the pin
inside the coupling. If the measured distance is different from the nominal distarice by more than +5 mm
(0.200 in) or —9,5 mm (—0.375 in), the condition is cause for rejection.

Verify thie location of the triangle stamp on the field end of each lendth of Label 1: 16, 18-5/8, 20. found
sing. Using a metal scale, measure from the end of the Qin to the base of the triangle. Hold the
rallel to the longitudinal axis of the pipe. If the triangle stamp cannot be located or if the triangle is
rong position [i.e. more than 0,8 mm (1/32 in) from~the 4, position], it shall be reported fo the
he base of the triangle will aid in locating the_wvanishing point for basic power-tight makeup;
, the position of the coupling with respect tocthe base of the triangle shall not be a basfs for

For all gizes, determine the distance (N ='Ly), where N is the measured coupling length. This is the
nominal|position of the end of the pin in the-coupling. Measure the distance from the end of the coupling
to the end of the pin inside the coupling. If the measured distance is different from the nominal disfance
by more|than £ 6 mm (£ 0.250 in), the,condition shall be reported to the owner.

¢edure for evaluating)straightness

19.14.1 All p|pe shall be reasonably straight. This criterion requires judgement; it applies to all sizes and |s the
only straightpess requirement/for sizes Label 1: below 4-1/2. If the pipe is not reasonably straight, it is gause

for rejection.

19.14.2 For

64

pipe sizeS Label 1: 4-1/2 and larger, follow the following procedure.

Chock the-pipe so it cannot roll, with the major arc or bow oriented in the horizontal plane.

Measure and record the total length of the pipe from one end to the other. Calculate the maximum
allowable chord height, as follows.

1) In Sl units
he, max = L x 0,05 (5)
where
h

c, max is the maximum allowable chord height, expressed in millimetres;
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c)

19.14.3 For plain-end pipe sizes Label 1: 4-1/2 and larger, the deviation fram,a straight line sha

3,2mm (0.125in) in a 1,8 m (6 ft) length at each end (see Figure B.6 for.the method of measur¢ment). If the

mea

19.14.4 Pipe not meeting straightness requirements shall be givern one of the following dispositior

a)

b)

c)
19.1

19.1

Detefmine either the minimunt or maximum outside diameter, at the point of interest, in acc

ISO

19.1

If the|pipe has a diameter exceeding the tolerances of ISO 11960, it shall be dispositioned as follg

a)

b)

c)

20

20.1

ISO 15463:2003(E)

L is the total pipe length, expressed in millimetres.
2) In USC units

h =L x 0,002

C, max

where

he,max s the maximum allowable chord height, expressed in inches;

L is the total pipe length, expressed in inches.

tretch a taut string or wire across the arc or bow from one end to the other. The taut siring
e extended between, and not over, couplings, upsets, or protectors. See Figuré)B:6. |
ecord the maximum distance (chord height) from the taut string or wire to the pipe‘body (se¢
If the measured value exceeds the calculated maximum chord height, 4 the p
ispositioned in accordance with 19.14.4.

cymax’

qured value is greater than this amount, the pipe shall be dispositioned in accordance with 19

the pipe is rejected;

ooked ends may be cut off within the limits of requirements on length if agreed upon betwe
nd the manufacturer; or

e pipe may be straightened if agreed upombetween the owner and the manufacturer.
b Procedure for evaluating pipe‘diameter

8.1 Determination of outside diameter

11960:2001, 10.13.2.

8.2 Rejection criteria for pipe diameter

quirements on length if agreed between the owner and the manufacturer.

or wire shall
leasure and
Figure B.6).
pe shall be

| not exceed

14.4.

en the owner

pbrdance with

WS.

Dispositien”A. The section of pipe containing an unacceptable diameter may be cut off withif the limits of

H H P Dot $ 41 1 4l
UISPUSIUUIT D. TATJOULLU UITC 1TTITytt.

Disposition C. By agreement between the owner and the manufacturer, pipe with an unacceptable

diameter may be repaired.

Hydrostatic pressure testing

General

This clause describes the equipment and procedures used to hydrostatically pressurize OCTG for the purpose
of detecting leaks in the body, couplings, mill end connections, or pin-end threads. This clause applies to
rack-testing only.
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Typically, field pressure testing is conducted using a pressure that produces a fibre stress in the OCTG which
is in accordance with the formulas and applicable referenced tables in ISO 11960:2001, 10.12.

NOTE

For environmental reasons, it might be desirable to use fresh water for hydrotesting.

20.2 Application

20.2.1

particular designation, grade and end finish shown in referenced tables.

20.2.2 The OCTG body, upset, coupling or box (excluding threads) shall be free of leakage.

ISO 11960:2001, 10.12.1 requires that all OCTG shall comply with the test requirements for the

20.2.3 The ponnection between the coupling and mating mill end shall be free of leakage.
20.2.4 ISO [11960 contains no criteria for leakage of the threaded connections engaged by the pressurg test
plugs.

20.3 Equipment, safety and general procedures

20.3.1 Pres{

The pressurg test unit shall be equipped with an indicating pressure gauge that shall directly indicate th

hydrostatic p
pressure ran
in a position
sufficient ac
pressure thrg

20.3.2 Pressure recording

In addition tq
pressure gal
gauge readin
reliability.

20.3.3 Test

Documentati
the pressure
the threads.
plane L; pl
(minimum).

sure gauge

ressure being applied. The indicating pressure gauge shall llave a graduated dial for the

pe, and its range will exceed the test pressure by a minimum<of 25 %. The gauge shall be lo
that will be convenient for the operator to observe throughout the test. The gauge shall
uracy, scale divisions and damping so that it can be easily read to within 5 % of the aj
ughout the pressure cycle. Gauges shall not be over=pressurized.

the indicating pressure gauge, each hydrostatic pressure test unit shall have a recording
ge connected to read the full applied \pressure throughout each pressure cycle. The recd
g shall be compared with the indicating pressure gauge a minimum of once per hour to e

plugs

bn shall be provided t0 assure the test plugs are fabricated from material sufficient to with
to which they may.besubjected. Test plugs shall have effective anti-gall (see note) protecti
Round thread pihr<end test plugs shall be manufactured so that they cover the threads f{
s four threads\(minimum). Buttress pin-end test plugs shall completely cover the L,

NOTE
precautions

testing (plug application and removal).

Mart
WEght be necessary for thread surface treatment and/or lubrication to minimize galling during hydr

ensitic. chromium steels (ISO 11960, grades L80-9Cr and L80-13Cr) are sensitive to galling. S

e full
entire
Cated
have
plied

-type
rding
nsure

stand
bNn on
p the
area

pecial
static

20.3.4 Safety

The following shall apply.

a) Pressure testing of OCTG is a dangerous operation, and appropriate safety precautions shall be taken.

b) Care shall be taken to protect both the testing personnel and others from moving OCTG, test plugs, and
test fluids in the event of failure of threads, pressure plugs, supply lines (e.g. hoses) or connections. If air
is entrapped in the OCTG, the movement may be sudden, quick and without warning.

c) The pressure shall be under proper control at all times so that the required test pressure is never
exceeded by more than 5 %.
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20.3.5 General procedures

Proceed as follows.

a)

b)

20.4| Equipment calibration

20.4.

The

entirg range of the gauge, whenever:

20.4.

The pressure-hold time shall be a minimum of five seconds after the gauge indicator has reached its

maximum stable pressure value.

Care shall be taken when handling OCTG while the thread protectors are removed, to ensure that two
lengths of pipe do not strike each other and damage the unprotected threads or sealing surfaces. Also,
care shall be used in installing threaded pressure plugs onto the OCTG to ensure that no cross threading

or other damage occurs to the threads.

eal rings (if supplied) should be removed prior to testing.
he water or other liquid used for pressure testing, and the OCTG being tested, shall be at 4
e same temperature during the pressure-hold cycle. If testing is done at an ambient temps
4 °C (40 °F), the temperature of the water shall be by agreement between the owner and the

Test plugs shall be visually inspected before each use for thread imperfections and damag
ffect the integrity of the mating product threads. Damaged test plugs-shall be repaired or

inspected visually for wear and damage, and non-destructively, for cracks using the w¢g

agnetic particle or liquid penetrant method of inspection. Priorto'the start of each job, test f
read-gauged with all thread element (lead, height and tapef)'readings recorded.

I Calibration check

ndicating pressure gauge, recording gauge -or ‘reference gauge shall be checked for accur

there is a failure to respond smoothly.and repeatably to slowly increasing pressures;
if is over pressurized, in which ¢ase it shall also be re-calibrated prior to further use;
gauge repairs have been made;

flour (4) months or more have passed since the previous calibration check;

me indicating pressure gauge and recording gauge, or reference gauge, are in disagreen
an 5 % of thé. applied pressure.

R Calibration tag

pproximately
rature below
agency.

e that would
replaced. At

gular intervals established by the responsible parties performing ‘the testing, test plligs shall be

t fluorescent
lugs shall be

Acy, over the

ent by more

A caljbration tag shall be attached to each pressure gauge. Each tag shall indicate the calibratiorp check date,

due

204

date, accuracy and the name of the person or organization pertorming the calibration.

.3 Time control

When a time-delay controller or indicator is used to ensure proper test time, the controller shall be checked
once every inspection shift; a stop-watch may be used for this.

20.5 Operating procedure

The

following procedure shall apply.

a) After removing the thread protectors, examine the threaded areas. If the threads are dry and/or dirty, then

the threads shall be cleaned of all old thread compound and/or dirt and fresh thread compou
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cleaned, examine the threads before reapplying compound. Lengths with damaged threads shall be
repaired before testing or shall be rejected. The compound applied shall be clean and undiluted thread
compound that meets the performance objectives of ISO 13678; however, the owner may direct a specific
compound be used.

NOTE For the purpose of this provision, APl RP 5A3 is equivalent to ISO 13678.

b) Raise the end of the OCTG that is opposite the filling end in order to remove all air prior to starting the
pressure cycle. Screw pressure test plugs onto each end of the OCTG and torque them to ensure a good

seal.

c) Connect
the high
pressure

d) Bring the
pressure
shall be
drop is
coupling

condition that might cause a leak. If no cause is found, then clean and examine the pressure tes

and/or c

e) If the pr
dispositi

1) If th
leng

tha lince and haain fillina tho OCTG with watar Allow all air and air wwatar miviiira t0 avit th rou h
the-lines-and-begin-filing-the-OCTG-with-water—Allow-all-airand-ai-watermixture-te-exitthjoug

Lpressure valve on the raised end of the OCTG. When all air has been purged, close, the
valve on the raised end.

OCTG up to the required pressure, then stop applying pressure, and hold so that.the hydro
can be closely observed. The cause for any observable pressure drop during the hold
identified through observation of the OCTG, connections and plugs. If the cause of the pre
hot discovered, or if a leak is discovered between the pipe and pressdre cap or betwee
and the pressure test plug, clean and examine the pipe and/or couplingthreads to check

hp. If no cause for the leak is found, re-lubricate the thread and pressure test a second time.

high-

static
cycle
Ssure
h the
for a

plug

pssure drops perceptibly during the second test, the length’ shall receive one of the follpwing
bNs.
e OCTG body, upset, coupling or box (excluding.threads) bursts, leaks, seeps or weeps

th is unacceptable and shall be rejected.

e connection between the coupling and the threads at the mating mill end leaks, the length
ejected and marked for repair.

e threaded connections engaged by.the pressure test plugs have a large leak (i.e. a pre

2) Ifth
be

3) If th
droj

insp

4) Ifth

f) Ifalarg
test plug

b of more than 10 % of the test pressure in five seconds), the threads shall receive addi
ection to determine their acceptability.

OCTG holds pressure and-the plugs seal or leak only slightly, the length is acceptable.

leak is discoveredn;two successive lengths of OCTG on the same end, remove the pre
on the leaking end\of the lengths. Clean and dry the plug threads, and carefully examine

i) Mark all tested OCTG in accordance with Clause 21.

21 Marking

21.1 General

This clause sets forth the recommended practice for the uniform inspection marking of OCTG.

68
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21.2 Authority

The classification of each inspected length shall be performed only by a qualified inspector. However, any
crew-member may be directed to paint the length with the appropriate descriptions and paint bands.

21.3 Guidelines

21.3.1 Legibility

No inspection markings shall be placed over the mill markings (except the paint stripe identifying the location
of the buttress thread triangle) that reduce the legibility of the manufacturer’s markings, unless an imperfection
exist§ under such marking.

21.3.

P Paint bands

All paint bands or stripes shall be approximately 25 mm (1 in) wide and applied neatly’on the

shall

Inspgction markings on rejected OCTG should be kept to a minimum to facilitate)salvage.

21.3.3 Exploratory areas

All exploratory marks and grinds except those on rejected lengths shall be coated with a rust inhil

21.3.4 Sequence number

Each| length of inspected OCTG shall have a uniqueXnumber printed in white paint in acc
ISO 11960.

21.3.

b Marking

For Uabel 1: 2-3/8 and larger OCTG, white“paint markings shall be placed adjacent to the ins
band|or stripe, or following the mill markings. These markings shall identify the agency, work o

type
appli

Df inspection and date (month and year) of the inspection. On each rejected length, the type

inspgction in white paint. The format illustrated in Figure B.7 is presented as an example or
diamgter OCTG, it might be necessary to place the markings in a single line along the longitud
couplings, connectors and OCTG smaller than size Label 1: below 2-3/8, an alternative marking
be uged by agreement between the owner and the agency. Inspection techniques shall be ing

eithe

trade|name may be+substituted for a specific inspection).

a)

f)
9)
h)

i)

FLEMI: full-length EMI;

$EAC end area inspection;

OCTG. They

be placed as close as possible to the coupling, box or identified end of the OCTG (but not on threads).

itor.

prdance with

bection paint
rder number,
and depth (if

Cable) of defect shall be printediin white paint, and the word “REJECT” shall be printed aft¢r the type of

ly. On small
inal axis. On
method may
icated using

descriptive wording or the following abbreviations (by agreement between the owner and the agency, a

LVI: full-length visual inspection;
FLD: full-length drifting;
VTI: clean and visual thread inspection;
FLMPI: full-length magnetic particle inspection;
HRC or HRB: Rockwell hardness (C-scale or B-scale) test;
TESTED: hydrostatically tested xxx MPa (psi);

UTFL.: ultrasonic full-length inspection;
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j)  UTW: ultrasonic weld inspection only;

k) ALTFLD: alternative full-length drifting;

I) API TG: API thread gauging (thread element measuring).
21.3.6 Drill pipe without tool-joints

All inspection paint bands and stencils normally placed on the identified end shall be placed at least 1 m (3 ft)
from this end.

21.4 Markipgof prime OCTG

21.4.1 Requirements

Each length jof OCTG that meets the requirements of the applicable specification for the spécific inspegtions
being performed is classified as prime.

Each coupling shall carry its own classification. If the length has integral connections, the length and the
connections fogether shall be given one classification.

21.4.2 Markjngs

One white paint band or white stripe shall be placed on the OCTG as_close as possible to the identified end,
and other m3rkings as described in 21.3.5.

21.5 Markihg of no-drift OCTG

21.5.1 Requirements

Each length pf OCTG that will not pass the specified dfift mandrel will be classified as no-drift.
21.5.2 Markjngs

All of the follpwing are required:

a) one red paint band around the OCTG as close as possible to the coupling, box or identified end;
b) one red paint band around the/OCTG on each side of the location where the drift will not pass;
c) “no drift fo xx.xxx” printed’in white paint over the location where the drift mandrel will not pass;
d) markingf as described in 21.3.5.

21.6 Markiphg’of conditioned OCTG

21.6.1 Requirements

Each length of OCTG that had a defect according to 1ISO 11960, or ISO 11961 or API Spec 5D, that was
subsequently properly conditioned, shall be classified as prime.

21.6.2 Markings

The same as for prime pipe, see 21.3.5.
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21.7 Marking of conditionable OCTG (still to be conditioned)
21.7.1 Requirements

Each length of OCTG that has a defect according to 1ISO 11960, or ISO 11961 or API Spec 5D, and has not
yet been conditioned, shall be classified as a conditionable length.

If a length of OCTG has integral connections, the length and the connections together shall be given one
classification.

21.7.2 Markings

All ofjthe following are required:

a) o¢ne yellow paint band around the OCTG as close as possible to the identified end;
b) yellow paint outlining the total length and width of the defect on the outside surface;
c) ftype and depth of the defect printed in white paint adjacent to the defect;

d) o¢ther markings as described in 21.3.5.

21.8| Marking of non-conditionable OCTG (rejects)

21.8.l Requirements

Each| length of non-conditionable OCTG containing a défect, as defined in ISO 11960 and APl Spec 5B, or
ISO 11961 or API Spec 5D, shall be classified as a«keject. If an OCTG has a defective pin donnection or
integfal box connection, the entire length shall be rejected.
21.8.2 Markings

All ofjthe following are required:

a) o¢ne red paint band around the OCTG as close as possible to the coupling, box or identified gnd;

b) red paint outlining the total length and width of the defect on the outside surface;

c) one red paint band around the OCTG at each end of the defect. In the case of a defective pih connection,
the red paint band-shall be placed adjacent to the last scratch of the threads (but not on the threads);

d) type and depth of the defect printed in white paint adjacent to the defect;

e) Iarkings as described in 21.3.5.

If morethan one defect is present in a length then, by agreement between the owner and the ggency, all of
the defects should be outlined in red paint, but only the deepest defect need be measured and recorded.

21.9 Marking of OCTG not meeting ISO/API standards for hardness

21.9.1 Requirements

Each length of OCTG that does not meet ISO/API standards for hardness shall be identified with red paint.
21.9.2 Markings

All of the following are required:

a) one red paint band as close as possible to the coupling, box or identified end;
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b) one red paint circle around the test area and one red paint band around the OCTG at the test area, the

ends of which connect with the paint circle;
c) the hardness value printed in white paint on the OCTG adjacent to the test area;
d) markings as described in 21.3.5.
21.10 Marking of prime couplings and connectors
21.10.1 Requirements
Couplings a
21.10.2 Markings
If the coupling is installed on OCTG, no identifying colour band is required.
For couplings not installed on OCTG and connectors, one white paint band is placed around the coupli
connector atlone end and the name of the agency is printed in white paint in full (if.Space permits) or e
abbreviated form.

21.11 Marking of conditioned couplings and connectors

All couplingé and connectors that contain imperfections that have<been conditioned and mee

ng or
se in

| the

requirementg for couplings and connectors in ISO 11960 are considéered prime and shall be identifigd as

described in P1.9.2.
21.12 Marking of conditionable couplings and connectors (still to be conditioned)

21.12.1 Reqtiirements

If a length of OCTG has a removable coupling with-imperfections that require conditioning by grinding, the

coupling shall carry its own identification, independent of the pipe.

21.12.2 Markings

All of the follpwing are required:

a) one yellpw paint band around-the coupling or connector;

b) yellow ppint outlining the-defect on the outside surface of the coupling or connector;

c) white pdint on anattached coupling that indicates the OCTG sequence number with a “C” after it an
type and depth,of the defect;

d the

d) white pdint.on a connector or unattached coupling that indicates a reject number and the type and

epth

of the defect.
21.13 Marking of non-conditionable couplings and connectors (rejects)

21.13.1 Requirements

If a length of OCTG has a coupling with defects, the coupling shall carry its own identification, independent of

the pipe.
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21.13.2 Markings

All of the following are required:

a) one red paint band around the coupling or connector;

b) red paint outlining the defect on the outside surface of the coupling or connector;

c) white paint on an installed coupling that indicates the OCTG sequence number with a “C” after it and the
type and depth of the defect;

Joid s 4 4 L ol N PR T T 1 + H + Lo re) +
d) e pPdalifit Ot a4 COTITICULON U uUTiatiaClieU COUPNTY tUidat TUitales a 1TCjeUL TIUTTTUCT ariu uic 1y De and depth

of the defect.
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Annex A
(normative)

Tables in Sl units

Table A.1 — Field inspections available

Product type®
Inspection? SMLS EW DP CPLG
Applicability °

FLEMId EQ EQ EQ N.A,
FLMPI All All All N.A.
FLVI All All All All
UTFL EQ EQ EQ N.A.
UuTtw N.A. All N.A. N.A.
SEA All All All N.A.
UCMPI N.A. N.A. N.A. All
TESTED All All N N.A.
FLD All All N.A. N.A.
ALTFLD All All N N.A.
HRC or HRB All All All All
VTI All All N.A. All
API TG® All All N.A. All
@  Key to ingpection abbreviations:

FLEMI Full-length EMI

FLMPI Full-length magnetic particle inspection{wet or dry MPI)

FLVI Full-length visual inspection

UTFL Full-length ultrasonic inspection

UTtw Ultrasonic inspection, weld lihe

SEA End area inspection (wet)or dry MPI)

UCMPI Magnetic particle inspéection of unattached couplings

TESTED Hydrostatically.préssure tested

FLD Full-length_drifted

ALTFLD Full-length,alternative drifted

HRC or HIRB  Hardness 'tested, Rockwell C or B

VTI Visual'thread inspection

API TG APRI thread gauging
b Key to prodict type:

SMLS Seamless casing or tubing (including attached couplings)

EW Electric welded casing or tubing (including attached couplings)

DP Plain-end drill pipe

CPLG Unattached couplings
¢ Key to inspection applicability:

All Inspection method can be applied throughout the diameter range.

EQ Inspection method can be applied throughout the diameter range, subject to equipment limitations.

N Inspection method not usually applicable for this product.

N.A. Not applicable.

d  For field inspections, typically includes wall thickness inspection and grade comparison.
€ Procedures for API/ISO thread gauging are provided in APl RP 5B1 and not in this International Standard.
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Table A.2 — Minimum lamp power for borescope
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Pipe inside diameter

Minimum lamp power

mm w
<254 10
<25/41t076,2 30
> 76,2 to 127 100
> 127 250

Table A.3 — Drift mandrel dimensions

Dimensions|in millimetres

Label 1 product Minimum length Drif-t c_:ylindri al '°°"“§"
minimum diameter
Casifg and liners:
9-5/8 152 d-3,18
D-5/8 to 13-3/8, inclusive 305 d—-3,97
13-3/8 308 d—4,6
Tubing:
= 2-7/8 1067 d—-2,88
2-7/8 1067 3,18
Casing used in tubing service:
= 8-5/8 1067 d—3,18
8-5/8 1067 d—- 3,97
Drill pipe:
roup 1, all sizes of external upset,
. 102 d—-46
xcept size Label 1: 3-1/2 Label 2:113.30

for t

e specified size and mass-per-metre. For casing, liners, tubing and plain-end drill pipe, “d” is equivalent to the odtside diameter

a ’tﬁnimum diameter does not apply, 1o extreme-line casing or pin upset of integral-joint tubing. “@” is the tabulated ihside diameter
minup two times the specified wall-thickness.
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Table A.4 — Drift information for casing

Dimensions in millimetres

Outside Wall Inside | Plain-end Extreme-line
Label diameter | thickness | diameter | and T&C Finished bored | Full-length | Alternative drift?
members drifting
1 2 D t d
1 2 3 4 5 6 7 8 9
4-1/2 | 9.50 114,30 5,21 103,88 100,71 — — —
4-1/2 | 10.50 114,30 5,69 102,92 99,75 — — —
4-1/2 | 11.40 114,30 6,35 101,60 98,43 — — 5=
4-1/2 | 13.50 114,30 7,37 99,56 96,39 — — —
4-1/2 | 15.10 114,30 8,56 97,18 94,01 — — 95,25
5 11.40 127,00 5,59 115,82 112,65 — — —
5 13.00 127,00 6,43 114,14 110,97 — —~ —
5 15.90 127,00 7,52 111,96 108,79 106,25 105,44 —
5 18.90 127,00 9,19 108,62 105,45 106,25 105,44 —
5 21.40 127,00 11,10 104,80 101,63 — — —
5 23.20 127,00 12,14 102,72 99,55 — — —
5 2410 127,00 12,70 101,60 98,43 — — —
5-1/2 | 14.90 139,70 6,20 127,3 124,13 — — —
5-1/2 | 15.0 139,70 6,99 125,72 122,55 119,91 118,19 —
5-1/2 | 17.Q0 139,70 7,72 124,26 121,09 119,02 118,19 —
5-1/2 | 20.90 139,70 9,17 121,36 118,19 119,02 118,19 —
5-1/2 | 23.90 139,70 10,54 118,62 115,45 116,71 115,44 —
5-1/2 | 26.80 139,70 12,70 114,3 111,13 — — —
5-1/2 | 29.10 139,70 14,27 114,16 107,99 — — —
5-1/2 | 32.60 139,70 15,88 107,94 104,77 — — —
5-1/2 | 35.30 139,70 17,45 104,80 101,63 — — —
5-1/2 | 38.90 139,70 19,05 101,60 98,43 — — —
5-1/2 | 40.50 139,70 20,62 98,46 95,29 — — —
5-1/2 | 43.10 139,70 22,23 95,24 92,07 — — —
6-5/8 | 20.90 168,28 7,32 153,64 150,47 — — —
6-5/8 | 24.90 168,28 8,94 150,40 147,23 146,46 145,54 —
6-5/8 | 28.40 168,28 10,59 147,10 143,93 145,19 143,92 —
6-5/8 | 32.00 168,28 12,07 144,14 140,97 142,24 140,97 —
7 17.00 177,80 5,87 166,06 162,89 — — —
7 20.00 177,80 6,91 163,98 160,81 — — —
7 23.00 177,80 8,05 161,70 158,53 156,36 156,24 —
7 23.00 177,80 8,05 161,70 158,75° — — —
7 26.00 177,80 9,19 159,42 156,25 156,36 156,24 —
7 29.00 177,80 10,36 157,08 153,91 155,14 153,90 —
7 32.00 177,80 11,51 154,78 151,61 152,83 151,61 —
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Table A.4 — Drift information for casing (continued)

ISO 15463:2003(E)

Dimensions in millimetres

Outside Wall Inside | Plain-end Extreme-line
Label diameter | thickness | diameter | and T&C Finished bored | Full-length | Alternative drift?
members drifting

1 2 D t d

1 2 3 4 5 6 7 8 9

7 32-:660——17786 +454 154778 +52.46- — = —

7 35.00 | 177,80 12,65 152,50 149,33 150,50 149,33 —

7 38.00 | 177,80 13,72 150,36 147,19 148,46 147,19 —

7 42.70 | 177,80 15,88 146,04 142,87 — e —

7 46.40 | 177,80 17,46 142,88 139,71 — — —

7 50.10 | 177,80 19,05 139,70 136,53 — — —

7 53.60 | 177,80 20,62 136,56 133,39 — — —

7 57.10 | 177,80 22,23 133,34 130,17 — — —
7-5B | 24.00 | 193,68 7,62 178,44 175,27 — — —
7-5B | 26.40 | 193,68 8,33 177,02 173,85 171,58 171,45 —
7-58 | 29.70 | 193,68 9,53 174,62 171,45 171,58 171,45 —
7-58 | 33.70 | 193,68 10,92 171,84 168,67 169,93 168,66 —
7-5/8 | 39.00 | 193,68 12,70 168,28 165,11 166,37 165,10 —
7-5B | 42.80 | 193,68 14,27 165,14 161,97 — — —
7-5B | 4530 | 193,68 15,11 163,46 160,29 — — —
7-5[8 | 47.10 | 193,68 15,88 161,92 158,75 — — —
7-5/8 | 51.20 | 193,68 17,45 158,78 155,61 — — —
7-58 | 53.30 | 193,68 19,05 155,58 152,41 — — —
7-3f | 46.10 | 196,85 15,11 166,63 165,10 ° — — —
7-34 | 46.10 | 196,85 15,11 166,63 163,46 — — —
8-5[8 | 24.00 | 219,08 6,71 205,66 202,49 — — —
8-5[ | 28.00 | ‘219,08 7,72 203,64 200,47 — — —
8-5B | 32.00. )" 219,08 8,94 201,20 200,03P — — —
8-58 | 32:00 | 219,08 8,94 201,20 198,03 195,83 195,58 —
8-5[8(4»36.00 | 219,08 10,16 198,76 195,59 195,83 195,58 —
8-5/8 | 40.00 | 219,08 11,43 196,22 193,68 ° — — —
8-5/8 | 40.00 | 219,08 11,43 196,22 193,05 194,26 193,04 —
8-5/8 | 44.00 | 219,08 12,70 193,68 190,51 191,77 190,50 —
8-5/8 | 49.00 | 219,08 14,15 190,78 187,61 188,87 187,60 —
9-5/8 | 32.30 | 244,48 7,92 228,64 224,67 — — —
9-5/8 | 36.00 | 244,48 8,94 226,60 222,63 — — —
9-5/8 | 40.00 | 244,48 10,03 224,42 220,45 219,71 218,41 —
9-5/8 | 40.00 | 244,48 10,03 224,42 222,25 — — —
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Table A.4 — Drift information for casing (continued)

Dimensions in millimetres

Outside Wall Inside | Plain-end Extreme-line
Label diameter | thickness | diameter |and T& C Finished bored | Full-length Alternative drift?
members drifting

1 2 D t d

1 2 3 4 5 6 7 8 9
9-5/8 | 43. 24448 105 222738 21841 219,71 21841 219708
9-5/8 47.IZ 244,48 11,99 220,50 216,53 218,59 216,54 219,08
9-5/8 | 53.%0 244,48 13,84 216,80 215,90° — — —
9-5/8 | 53.50 244,48 13,84 216,80 212,83 214,88 212,83 —
9-5/8 | 58.40 244,48 15,11 214,26 212,73P — — —
9-5/8 | 58.40 244,48 15,11 214,26 210,29 — = —
9-5/8 | 59.40 244,48 15,47 213,54 209,57 — — —
9-5/8 | 64.90 244,48 17,07 210,34 206,37 — — —
9-5/8 | 70.30 244,48 18,64 207,20 203,23 — — —
9-5/8 | 75.60 244,48 20,24 204.00 200,03 — — —
10-3/4 | 32.15 273,05 7,09 258,87 254,90 — — —
10-3/4 | 40.50 273,05 8,89 255,27 251,30 — — —
10-3/4 | 45.%0 273,05 10,16 252,73 250,83¢ — — —
10-3/4 | 45.%0 273,05 10,16 252,73 248,770 249,02 248,77 —
10-3/4 | 51.00 273,05 11,43 250,19 246,22 246,48 246,23 —
10-3/4 | 55.%0 273,05 12,57 247,91 243,94 244,20 243,94 —
10-3/4 | 55.50 273,05 12,57 247,91 244,480 — — —
10-3/4 | 60.70 273,05 13,84 245,37 241,40 241,66 241,40 —
10-3/4 | 65.70 273,05 15,11 242,83 238,86 — — 241,30
10-3/4 | 73.20 273,05 17007 238,91 234,94 — — —
10-3/4 | 79.20 273,05 18,64 235,77 231,80 — — —
10-3/4 | 85.30 273,05 20,24 232,57 228,60 — — —
11-3/4 | 42.00 29845 8,46 281,53 279,400 — — —
11-3/4 | 42.00 298,45 8,46 281,53 277,56 — — —
11-3/4 | 47.00 298,45 9,53 279,39 275,42 — — —
11-3/4 | 54.00 298,45 11,05 276,35 272,38 — — —
11-3/4 | 60.00 298,45 12,42 273,61 269,64 — — —
11-3/4 | 60.00 298,45 12,42 273,61 269,88° — — —
11-3/4 | 65.00 298,45 13,56 271,33 269,88° — — —
11-3/4 | 65.00 298,45 13,56 271,33 267,36 — — —
11-3/4 | 71.00 298,45 14,78 268,89 264,92 — — —
13-3/8 | 48.00 339,73 8,38 322,97 319,00 — — —
13-3/8 | 54.50 339,73 9,65 320,43 316,46 — — —
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Table A.4 — Drift information for casing (continued)

Dimensions in millimetres

Outside Wall Inside | Plain-end Extreme-line
Label diameter | thickness | diameter | and T& C Finished bored | Full-length Alternative drift
members drifting
1 2 D t d

1 2 3 4 5 6 7 8 9
13-3f8 T 6100 339,73 10,92 317,89 313,92 — — —
13-3%8 | 68.00 339,73 12,19 315,35 311,38 — — —
13-3%8 | 72.00 339,73 13,06 313,61 311,15° — — —
13-3y8 | 72.00 339,73 13,06 313,61 309,64 — AL —
16 65.00 406,40 9,53 387,34 382,58 — — —
16 75.00 406,40 11,13 384,14 379,38 — — —
16 84.00 406,40 12,57 381,26 376,50 — — —
16 109.00 | 406,40 16,66 373,08 368,32 — — —
18-5/8 | 87.50 473,08 11,05 450,98 446,22 — — —
20 94.00 508,00 11,13 485,74 480,98 — — —
20 106.50 | 508,00 12,70 482,60 477,84 — — —
20 133.00 | 508,00 16,13 475,74 470,98 — — —

@  The alternative drift is not a requirement of the ISO/API produdct specifications.

b Drift diameter for most common bit size. Drift diameter shall be marked on the pipe.

© 1SO 2003 - All rights reserved

79


https://standardsiso.com/api/?name=42b4bd2ee737f73b09cc02265a85a8eb

ISO 15463:2003(E)

Table A.5 — Drift information for tubing

Dimensions in millimetres

Label £:rt::ti:r thirll:‘lltlass d::rsnlgteer Drift diameter
1 2 T&C IJ
Drifting Drifting
NU EU IJ before after
upsetting upsetting
T&C T&C D t d
1 2 3 4 5 6 7 8 9 19
1.05 1.14 120 | — 26,67 2,87 20,93 18,55 — —
1.48 154 | — 26,67 3,91 18,85 16,47 — —
1.315 1.70 1.80 |1.72 33,40 3,38 26,64 24,26 24.26 24.26
2.19 224 | — 33,40 4,55 24,30 21,92 — —
1.660 — — |2.10 42,16 3,18 35,80 33,42 33.43 32.66
2.30 240 (233 42,16 3,56 35,04 32,66 32.66 32.66
3.03 3.07 | — 42,16 4,85 32,46 30,08 — —
1.900 — — |240 48,26 3,18 41,90 39,52 39.52 38.91
2.75 2,90 | 2.76 48,26 3,68 40,90 38,52 38.51 38.91
3.65 373 | — 48,26 5,08 38,10 35,72 — —
4.42 — — 48,26 6,35 35,56 33,18 — —
5.15 — — 48,26 7,62 33,02 30,64 — —
2-1/16 — — |3.25 52,40 3,96 44,48 42,10 42.09 42.9J9
4.50 — — 52,40 5,72 40,96 38,58 — —
2-3/8 4.00 — — 60,33 4,24 51,85 49,47 — —
4.60 470 | — 60,33 4,83 50,67 48,29 — —
5.80 595 | — 60,33 6,45 47,43 45,05 — —
6.60 — — 60,33 7,49 45,35 42,97 — —
7.35 7.45 (o~ 60,33 8,53 43,27 40,89 — —
2-7/8 6.40 6507 — 73,03 5,51 62,01 59,63 — —
7.80 7.90 | — 73,03 7,01 59,01 56,63 — —
8.60 8.70 | — 73,03 7,82 57,39 55,01 — —
9:35 945 | — 73,03 8,64 55,75 53,37 — —
TO.50 — — 73,03 9,96 53,17 50,73 — —
11.50 — — 73,03 11,18 50,67 48,29 — —
3-1/2 7.70 — — 88,90 5,49 77,92 74,75 — —
9.20 9.30 | — 88,90 6,45 76,00 72,83 — —
10.20 — — 88,90 7,34 74,22 71,05 — —
1270 1295 | — 88,90 9,53 69,84 66,67 — —
14.30 — — 88,90 10,92 67,06 63,89 — —
15.50 — — 88,90 12,09 64,72 61,55 — —
17.00 — — 88,90 13,46 61,98 58,81 — —

80
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Table A.5 — Drift information for tubing (continued)

ISO 15463:2003(E)

Dimensions in millimetres

Label (?i:;?;?:r thiz\ll(ilelass d:gzligt(:r Drift diameter
1 2 T&C IJ
Drifting Drifting
NU EU 1J before after
upsetting upsetting
T&&C TJ&C D z d
1 2 3 4 5 6 7 8 9 10
4 9.50 — — 101,60 5,74 90,12 86,95 — —
— 11.00 | — 101,60 6,65 88,30 85,13 — —
13.20 — — 101,60 8,38 84,84 81,67 — —
16.10 — — 101,60 10,54 80,52 77,35 — —
18.90 — — 101,60 12,70 76,20 73,03 — —
22.20 — — 101,60 15,49 70,62 67,45 — —
4-1/2 12.60 1275 | — 114,30 6,88 100,54 97,37 — —
15.20 — — 114,30 8,56 97,18 94,01 — —
17.00 — — 114,30 9,65 95,00 91,83 — —
18.90 — — 114,30 10,92 92,46 89,29 — —
21.50 — — 114,30 12,70 88,90 85,73 — —
23.70 — — 114,30 14,22 85,86 82,69 — —
26.10 — — 114,30 16,00 82,30 79,13 — —
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Table A.6 — Drift sizes for bare and coated tubing

Dimensions in millimetres

bl d::rsni:teer API drift (bare pipe) Plastic drift for coated pipe
(ﬁ:;f;f:r Length | Thin film drift size | Thick film drift size@
1 2 d D
1 2 3 4 5 6 7
1315 +76 56-64 54-96 +666-80 53.75 53.37
1315 172 — — — — —
1315 1.80 — — — — a)
1.660 2.10 35,81 32,67 1.066,80 32,16 31,78
1.660 2.30 35,05 32,67 1.066,80 32,16 31,78
1.660 2.33 _ _ — — —
1.660 2.40 — — — — —
1.900 2.40 41,91 38,51 1.066,80 38,00 37,62
1.900 2.75 40,89 38,51 1.066,80 36,00 37,62
1.900 276 — — — — —
1.900 2.90 _ _ — — —
2-1/16 3.25 44,46 42,08 1.066,80 41,58 41,2
238 4.00 51,84 49,46 1.066;80 48,95 48,56
2-3/8 4.60 50,67 4829 | 1.066,80 47,78 47,40
2:3/8 470 — — — — —
2:3/8 5.80 47,42 45,04 1.066,80 44,53 44,15
2-3/8 5.95 — - — — —
2.7/8 6.40 62,00 59,62 1.066,80 59,11 58,72
2.7/8 6.50 _ _ — — —
27/8 8.60 57,38 55,00 1.066,80 54,48 54,10
2:7/8 8.70 M — — — —
3112 7.70 77,93 74,76 1.066,80 74,24 73,86
3112 9.20 76,00 72,83 1.066,80 72,31 71,93
3112 9:30 _ _ — — —
3112 10.20 74,22 71,05 | 1066,80 70,54 70,15
3112 12.70 69,85 66,68 1.066,80 66,17 65,79
3-1/2 12.95 — — — — —
4 9.50 90,12 86,95 | 1066,80 86,44 86,06
4 11.00 88,29 85,12 1.066,80 84,61 84,23
4112 12.60 100,53 97,36 1.066,80 71,45 96,47
4112 12.75 — — — — —

8  Tolerance for plastic drifts shall be _8’25 mm.
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Table A.7 — Drift sizes for bare and coated casing

ISO 15463:2003(E)

Dimensions in millimetres

bl d::;:g:: r API drift (bare pipe) Plastic drift for coated pipe
outside | Length | Thin film drift ® Thick film drift
1 2 d D
1 2 3 4 5 6 7
4-112 956 193;89 166,72 15246 +66;26 99,82
4-1/2 10.50 102,92 99,75 152,40 99,24 98,86
4-1/2 11.60 101,60 98,43 152,40 97,92 97,54
4-1/2 13.50 99,57 96,40 152,40 95,89 95,50
4-1/2 15.10 97,18 94,01 152,40 93,50 93,12
G 11.50 115,82 112,65 152,40 112,14 111,76
G 13.00 114,15 110,98 152,40 110746 110,08
§ 15.00 111,96 108,79 152,40 108,28 107,90
§ 18.00 108,61 105,44 152,40 104,93 104,55
G 21.40 104,80 101,63 152,40 101,12 100,74
G 2410 101,60 98,43 152,40 97,92 97,54
5-1/2 14.00 127,30 124,13 162,40 123,62 123,24
5-1/2 15.50 125,73 122,56 152,40 122,05 121,67
5-1/2 17.00 124,26 121,09 152,40 120,57 120,19
5-1/2 20.00 121,36 118,19 152,40 117,68 117,30
5-1/2 23.00 118,62 115,45 152,40 114,94 114,55
@ Hrom API Bulletin 5C2.
b Tolerance for plastic drifts shall be _8’25 mm.
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Table A.8 — Drift information for Group 1 external upset drill pipe

Dimensions in millimetres

Label cﬁ:’t:;?; Inside diameter Drift diameter

1 2 D d

1 2 3 4 5
2-3/8 6.65 60,33 46,10 41,34
2-7/8 10.40 73,03 54,64 49,88
3-1/2 9.50 88,90 76,00 71,24
3-1/2 15.50 88,90 66,09 61,33

4 11.85 101,60 88,29 83,53

4 14.00 101,60 84,84 80,08
4-1/2 13.75 114,30 100,53 95,77
4-1/2 16.60 114,30 97,18 92,42
4-1/2 20.00 114,30 92,46 87,70

Table A.9 — Tubing pin L; andbox PTL

Dimensions in millimetreg

NU EU 1J
La:’e' Pin Box Pin Box Pin Box
Le PTL Le PTL L PTL
1 3 4 5 6 7 8
1,040 7,62 25,05 7,62 26,04 — —
1315 7,62 26,04 8,89 29,21 5,72 26,04
1,640 8,89 29,21 12,07 32,39 8,89 29,21
1.940 12,07 32,39 13,67 33,99 12,07 32,39
2-1/}6 N _ _ _ 13,67 33,99
2-3J8 18,42 38,74 23,83 46,05 — —
2.7/8 29,54 49,86 28,58 50,80 — —
3-12 QR‘RQ RR")1 QA,QQ ’-_\7‘1§ —_ R
4 34,93 57,15 38,10 60,33 — —
4-1/2 39,70 61,93 41,28 63,50 _ _
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Table A.10 — Casing pin L; and coupling PTL

Dimensions in millimetres

bl outside | s1C LC BC
Pin Box Pin Box Pin Box
1 2 D L PTL Le PTL L PTL
1 2 3 4 5 6 7 8 9
4-1/2 9.50 114,30 22,23 63,50 — — — —
4-1/2 Others 114,30 38,10 63,50 47,63 73,03 31,84 94,93
5 11.50 127,00 34,93 66,68 — — K —
5 Others 127,00 41,28 66,68 57,15 82,55 35,01 98,09
5-1/2 All 139,70 44,45 69,85 60,33 85,73 36,60 99,70
6-5/8 All 168,28 50,80 76,20 69,85 95,25 41,36 104,46
7 17.00 177,80 31,75 76,20 — — — —
7 Others 177,80 50,80 76,20 73,03 98,43 46,13 109,22
7-5/8 All 193,68 53,98 79,38 76;20 101,6 50,89 113,98
8-5/8 24.00 219,08 47,63 82,55 — — — —
8-5/8 Others 219,08 57,15 82,55 85,73 111,13 54,06 117,16
9-5/8 All 244,48 57,15 82,55 92,08 117,48 54,06 117,16
10-3/4 32.75 273,05 41,28 85,73 — — — —
10-3/4 Others 273,05 60,33 85,73 — — 54,06 117,16
11-3/4 All 298,45 60,33 85,73 — — 54,06 117,16
13-3/8 All 339,73 60,33 85,73 — — 54,06 117,16
16 All 406,40 73,03 98,43 — — 69,20 117,16
18-5/8 87.50 473,08 73,03 98,43 — — 69,20 117,16
20 All 508,00 73,03 98,43 104,78 130,18 69,20 117,16
Table A.11 — Recommended capacitor discharge minimum current
Length of pulse duration
ms
Nurhber-ef-puises <46 40
Current
A
One pulse 240 times specified pipe nominal mass 110 times specified pipe nominal mass
Two pulses 180 times specified pipe nominal mass not applicable
Three pulses 145 times specified pipe nominal mass not applicable
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Table A.12 — End area inspection (SEA) coverage

Surface

Distance (measured from end of the pipe)

Outside (all sizes)

457 mm

Inside (non-upset products)

2,5 times the outside diameter (OD) or 457 mm, whichever is less

Inside (upset products)

Length of upset including runout interval

Table A.13 — Recommended capacitor discharge minimum current fo llar magneti of
unattached couplings (based on the coupling equivalent nominal mass)
Size Number of pulses
Labell1 ! 2 | 3
Current
mm A

1.05 26,67 784 588 473
1.31% 33,40 1086 814 656
1.66 42,16 1206 904 728
1.90 48,26 1447 1085 874
2-3/4 60,33 2125 1593 1284
2-7/4 73,03 3 037 2278 1835
3-1/2 88,90 4708 3531 2 845

4 101,6 5332 3999 3221
4-1/3 114,3 6-407 4 805 3871

5 127,0 5196 3897 3139
5-1/4 139,7 5644 4233 3410
6-5/4 174,6 8 961 6721 5414

7 177,8 8 450 6 338 5105
7-5/4 193,7 11642 8732 7 034
8-5/¢ 219,1 14 889 11167 8 995
9-5/4 2445 16 786 12 590 10 142
10-3/¢ 2731 17 634 13 225 10 654
11-3/p 298,5 19 218 14 413 11 611
13-3/8 3307 21792 16 344 13 166

16 406,4 27 924 20 943 16 871
18-5/8 473,1 41 910 31433 25 321

20 508,0 35 065 26 299 21185
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Table A.14 — Recommended longitudinal magnetomotive force (ampere-turns)
for unattached couplings

Coil inside diameter @
Coupling outside mm
diameter
Label 1 152,4 215,9 254 330,2 406,4 609,6
Magnetomotive force
mm ampere-turns
1 2 3 4 5 6 7 8
1.p50t04 At 50640 7990 9400 127220 5040 22 560
4-1/2 127,00 6 225 8819 10 375 13 488 16,600 24 900
5 141,30 6 289 8909 10 481 13 625 16770 25154
5-1/2 153,67 8 967 10 550 13714 16 879 25319
6-5/8 187,71 9116 10725 13 942 17 159 25739
7 194,46 9154 10 769 14.000 17 230 25 845
7-5/8 215,90 10 853 14 109 17 365 26 047
8-5/8 244,48 10 953 14 239 17 525 26 288
9-5/8 269,88 14 367 17 683 26 524
0-3/4 298,45 14 449 17 784 26 676
1-3/4 323,85 17 895 26 842
3-3/8 365,13 18 042 27 064
16 431,80 27 148
8-5/8 508,00 27 396
20 533,40 27 463
a f the coil size used is not listed, either use'the value for the next bigger coil size or calculate the correct ampere-tfirn requirement
using|the equations in 13.11 e).
Table A.15 — Permissible depth of imperfections
Dimensions in millimetres
Label Group 1, 2 (L-80 and C-95) and Group 3 (.I-.;_r;sl;paiécé?gua::
Coupling for pipe sizes Pits and .
1 rougg:;:tstom sha?:-[l))gzta;rl:\sga::ges Al
1 2 3 4
Tubing:
Smaller than 3-1/2 0,76 0,64 0,76
3-1/2 and larger 1,14 0,76 0,89
Casing:
Smaller than 6-5/8 0,89 0,76 0,76
6-5/8 to 7-5/8, incl. 1,14 1,02 0,89
Larger than 7-5/8 1,52 1,02 0,89
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Table A.16 — Linear imperfections on the outside surface of couplings (all groups except
grades J-55 and K-55 impact tested above 0 °C and H-40)

Dimensions in millimetres

Label 2 Outside Permissible depth °
diameter
NU EU EU © BC°® BC LC STC
1 D
1 2 3 4 5 6 7 8 9
1.050 26,6+ 6:23 6,28
1.315 33,40 0,28 0,33 — — — — =
1.660 42,16 0,30 0,30 — — — — —
1.900 48,26 0,25 0,33 — — — — —
2-3/8 60,33 0,38 0,38 0,28 — — — —
2-7/8 73,03 0,48 0,46 0,33 — — — —
3-1/2 88,90 0,58 0,58 0,38 — — — —+
4 101,60 0,58 0,58 — — — — —+
4-1/2 114,30 0,56 0,64 — 0,33 0,41 0,43 0,43
5 127,00 — — — 0,33 0,46 0,51 0,48
5-1/2 139,70 — — — 0,33 0,46 0,51 0,48
6-5/8 168,28 — — — 0,36 0,58 0,66 0,41
7 177,80 — — — 0,36 0,53 0,58 0,96
7-5/8 193,68 — — — 0,43 0,69 0,74 0,49
8-5/8 219,08 — — — 0,46 0,76 0,81 0,19
9-5/8 244,48 — — — 0,46 0,76 0,84 0,19
10-3/4 273,05 — — — 0,46 0,76 — 0,19
11-3/4 298,45 — — — — 0,76 — 0,19
13-3/8 339,73 — — — — 0,76 — 0,19
16 406,40 — — — — 0,84 — 0,81
18-5/8 473,08 — — — — 1,09 — 1,04
20 508,00 — — — — 0,84 0,86 0.41
@ The size df the couplingis the same as the corresponding pipe size.
b 5% of thd criticalthickness defined in ISO 11960:2001, Table C.8 or E.8.
¢ Special clgarance only.
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Table A.17 — Casing coupling outside diameters and tolerances

Dimensions in millimetres

Label @ ?ﬁ:'::gir Round thread Buttress thread outside diameter
Outside diameter, 7/ Regular, W Special clearance, 7
1 D Minimum [ Specified | Maximum Minimum®? Specified | Maximum Minimum® Specified | Maximum
1 2 3 4 5 6 7 8 9 10 11
4-1/2 114,30 125,73 127,00 128,27 125,73 127,00 128,27 123,42 123,83 124,61
42700 139,88 14436 14272 439-88 444-306 4272 13642 436-5 137,31
5-12 139,70 152,12 153,67 155,22 152,12 152,67 155,22 148,82 149,2 150,01
6-58 168,28 185,83 187,71 189,59 185,83 187,71 189,59 177,39 177,8( 178,59
7 177,80 192,51 194,46 196,42 192,51 194,46 196,42 186,92 187,3 188,11
7-5/8 193,68 213,74 215,90 218,06 213,74 215,90 218,06 20597 206,38 207,16
8-§/8 219,08 242,04 244,48 246,91 242,04 244,48 246,91 231,37 231,7 232,56
9-5/8 244,48 267,18 269,88 272,57 267,18 269,88 272,57 256,77 257,18 257,96
10-3/4 273,05 295,45 298,45 301,45 295,45 298,45 301,45 285,34 285,7% 286,54
11-3/4 298,45 320,68 323,85 327,03 320,68 323,85 327,03 — — —
13-3/8 339,73 361,95 365,13 368,30 361,95 365113 368,30 — — —
16 406,40 428,63 431,80 434,98 428,63 431,80 434,98 — — —
18-5/8 473,08 504,83 508,00 511,18 504,83 508,00 511,18 — — —
2 508,00 530,23 533,40 536,58 530,23 533,40 536,58 — — —
NOTH Dimensions taken from ISO 11960:2001, Table C.35/p E.35 and Table C.36 or E.36.
@  The size of the coupling is the same as the correspanding pipe size.
b Moes not apply to Q-125 casing sizes 6 and larger/-For Q-125 casing sizes 6 and larger, use (7 — 1,6) mm for the mjnimum.

Table A.18 —Tubing coupling outside diameters and tolerances

Dimensiorps in millimetres

Labbl @ ;)il::;iedt:r NU-outside diameter EU outside diameter
Regular, Regular and special bevel , W Special clearance, 7
1 D Minimum [ Specified | Maximum | Minimum | Specified | Maximum | Minimum | Specifi¢gd [ Maximum
1 2 3 4 5 6 7 8 9 10 11
1.050 26,67 33,02 33,35 33,68 41,73 42,16 42,60 — — —
1.3[15 33,40 41,73 42,16 42,60 47,78 48,26 48,74 — — —
1.660 42,16 51,64 52,17 52,71 55,32 55,88 56,44 — — —
1.900 48,26 55,32 55,88 56,44 62,87 63,50 64,14 — — —
2-3/8 60,33 72,29 73,03 73,76 77,01 77,80 78,59 73,53 73,91 74,30
2-7/8 73,03 88,01 88,90 89,79 92,23 93,17 94,11 87,50 87,88 88,27
3-1/2 88,90 106,86 107,95 109,04 113,16 114,30 115,44 105,79 106,17 106,55
4 101,60 119,43 120,65 121,87 125,73 127,00 128,27 — — —
4-1/2 114,30 130,76 132,08 133,40 139,88 141,30 142,72 — — —
NOTE Dimensions taken from ISO 11960:2001, Table C.37 or E.37 and Table C.38 or E.38.
@  The size of the coupling is the same as the corresponding pipe size.
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