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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
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Introduction

Users of this International Standard should be aware that further or differing requirements can be needed for
individual applications. This International Standard is not intended to inhibit a vendor from offering, or the
purchaser from accepting, alternative equipment or engineering solutions for the individual application. This
can be particularly applicable where there is innovative or developing technology. Where an alternative is

offe|
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ed, tThe vendor should 1aentity any variations mrom tnis international Standard and proviae deta

Is.

International Standard shall become effective on the date printed on the cover but may be used

ntarily from the date of distribution.

International Standard includes provisions of various natures. These are identified by the us
al forms:

SHALL is used to indicate that a provision is MANDATORY;
SHOULD is used to indicate that a provision is not mandatory, but RECOMMENDED as good
MAY is used to indicate that a provision is OPTIONAL,;

CAN is used to indicate a POSSIBILITY.

e of certain

practice;
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INTERNATIONAL STANDARD ISO 10407-2:2008(E)
Petroleum and natural gas industries — Rotary drilling
equipment —

Part 2:

Inspection and classification of used drill stem elements

1 |Scope

Thig part of ISO 10407 specifies the required inspection for each level of inspection (Tables B.1 thfough B.15)
and| procedures for the inspection and testing of used drill stem elements:.For the purpose of|this part of
ISO[ 10407, drill stem elements include drill pipe body, tool joints, rotary-shouldered connections| drill collar,
HWPP and the ends of drill stem elements that make up with them. This part of ISO 10407 has begn prepared
to apldress the practices and technology commonly used in inspection.

Thel practices established within this part of ISO 10407 are intended as inspection and/or testing gliidance and
are|not intended to be interpreted to prohibit the agency or owner from using personal [judgement,
supplementing the inspection with other techniques, extending existing techniques or re-inspedting certain
lengths.

Thig part of ISO 10407 specifies the qualification:otlinspection personnel, a description of inspectipn methods
and| apparatus calibration and standardization_procedures for various inspection methods. The ejaluation of
impgrfections and the marking of inspected drill-stem elements is included.

Thig part of ISO 10407 provides the original equipment manufacturers' requirements regarding the minimum
infofmation needed for the inspection oftheir specialized tools in Annex A.

2 [Normative references

Thel| following referenced documents are indispensable for the application of this document| For dated
references, only they-edition cited applies. For undated references, the latest edition of the|referenced
docpment (including'any amendments) applies.

ISO[ 10424-1 Petroleum and natural gas industries — Rotary drilling equipment — Part 1: Rotafy drill stem
elements

ISOLM49644)_Potroloum-and-ratural-gas-industries— Steel-drill-pipe

API RP 7A1, Testing of Thread Compound for Rotary Shouldered Connections

4) To be published. (Revision of ISO 11961:1996, Petroleum and natural gas industries — Steel pipes for use as drill
pipe — Specification)

© 1SO 2008 — All rights reserved
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3 Terms and definitions

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

3.1
agency

entity contracted to inspect used drill stem elements using the methods and criteria specified

3.2
A-scan

ultrasonic instrument display where distance is represented on the horizontal axis and signal strength on the

vertical axis

3.3

bending-strength ratio

BSR
ratio of the
thread

3.4

section modulus of the box thread at its last engaged thread to the pin threadiat-its last enga

bevel diameter

outer diamsg

3.5
bit sub
sub, usually

3.6
bottleneck
sub with tw

3.7
box end
end of pipe

3.8
box thread
internal (fern

3.9
class 2

ter of the contact face of the rotary shouldered connection

with two box connections, that is used to connect the bit\to the drill stem

sub

b distinct outside diameters

with internal threads

hale) threads of a rotary shouldered connection

second in the hierarchy aflused drill pipe service classifications for used drill pipe that does not meet preni

class requir

3.10
class 3

ements

third in the

ged

um

hierarchy of used drill pipe service classifications for used drill pipe that does not meet cla

5S 2

requirements

3.1
calibration
adjustment

of instruments to a known basic reference often traceable to the national standards body

NOTE Calibration typically is documented in a log book and by a tag applied to the instrument.

3.12
check

go/no-go determination that dimension is within tolerances

© 1SO 2008 — All rights reserved
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3.13
corrosion
alteration and degradation of material by its environment

3.14
critical area
area from the base of the tapered shoulder of the tool joint to a plane located 660 mm (26.0 in) away, or the

end

of the slip marks, whichever distance is greater

See Figure 4.

NOTE When applied to the work-string tubing area, it is from the end of the pipe to a plane located-5Q
away, or the end of the slip marks, whichever distance is greater.

31
cut

incigion without removal of metal caused by a sharp object

3.1
de
locq

3.17
drif

31
dril
thic

3.1¢

dril
drill

See

3.2(
dril
sea

See
3.21
dril

all n

3.22

| change in surface contour caused by mechanical impact, but not accempanied by loss of met

cyIi]dricaI gauge used to check the minimum inside diameter

collar
-walled pipe or tube designed to provide stiffness\and concentration of mass at or near the bit

pipe

pipe body with weld-on tool joints
Figure 1.

-pipe body

mless steel pipe with upset ends
Figure 1.

stem
nembers between the swivel or top drive and the bit; includes drill string

D

dril

string

several sections or joints of drill pipe with the tool joints that are joined together

3.23
failure
improper performance of a device or equipment that prevents completion of its design function

3.24

fatigue
process of progressive localized permanent structural change occurring in a material subjected to conditions
that produce fluctuating stresses and strains at some point or points and that can culminate in cracks or
complete fracture after a sufficient number of fluctuations

© 1SO 2008 — All rights reserved
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3.25

fatigue failure

failure that originates as a result of repeated or fluctuating stresses having maximum values less than the
tensile strength of the material

3.26
fatigue crack
crack resulting from fatigue

3.27

filtered FWAC
full-wave cyrrent rectified by passing it through a capacitor or other electrical device to remove the fluctuatjons
associated with alternating current

3.28
fish neck
region with p reduced diameter at or near the upper end of a drill string member which fishing.tools can grab

3.29
full-depth thread
thread for Which the thread root lies on the minor cone of an external thread or lies on the major cone of an
internal thrgad

3.30
gall
surface damage on threads and seals caused by localized friction

3.31
gouge
elongated drooves or cavities caused by mechanical removal of metal

3.32
grind, nour
area wherg metal was removed with an abrasive wheel in the process of evaluation or repair ol an
imperfection

3.33
hard-banding
hard-facinJ;
sacrificial of wear-resistant matefial applied to component’s surface to prevent wear of the component

3.34
heat checking
formation of surface cracks formed by the rapid heating and cooling of the component

3.35
heavy-weight'drill pipe

HWDP

pipe with thick wall used in the transition zone to minimize fatigue and as bit weight in directional wells

3.36

inspection

process of measuring, examining, testing, gauging or otherwise comparing the product with the applicable
requirements

3.37

jar

mechanical or hydraulic device used in the drill stem to deliver an impact load to another component of the
drill stem, especially when that component is stuck

4 © 1SO 2008 — All rights reserved
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3.38
kelly
square- or hexagonal-shaped steel pipe connecting the swivel to the drill pipe

NOTE The kelly moves through the rotary table and transmits torque to the drill stem.

3.39

label

dimensionless designation for the pipe body size, pipe body mass per unit length or the size and style of a
rotary shouldered connection

3.4
last engaged thread
last|thread on the pin engaged with the box or the box engaged with the pin

Seg Figure 2.

3.41
leac
distance parallel to the thread axis from a point on a thread turn and the pearest corresponding point on the
next turn, i.e. the axial displacement of a point following the helix one turn‘around the thread axis

3.42
lowpr kelly valve
kelly cock

essentially full-opening valve installed immediately below the kelly, with outside diameter equal to the tool joint
outgide diameter

NOTE The valve can be closed to remove the kelly.under pressure and can be stripped in the hole [for snubbing
opefations.

3.43
make-up shoulder
sealing shoulder on a rotary shouldered ¢onnection

3.44
measure
detgrmining of dimensional valué and recording of it on a worksheet

3.45
mill slot
flat machined area on the outside diameter of a tool joint where grade, weight code and optional sgrial number
infofmation is stamped

3.4

owner
company or person who specifies the type of inspection or testing to be conducted and who has the authority
to orgerit periorimeda

3.47

pi tape

flexible steel tape that, when wrapped around the circumference of a cylinder, indicates the average outside
diameter

3.48

pin base
non-threaded area at the large end of the pin connection adjacent to the shoulder

© 1SO 2008 — All rights reserved 5
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3.49
pin end

end of the pipe with external threads

3.50
pipe body

seamless steel pipe excluding upset and upset-affected areas

See Figure

3.51

1.

pit
depression

3.52

pitch

axial distan
NOTE |

3.53
premium c

highest in the hierarchy of used drill pipe service classifications, better than €lass 2 and class 3

3.54

quality programme

established

3.55

rotary shouldered connection

connection

3.56

seamless pipe

wrought ste

3.57

slip area
that part of
times in the|

See Figure
NOTE A

and extends
rig design an

resulting from corrosion or removal of foreign material rolled into the surface during manufactu

e between successive threads

h a single start thread, pitch is equivalent to lead.

ass

documented system for ensuring quality

used on drill stem elements that have coarse;tapered threads and sealing shoulders

el tubular product made without a weld seam

he pipe body where there is visible evidence of the trip slips having been repeatedly set nume
same area

4.
t the uppér end, it is typically located approximately 560 mm (22 in) from the box-tool joint elevator shou

from that point approximately 660 mm (26 in) toward the pin end. It can be located elsewhere dependin
d pesitioning of handling equipment. It does not include occasional setting of slips in other areas as a res

ous

Ider,
g on
ilt of

fishing opera

tions, drill stem tests and similar applications.

3.58
stabilizer

member of the drill stem assembly used to centralize or control the direction of the bottom-hole assembly

3.59
straight su
sub with no

3.60

b
outside diameter change

standardization

adjustment

of instruments prior to use to an arbitrary reference value

© 1SO 2008 — All rights reserved
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3.61

sub

short, threaded piece of pipe used to connect parts for the drilling assembly for various reasons, such as
crossing over to a different connection, or to save wear and tear on more expensive elements

3.62
thread form
thread profile in an axial plane for a length of one pitch

3.63
tolerance
ama@unt of variation permitted

3.6
upger kelly cock
valMe immediately above the kelly that can be closed to confine pressure inside the drill stem

3.6
upset
forged end of a drill pipe tube used to increase wall thickness

3.6
us
conjpany or person who employs the equipment

3.67%
weight code
unique numerical code for each outside diameter of drill‘pipe, normally stamped on the pin base and in the mill
slot| which provides wall thickness and pipe body mass per unit length information

1
2 3 4
S

A
Y

A
Y
A
Y
A
Y

A
 J

1)

A
Y

R

Key

1 drill pipe 4 tool joint pin
2 tool joint box 5  pipe body

3 drill pipe body 6 weld

Figure 1 — Drill-pipe nomenclature

© 1SO 2008 — All rights reserved 7
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07

Key
last engaged thread — pin  J AN

last engaged thread — box
bevel dipmeter, D
seal 2

B ODN -~

Figure 2 — Last engaged threads

4 Symbols and abbreviated terms

4.1 Sympols

Acs cross-sectional area

D outside diameter

D¢y digmeter of counterbore

Dg beyel diameter

Der digmeter of float bore recess

D digmeter of pin base

Dy 1orq digmeter of low-torque counterbore
Dgrg digmeter of stress-relief groove

Dy outside diameter of tooljoint

dy ingide diameter of tool joint

lg elgvator groove depth

g slip groqve depth

Lgc length. of box connection

Lpy length of baffle recess

Lgt length from shoulder to non-pressure flank on last full-depth thread box
L minimum-length full-crested threads
Leyi length from last scratch to beginning of the tapered section of boreback
Leg length of elevator groove

L, length of fish neck

Lpc length of pin thread

Loy length of pin base

8 © 1SO 2008 — All rights reserved
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length of counterbore

length float-bore recess

length of stress-relief groove

length of slip groove

length of tapered section of boreback

length from shoulder to last thread scratch in boreback cylinder

counterbore diameter

ISO 10407-2:2008(E)

1 + ~H
CIC VAluUl UIUUVU radivo
slip groove radius
shoulder width

average wall thickness

4.2| Abbreviated terms

AC
dB
BHA
BSR
DC
EBW
EM
EUE
FF
FLUT
FSH
FWAC
HWAC
HWPP

LT
LWD
MT
MWB

alternating current

decibels

bottom-hole assembly
bending-strength ratio

direct current

effective beam width
electromagnetic inspection
external upset ends

full face

full-length ultrasonic transverse
full screen height

full-wave rectified altefnating current
half-wave alternating Current
heavy-weight drill pipe

inside diameter

low torgue

logging while drilling

magnetic-particle inspection

NDT
NI
OBM
oD
OEM
PD
PT
SIN

meastring-white-dritting
non-destructive testing

ampere turns

oil-based mud

outside diameter

original equipment manufacturer
pulse density

liquid penetrant inspection

signal-to-noise ratio
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SOBM synthetic oil-based mud
SRG stress-relief groove
SWBM synthetic water-based mud

TJ tool joint

TPR taper

UDP used drill pipe

uT ultrasonic inspection

WBM water-basedmud

pW microwatts

5 Conformance
5.1 Basip for inspection
5.1.1 General

This part off ISO 10407 contains practices for use in the inspection, evaluation-and classification of used
stem elemgnts. Guidelines to assist the user in determining the appropriatejlevel of inspection are providg
Annex E.

The inspections for each level of inspection are shown in Annex B; these practices can be placed in one o
following leyels.

a) Inspeclions shown under the standard inspection that\ are specified as mandatory for classificg
constitlite the minimum inspection requirements for classification of the drill stem element.

b) Inspeclions that are specified as mandatory fon classification when moderate service inspectio
specifigd constitute minimum inspection requirements for classification of the drill stem element accor
to modgrate service inspection requirements;

c) Inspeclions that are specified as mandatory for classification when critical service inspection is spec
constitlite minimum inspection requirements for classification of the drill stem element according to cri
servicg inspection requirements.

d) Inspeclions that are not specified-as mandatory may be specified based on drilling conditions.
5.1.2 Redquired inspection‘tables in Annex B

The tables |n Annex B list the required inspections for each of the above levels inspection. The following
list of drill sfem elements covered in the tables in Annex B.

— Table B.1 identifies the inspections available and specifies which inspections are required for each |
of inspgctien for used drill pipe bodies, as well as the additional services available.

drill
din

the

tion

n is
ding

fied
tical

is a

evel

— Table B.2 identifies the inspections available and specifies which inspections are required for each level

of inspection for used tool joints, as well as the additional services available.

— Table B.3 identifies the inspections available and specifies which inspections are required for each level
of inspection for connections used on bottom-hole assemblies, as well as the additional services available.

— Tables B.4 through B.14 identify the inspections available and specify which inspections are required for
each level of inspection for bottom-hole-assembly drill stem elements other than connection inspections,

as well as the additional services available.

— Table B.15 identifies the inspections available and specifies which inspections are required for each |
of inspection for used tubing work strings.

evel
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5.2 Repeatability of results

Non-destructive inspection and measurement processes inherently produce some variability of results.
Some of the factors attributable to this variability are as follows:

a) permissible options in the selection of practices for use in the inspection of specific attributes;

b) permissible options in the selection of reference standards;

c) variations in the mechanical and electronic designs used by each equipment manyfacturer of
non-destructive inspection systems;

d) [lack of exact repeatability within the performance capability of a single non-destructive inspegtion system
set-up.

5.3| Ordering information

In specifying the application of this part of ISO 10407 to an order for the inspéction of used drill stgm elements,
the pwner of the equipment should specify the following order informationfefieach size and type off element:

a) |inspection(s) being applied;
b) |reference standard, if applicable;
c) |acceptance criteria;

d) |instructions for marking.

6 |Quality assurance

6.1| General

The| agency performing field inspection shall implement and maintain a quality programme. The agency’s
quality-management programme-shall be documented and shall include written procedures for allfinspections
performed, as well as all precedures, control features and documentation.

Thel agency's quality programme shall address calibration of equipment. The frequency, range, a¢curacy and
prog¢edure for calibration, control features and documentation shall be included.

Thelagency's-quality programme shall include records that verify inspection-system capability for detecting the
reqlired referénce indicators. The verification of inspection-system capability shall be addressed in
accprdance-with 6.2 through 6.6.

6.2 —Standardizationmand operating procedures

The standardization procedures vary with the different types of equipment. As a minimum, the written
procedure should include the minimum reference indicator response and allowed limit for signal-to-noise ratio.
The written operating procedures should provide the required steps, control settings and parameter limits,
such as the use of special electronic circuits, use of a special detector array and range of velocities being
used. Procedures shall be in place to ensure that all equipment and materials employed for testing and
examination are used within the temperature and humidity limits established by the manufacturer.
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6.3 Equipment description

The equipment used to conduct the inspection should be described in sufficient detail to demonstrate that it
meets the requirements.

6.4 Personnel qualification

The agency's quality programme shall include provisions for the education, training and qualification of
personnel performing inspections in accordance with this part of ISO 10407.

6.5 Dynamic test data demonstrating the system capabilities for detecting the reference

indicatorsg

There are mhany methods of verifying system capability, such as the two described in a) and b) below.

a)

b)

6.6 Reports

Reports shall include all system settings, signal archival media, traceability of calibration, standardization

Inspec

inspection performance. By establishing inspection-system set-up parameters-and response amplitud

the ap
amplity

Inspec
standa
proced
quadra

set-up proc

7

71

Quali

General

Clause 7 s
personnel p

blicable reference flaws, data points are established to determine the distribution of respd
des. These data, then, become the basis for establishing the capability of the inspection syster

ion-system capability can also be demonstrated for each inspection order by use of a referd
'd with the required reference indicators. After the system.is ‘standardized according to the wr

nts.

pdures and a drawing of the test standard.

fication of inspection personnel

pts forth the minimum requirements for qualification and certification (where applicable
erforming field jnspection of used drill stem elements.

7.2 Writ

Agencies pgrforming inspection of used drill stem elements in accordance with this part of ISO 10407 5
have a written-procedure for education, training, experience and qualification of personnel.

en procedure

The written procedure shall establish the following:

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

b)

c)

12

personnel qualification requirements;

require

d documentation verifying all qualifications.

ion-system capability can be established by using statistical techniques for assessment of

e of
nse

=)

nce
tten

res, the test standard is inspected at a number of ¢positions to establish the reliability in all

and

of

hall
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7.3 Qualification responsibility and requirements

The qualification requirements and qualification of inspection personnel shall be the responsibility of the
agency.

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) |vision examination;

d) |knowledge of this part of ISO 10407 and the related sections of the applicable industry‘standards.

7.4| Training programmes

All gualified personnel shall have completed a documented training programme” designed for that level of
qualification. Training may be given by the agency or an outside agent.

Thel programme shall include the following:
a) |principles of each applicable inspection method;

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

c) |relevant sections of the applicable industry standards.

7.5| Examinations
Examinations may be given by the agency-or by an outside agent.
All ihspection personnel shall have successfully completed the following examinations:

a) |written examinations addressing the general and specific principles of the applicable inspectjon method,
the inspection procedures.and the applicable ISO, API, or ASTM standards;

b) |hands-on or operating examination that shall include apparatus assembly, standardization| inspection
techniques, operating procedures, interpretation of results for appropriate levels and related report
preparation;

c) |annual vision examination to verify ability, with natural or corrected vision, to read J-2 letters pn a Jaeger
number. 2 test chart at a distance of 305 mm to 381 mm (12 in to 15in); equivalent tests guch as the
ability to perceive a Titmus number 8 target, a Snellen fraction 20/25 (0,8), or vision examinations with
opfical apparatus administered by a qualified medical practitioner are also acceptable.

7.6 Experience

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

7.7 Re-qualification
Re-qualification requirements shall be defined in the written procedure.

Re-qualification is required at least every five years for all personnel.
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Re-qualification of personnel is required if an individual has not performed defined functions within the
previous twelve months or if an individual changes employers.

As a minimum requirement for re-qualification, all personnel shall

a) achieve an acceptable grade on a written examination addressing the current applicable inspection
procedures and the applicable industry standards, and

b) provide evidence of continuing satisfactory technical performance.

7.8 Documentation

Record retgntion and documentation shall be required for all qualification programmes.
The minimym requirement is the retention of the following documents:
a) recordg of all qualified personnel showing training-programme completion and experience;

b) examirjations results, which shall be maintained by the agency and made available for review ypon
request;

c) recordg for each qualified individual, which shall be retained for asminimum of one year after|the
revocation date of the qualification.

All qualificalions and related documents shall be approved by authorized agency personnel.

7.9 NDT|personnel certification

A programme for certification of NDT personnel shall be developed by the agency. ISO 11484 may be usefl as
a guideline.

NOTE For the purposes of this recommendation, ASNT SNT-TC-1A is equivalent to ISO 11484.

The adminigtration of the NDT personnel-certification programme shall be the responsibility of the agency.

8 General inspection procedures

8.1 General

Clause 8 cpvers the general procedures applicable to all inspection methods contained in this paft of
ISO 10407.

8.2 Ownrrloperator work site requirements for quality inspection

The owner/operator shall provide a site, or deliver the items for inspection to a site, where they can be
inspected on racks or tables with a height suitable for inspection. The pipe, collars and other tubular products
shall be stored in a single layer with sufficient space that they can be rolled one complete revolution during the
inspection process. Failure to meet these requirements does not allow inspection quality consistent with the
intent of this part of ISO 10407.

Thread protectors shall be provided.

8.3 Documents at job site

Agency-controlled inspection documents related to the job and relevant reference documents shall be
available at the job site. Additional documentation of inspector certifications shall be available.
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8.41

Eac

ISO 10407

Pre-inspection procedures
Equipment availability

h inspection shall start with the correct equipment available and in good working condition.

8.4.2 Description comparison

-2:2008(E)

Prior to equipment set-up, the agency shall assure that the drill stem element(s) for inspection is/are the drill
stem element(s) the owner has ordered inspected by comparing the information on the job order with the drill

sten

N alementmarkinas i e lahels siza 1D weaiaht code—arade - manufacturer faaturas - and conn
-eiee Rt RaHRgS—-8—1ab8+s—SHEe 1 —Weight &8—-gaae—ahRtiacttrer—+eattt s, 3

tion.

8.4.

All'j
nun|
pro

Afte
seri

3 Numbering or recording

hspection should be traceable to the specific item by uniquely numbering or recarding perm
bers for each length inspected. For drill pipe, this number is die-stamped on\the 35° (or|
ided) shoulder of the pin-end tool joint.

r some period of use, many drill strings are made up of replacement or added lengths. For that
Bl numbering for the most recent inspection should be added to the taper’shoulder along with {

fronp previous inspections. Each series of numbers shall be accompanied by a means to

insp
add
insp
only

ection classification and which was the most recently applied¢(see Figure 3). This is typic3
ng punch marks to denote classification and numbers denoting the month and year in

after completion of all required inspections.

So
or

e drill-string elements, including drill pipe, receive acjpermanent serial number affixed by the m
y the owner. By agreement between the owngr ‘and inspection agency, the permanent i

system (where available and legible) may be used>in place of the regular serial numbering procq

agr
numn

Car
nun
min

8.4.
The)

coni
crag

ement with the owner, any element found without an available or legible serial number shal
ber.

b should be exercised to avoid placinhg new serial numbers over the same area occupied
bers. Serial numbers shall be applied to areas where wear and other damage to the
mized and in a low-stress section of the element.

#  Cause downgrade

inspection of each’drill-string element shall require that all procedures necessary for that
pleted before the“element is given a classification. There can be instances where conditio
ks, holes, aryunrepairable conditions, are detected before the required procedures are

Termination of the inspection at the point where the rejectable condition is detected should be

disdg

8.5

ussion and)agreement between the element owner and the inspection agency.

Drill-pipe and tool-joint classification markings

anent serial
18° where

reason, the
he numbers
identify the
lly done by

which the

ection is performed and the agency mark. Inspection punch'marks and classification bands shall be added

anufacturer
Hentification
ss. Also by
be given a

by previous
numbers is

category be
s, such as
completed.
a matter of

8.5.1

Permanent mark or marks

A permanent mark or marks signifying the classification of the pipe shall be stamped as follows:

a)

b)

on the 35° or 18° sloping shoulder of the pin-end tool joint (see Figure 3);

in some other low-stress section of the tool joint where the marking can normally ca
operations;

Cold steel stamping should be avoided on the outer surface of the tube body.

rry through

One centre punch denotes “premium”, two denote “class 2”, three denote “class 3” and four denote scrap.
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8.5.2 Paint band marking

Paint-band
a) Iftheto
b)

joint.

marking signifying the drill-pipe and tool-joint condition shall be applied as follows.

ol joint is in the same class or better, markings are required only on the tube.

c) Tool joints requiring repair to the threads and seal shall be marked according to Figure 3.

If the tool joint is in a class lower than the tube tool-joint classification, markings are required in the tool

8.6 Post

8.6.1

Each lengt
requiremen

rinspection procedures

Clagsification

h of pipe, tool joint, and bottom-hole assembly component shall be classified according to
s in Clause 10.

8.6.2 Cleaning

Remove all

8.6.3 Col

magnetic particles, liquid-penetrant developer and cleaning material from the connections.

nt lengths

Count the lgngths in each of the classification categories. Verify the*totals after the initial count.

8.6.4 Thread protection

After inspe
compound

threaded ar
can be nec
with solven

CAUTION -

Store and dispose of containers and,unused compound in accordance with appropriate regulations.

8.6.5 Job
Before leay|

a) Piperg

Or unse

b) Debris

ttion, ensure that the threads are clean and.dry. Coat the threads with a rotary shoulder th
manufactured in accordance with API RR.7A1 or as specified by the owner/operator. Coat thq
ea, including shoulders and thread roots, for the full thread circumference. In very cold climatg
bssary to warm the thread compound.in order to apply it. Thread compounds shall not be thin
. Reinstall clean thread protectors‘if. available. Tighten thread protectors wrench-tight.

— The material safety datasheets for thread compounds should be read and obser

-site checklist
ng the job site; the agency shall ensure that the following items have been accomplished.

cking: Thie agency shall ensure that each row of pipe has been properly secured and that no Iq
cured.pipe is left free to roll or fall from the racks. Pipe should not be left on the ground.

removal: The job site shall be left neatly arranged and clean of all job-related debris.

the

ead
full
s, it
ned

yed.

ose

c)

Solvent disposal: Cleaning solvents used at the job site shall be disposed of properly.

DANGER — Solvents, other cleaning agents, scale and other generated waste can contain hazardous
materials. When applicable, material safety data sheets should be read and the precautions observed
when handling products of this type. Storage, transport, use and disposal of generated waste
materials and containers should be considered. Observe appropriate regulations relative to disposal
of used solvents and generated waste materials.

16
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8.6.6 Inspection markings
8.6.6.1  General
In 8.6.6 the practice for the uniform inspection marking of used drill stem elements is set forth.

8.6.6.2  Authority

The classification of each inspected length shall be performed only by a qualified inspector. However, any
crew member may be directed to apply the appropriate descriptions, stencils and paint bands.

8.6.6.3  Drill pipe

8.6.6.3.1 Sequence number

length of inspected drill pipe shall have a unique number stamped on thé, 35° sloping pin tool-joint
shoplder. The sequence number shall be preceded by the month and year of ‘inspection, the dassification
stapp and name or mark of the company doing the inspection (see Figure-3, item 3). Stamps [shall be no
larger than 10 mm (3/8 in). The sequence number stamp is not required-if serial numbers afe used for
tracgability, but all the other information stamps shall be applied. The classification stamp shall be gpplied only
after all required inspections have been completed and shall reflect,the)lowest classification for the tube and
tool[joints.

8.6.6.3.2 Paint bands

length shall receive pipe-body classification® paint-band markings based on the requjrements of
Tabje B.18 for used drill pipe or Table B.19 for used work-string tubing. Paint bands shalll be placed
appfoximately 0,5 m (18 in) from the 35° sleping pin shoulder. Paint bands shall be approximdtely 51 mm

owngraded pipe shall have a 25 mm (1 in) band around the tube in the defective area and the defective
area shall be boxed in. The colour of the band shall reflect the downgrade classification of the |[defect. The
reagon for rejection shall be written next to the band with a paint marker or other indelible marker.

8.6.6.3.2.2 Downgraded tool joints

Each tool joint that-does not meet the minimum outside diameter, inside diameter or shoulder width
reqlirements in Table C.6 (Table D.6) shall receive a paint band in the centre of the tool joint. Thig paint band
indicates that the-tool joint does not have torsional strength that is at least 80 % of the required pipe-body
torsjonal strength.

8.6.6.3.2.3 Tool-joint condition

All damaged tool-joint connections that require shop repair shall have a 25 mm (1 in) red band painted on the
outside diameter of the connection adjacent to the sealing shoulder (see Figure 3). The reason for rejection
shall be written on the part next to the red paint band with a paint marker or other means durable enough to
endure through repair operations. These markings shall be removed after repair.

All field-repairable connections not repaired at the time of inspection repair shall have a 25 mm (1 in) green
band painted on the outside diameter of the connection adjacent to the sealing shoulder (see Figure 3). The
reason for rejection shall be written on the part next to the green paint band with a permanent marker. These
markings shall be removed after repair.
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8.6.6.3.2.4 Optional paint marking

A paint marking containing additional information may be placed on the tube body adjacent to the
classification band(s). Optional paint markings may be used to identify the agency, the work order number, the
inspection level, any optional inspections performed and the date (month and year) of the inspection. Lettering
shall be at least 25 mm (1 in) high.

Paint stencil markings for landing strings shall include the minimum remaining wall used as the basis for
acceptance.

Key
1  tool-joint condition bands

2  classifigation paint bands for drill pipe and tool joints

3 stencil/gtamp for permanent marking for classification of drill-pipe body as follows:

Tool-joint and drill-pipe Number and colour Tool-joint condition Colour of bands
cIasFification of bands
Prenlium class Two white Scrap or shop repair Red
(lass 2 One yellow Field repairable Green
(lass 3 One orange — —
Scrap One red — —

Figure 3 — Drill-pipe and tool-joint colour code identification

8.6.6.4  Drill collars and other-bottom-hole assembly drill stem elements

8.6.6.4.1 | White paint markings

As near as| possible/te'the pin shoulder, paint markings shall identify the agency, the work-order number,
inspection and levelany optional inspections performed and the date (month and year) of the inspection.

8.6.6.4.2 Paint bands

8.6.6.4.2.1 BHA component body

Each acceptable BHA component shall receive a white classification paint band. Paint bands shall be placed
approximately 152 mm (6 in) from the pin shoulder.

Each cracked or scrap part shall have a red paint band painted around the defective area. The reason for
rejection shall be written on the part next to the red paint band with a permanent marker.
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8.6.6.4.2.2 Connection condition

All damaged connections that require shop repair shall have a 25 mm (1 in) red band painted on the outside
diameter of the connection adjacent to the sealing shoulder. The reason for rejection shall be written on the
part next to the red paint band with a permanent marker. These markings shall be removed after repair.

All field-repairable connections not repaired at the time of inspection repair shall have a 25 mm (1 in) green
band painted on the outside diameter of the connection adjacent to the sealing shoulder. The reason for
rejection shall be written on the part next to the green paint band with a permanent marker. These markings
shall be removed after repair.

8.6.f Documentation — On-site inspection summaries
On-gite inspection summaries for BHA elements shall include

— |description of the part inspected,
— | serial number of the part inspected,
— |type of inspection performed,

— |results of inspection,

— |date of inspection, and

— |description of all conditions causing rejection of a part.

9 |General non-destructive inspection method requirements

9.1| General

Clayise 9 provides descriptions of, and capability requirements for, inspection tools required for ipspection of
usefl drill pipe and bottom-hole assembly‘equipment.

9.2| Equipment

9.2.1 General

These requirements-shall be applicable to equipment used for visual and dimensional inspection pf used drill
ste elements.

9.2.2 Precision callipers (micrometer, vernier or dial)

The
sha
initials of the person who performed the check.

instrument shall be callbrated in accordance W|th the agencys quallty programme The calibfjation check
k _the due dhte and the

9.2.3 Non-adjustable length- and diameter-measuring devices

Length- and diameter-measuring devices consist of steel rules, steel length or diameter measuring tapes and
other non-adjustable measuring devices.

Accuracy verification shall be defined in the agency's quality programme.
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9.24 Dep

th gauges

The instrument shall be calibrated in accordance with the agency's quality programme. The calibration check
shall be recorded on the calliper and in a log with the date of the calibration check, the due date and the
initials of the person who performed the check.

9.3

9.3.1

IHlumination

External surface illumination

9.3.1.1

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

9.3.1.2
The diffuse
lllumination

The check
the check.

9.3.1.3
The diffuse

Proper illun

effectively at the surfaces being inspected. Illlumination, shall be checked during the job whenever ligh

fixtures cha
Light meter,

The calibra
due date arj

9.3.2

9.3.2.1

The reflecti
shall be flat|

9.3.22 A

Night illumination with portable equipment

Internal surface illumination

Mirrors for illumination

irect daylight

ight and enclosed-facility illumination
J-light level at the surfaces being inspected shall be a minimum of 538 Ix (50.ft-=candles).
in enclosed, fixed-location facilities shall be in accordance with the agency's quality programn

shall be recorded in a log with the date, the reading and the initials.of\the person who perfor
[his record should be available on site.

J-light level at the surfaces being inspected shall be a minimum of 538 Ix (50 ft-candles).
nination shall be verified at the beginning of the job to assure that portable lighting is dire
nge positions or intensity relative to the surfaces being inspected.

5 used to verify illumination shall be calibrated in accordance with the agency's quality progran

ion check shall be recorded on thexmeter and in a log with the date of the calibration check
d the initials of the person who performed the check.

hg surface shall-be‘a non-tinted mirror that provides a non-distorted image. The reflecting suri
and clean.

ortable lights

A portable

distance may-be-usedforilluminationofinsidosufaces——— 0000 |

9.3.2.3

light*producing an intensity greater than 1 076 Ix (100 ft-candles) at the maximum insped

me.
med

cted
ting

me.
the

face

tion

Other light sources

A light source having documented, demonstrated capability may be used for illumination of inside surfaces.

The lens of

9.3.24

the light source shall be kept clean.

Optical inspection equipment

The resolution of the borescope, video or other optical internal inspection device shall be checked at the start
of a job and whenever all or part of the equipment is assembled during a job. The date on a coin [not to

20
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exceed 1,0 mm (0.040 in) in height] or, as an alternative, Jaeger J-4 letters placed within 102 mm (4.0 in) of
the objective lens, shall be readable through the assembled optical inspection device.

9.4 Magnetic-particle-inspection equipment

9.4.1 Magnetizing current power supplies

Magnetizing current power supplies shall have an ampere meter. Ammeters (reading magnetizing current)
shall be calibrated in accordance with the agency's quality programme. The calibration shall be recorded on

the instrument and in a log and shall specify the date of the calibration, due date and the initials of the person
performimgthecatibration:

9.4 Coils

A Igngitudinal magnetic field is induced by placing a coil around the product and Applying a qurrent. The
nunpber of turns of the coil shall be clearly marked on the coil.

Coils shall be checked to verify the integrity of the internal wire turns in accordance with the agency's quality
programme. Typically, this is done by comparing the resistance or magnetic flux values to those initially
estgblished when the coil was new.

The| verification check shall be recorded in a log with the date of the calibration check, the due date and the
initials of the person who performed the check.

9.4.3 Internal conductor

A circumferential magnetic field is induced by inserting\an insulated conductor inside the product,| completing
the [circuit to the power supply and energizing the Circuit with the appropriate current as given ip Table C.2
(Table D.2). An audible or visible annunciator may be used in addition to the ampere meter|to indicate
inadequate current.

The| conductor shall be insulated from the (product surface to prevent electrical contact or arcing.

9.4.4 Yokes

Yokles are hand-held magnetizing devices used to detect imperfections in any orientation on the same surface
to which the yoke is applied.”"Yokes have either fixed or articulated legs and may be energized by either
altefnating or direct curfent. For some applications, adjustable legs are preferred for inspectiop of curved
surfaces because the-legs can be adjusted to maintain contact on the inspection surface, regardless of
confour.

AC-energized-yakes shall be capable of lifting 4,5 kg (10.0 Ibs) at the maximum pole spacing that ¢an be used
for inspection.

DC4energized yokes shall be capable of lifting 18 kg (40 Ibs) at the maximum pole spacing that qan be used
for inspeetion:

Yokes normally are tested for lifting power using a steel bar or plate of the appropriate mass or a calibrated
magnetic-mass lift-test bar. Frequency and procedures for the conduction lift test shall be in accordance with
the agency's quality programme. The calibration check shall be recorded on the yoke and in a log with the
date of the calibration check, the due date and the initials of the person who performed the check.

9.4.5 Ground-fault interrupter circuits

When using coils or yokes with active wet magnetic-particle inspection, the power circuit should include a
ground-fault interrupter.
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9.4.6 Magnetic particle field indicators

Acceptable field indicators (e.g. slotted shims, strips, pie field indicators) should be able to hold magnetic
particles in a field of approximately 5 Gs. Magnetic-particle field indicators are limited to indicating the
presence of an external magnetic field, that is, with the flux lines in air rather than in the material.

9.4.7 Magnetometers and gauss meters

9.4.71 General

Magnetomse ete o-idicate—theretative—streng e—externs jeld.
Both types |of instrument are limited to measuring the external magnetic fields but work well to demens{rate
similar magnetic-field strength. If the magnetic field indicates the same on two pipe ends when the field
strength indicator is placed at the same position on both, it can be concluded that the magnetic_fields in both
pipe are abput the same.

9.4.7.2 Gauss meters
Gauss metgrs that are used to verify relative magnetic field strength shall be calibrated in accordance witH the
agency's qyality programme. The calibration check shall be recorded on the meter-and in a log with the gate
of the calibrfation check, the due date and the initials of the person who performed the check.

9.4.7.3 agnetometers
Magnetom
calibration
the due dat

ters shall be tested for accuracy in accordance withJthe agency's quality programme. [The
heck shall be recorded on the magnetometer and inca log with the date of the calibration chgck,
and the initials of the person who performed the check.

9.4.8.1

rticles are used to indicate imperfections that cause magnetic-flux leakage. Particles may be
r dry or in suspension (wet).

Magnetic p
applied eith

9.4.8.2 ry magnetic particles
Dry magnetic particles shall contrast with the product surface and shall not be reused. The mixture shall
consist of particles of different'sizes with at least 75 % mass fraction being finer than 150 pm and a minimum
of 15 % mass fraction finer'45 ym. The particle mixture shall not contain contaminates such as moisture, |dirt,
sand, etc. As a supplementary practice, there may be a particle manufacturer's batch or lot check of particles
for high permeability‘and low retentivity.

i

9.48.3 et fluorescent magnetic particles

Fluorescent magnetic particles are suspended in a solution. The solution shall be low-viscosity (5 cSt or less),
non-fluorescent, with a flash point above 93 °C (200 °F) and able to wet the surface completely. Particles shall
glow when exposed to ultraviolet light. Wet fluorescent particles shall be applied by low-velocity flow to
prevent washing away weakly held indications. Recirculating systems, spray containers or other means shall
be used to obtain proper application.

The solution shall be mixed according to the manufacturer's instructions and agitated either continuously or
periodically. Concentration shall be between 0,1 % volume fraction and 0,4 % volume fraction. Settling test
time is 1 h for oil-based carriers and 30 min for water-based. Settling tests shall be done in a vibration-free,
non-magnetic environment. A manufacturer's lot test may be used in lieu of the settling test for particles
provided in aerosol containers.
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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.

9.4.8.4 Black magnetic particle and white background

White background coating shall be supplied by the wet black-particle manufacturer or designated as
compatible with the particles by the particle manufacturer. Total coating thickness from all forms of coatings at
the time of inspection shall not exceed 0,05 mm (0.002 in). Black particles are suspended in a solution. The
solution shall be of low viscosity (5 ¢St or less), with a flash point above 93 °C (200 °F) and able to wet the
surface completely. Particles shall be applied by low-velocity flow to prevent washing away weakly held

indi
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9.5.

~ations. Recirculating systems, spray containers or other means shall be used to obtain proper

pplication.

B.5  Ultraviolet light

pviolet light is employed to illuminate the accumulation of fluorescent-dyed magnetic p
ropriately filtered mercury arc lamp or other source should provide ultraviolet light: It shall be
iding wavelengths at or near 365 nm and a minimum intensity of 1 000 uW/gm2 at the inspec|
br working conditions. Intensity should be measured with the ultraviolet light sensor on thg
ace and directed toward the ultraviolet light source. The ambient visible Jight intensity durin
inspection, measured at the inspection surface, shall not exceed 21,5 1X(2 ft-candles).

brs used to verify ultraviolet or visible illumination shall be calibrated in accordance with th
lity programme. The calibration check shall be recorded on the*meter and in a log with the
pration check, the due date, and the initials of the person who/performed the check.

Ultrasonic

1 Thickness gauges

1.1 Gauge linearity

linearity of the gauge's readout shall-be calibrated in accordance with the agency's quality
calibration shall be recorded on the instrument and in a log and shall specify the date of the
date and the initials of the person-performing the calibration.

1.2  Sensitivity check

e ultrasonic gauge‘is) used to evaluate the remaining wall above an internal surface impe
sonic-gauge-transducer combination shall be able to detect a 0,79 mm (0.031 in) flat-botton]
t 9,7 mm (0.38\n) from the front surface of a parallel surface test block. The remaining wa
surement aecuracy shall be + 0,25 mm (+ 0.010 in). Verification of this capability may be
ncy's periodic calibration. If this check is performed at the time of calibration, it shall be

Ultrasonic flaw-detector units

brticles. An
capable of
tion surface
inspection
g ultraviolet

e agency's
date of the

brogramme.
calibration,

fection, the
ned hole at
Il thickness
part of the
oted in the

[ration records.

Instrument controls of the flaw-detector units shall be calibrated in accordance with the agency's quality
programme.

If a recorder display is used, the linearity of its scale shall also be calibrated in accordance with the agency's
quality programme.

Instrument readouts for determining rotational speed and linear or inspection-mechanism speed if used to
monitor coverage shall also be calibrated in accordance with the agency's quality programme.

The calibration shall be recorded on the A-scan display instrument or recorder and in a log and shall specify
the date of calibration, the due date and the initials of the person performing the calibration.
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9.6 Electromagnetic inspection units

9.6.1

Ammeters

Ammeters (reading magnetizing current) shall be calibrated in accordance with the agency's quality
programme. The calibration shall be recorded on the ammeter. A log shall be maintained to record the
calibration of the ammeter, coil and reference standards, and shall specify the date of the calibration, due date

and the initi

als of the person performing the calibration.

9.6.2 Coils

Coils shall
programme
established

The verificg
initials of th

9.6.3 Rotational and linear speed instruments

Instrument
monitor cov

9.6.4 EMI

The respon
be similar (
2 years the

10 Drill stem element inspection and classification

10.1 Pipe

10.1.1 Desgription

A full-length
be conduct
visually det
and wireling

10.1.2 Pre

. Typically, this is done by comparing resistance or magnetic flux values to those)-ini
when the coil was new.

tion check shall be recorded in a log with the date of the calibration check, the(due date and
e person who performed the check.

readouts for determining rotational speed and linear or inspectionsmechanism speed if use
erage shall also be calibrated in accordance with the agency's quality programme.

reference standards

5e of each reference indicator for reference standardsiwith more than one reference indicator 4
hverage indication + 10 %) and shall be verified at the time of manufacture and at least once e
eafter.

body — Full-length visual inspection

visual inspection of-the’entire outside surface from upset to upset (see Figure 1, pipe body) 5
bd to detect gouges,-Cuts, pits, dents, crushing, necking, string shot, grinds, bent pipe and g
bctable imperfections. Internal surfaces shall be examined from each end to detect pits, eros
cuts. An evaluation of the condition of the internal coating, if present, shall also be made.

baration

Areas insp

10.1.3 Equ

Icted shall be clean and free from all dirt, thread dope, grease, rust, loose paint, lint and o

types of foret

be checked to verify the integrity of the internal wire turns in accordance with the agency's.qufality

]iaally

the

d to

hall
very

hall
ther
ion,

ther

ipment

A non-permanent marker, such as chalk, may be used to identify areas requiring evaluation or that can cause
indications on the electromagnetic inspection. An illumination source meeting the requirements of 9.3 is

required.

10.1.4 lllumination

External illu

24

mination shall meet the requirements of 9.3.
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10.1.5 Inspection procedure

Each pipe shall be visually inspected for imperfections on the entire outside surface. This inspection may be
done as a separate inspection or in conjunction with OD gauging (see 10.2). Rolling each length and viewing
the entire surface is required. Inspect for visually detectable imperfections.

While illuminating the inside surface, visually examine the internal surface from each end, noting any visually
detectable imperfections and the condition of the internal coating.

10.1.6 Evaluation procedures

All Jexternal imperfections shall be marked with non-permanent markings to allow easy and quick

whe

Imp
bas

The]
the

NOT
incly

Pipg that is bent or bowed more than 76 mm (3.0 in) over the entire length or 12,7 mm (0.5 in

1,5
afte)

Pip¢ shall not be inspected with drill-pipe rubbers installed.

10.

10.2

The

n it is detected by the electronic inspection.

prfections detected that can affect the classification shall be marked and evaluated|accordir]
bd on the type of imperfection.

condition of the internal coating shall be reported as an estimate of the percent missing or ng
bipe. The condition of the internal coating is not used to classify the pipe.

E The condition of the internal coating does not affect the operating limits of the drill pipe and, thg
ded in the classification criteria. Conditions are reported to the owner for information purposes.

m (5,0 ft) from either end shall not be inspected. All lengths.that have been straightened shall b
[ straightening.

P Drill body — Outside diameter gauging

.1 Description

full length of each length shall be-checked from upset to upset with an OD gauge to ident

correlation

g to 10.13,

t bonded to

refore, is not

in the first
e inspected

fy diameter

redyictions. The pipe shall be rolled as the OD gauge is dragged or stabbed along the surface. For each

inte

visipn system or other techniques is acceptable as long as the minimum requirements in 10.2 are 1

10.2

The)
gau
Tab)
thar
is re
bar,

val of 1,5 m (5.0 ft) of pipe(inspected, the pipe shall be rolled a full 360°. Measurement of OL

.2 Equipment

typical OD gauge is a go/no-go tool that is used to locate reductions of the pipe outside diame
he detection~anvils are set 0,79 mm (0.031 in) smaller than the specified pipe outside dig

by laser, a
net.

ter. The OD
meter [see
ction is less

es C.4 orC.5 (Tables D.4 or D.5)]. If the gauge does not fit over the pipe, the diameter redu
0,79:mm (0.031 in). This tool provides a quick method of scanning the pipe to locate areas w
duced by 0,79 mm (0.031 in) or more. A calliper is required to measure the length of the sta

|

ere the OD
dardization

10.2.3 Surface conditions

The outside diameter of the drill-pipe body shall be cleaned to remove scale, mud, etc. Cleaning is done only
as required to properly perform the OD gauging.
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10.2.4 Standardization

10.2.41 General

Using callipers, verify that the standardization bar length is 0,79 mm + 0,13 mm (0.031 in = 0.005 in) less than
the pipe specified outside diameter [see Tables C.4 or C.5 (Tables D.4 or D.5)]. Using the standardization bar,
check and adjust the anvils if necessary. The anvils shall be parallel and the standardization bar fit snugly at
both ends of the anvil. Ensure that all screws are tight. Adjust the wire indicator, if provided, by placing the
standardization bar over the plunger and setting the indicator to the appropriate setting.

10.2.4.2 FRrequencyof-standardization

General standardization of inspection equipment shall be performed at the beginning of each job.

Periodic stgndardization checks shall be performed as follows:

a) at the heginning of each inspection shift and after each break;

b) atleas{once per hour of continuous operation or every 25 lengths inspected, whichever occurs first;

c) wheneyer there is a change in operator (inspector);

d) when the OD gauge is subjected to abnormal mechanical shock;

e) prior to|breaks during a job;

f)  prior to|resuming operation after repair or adjustments;

g) prior tolequipment shutdown at the end of the job.

10.2.4.3 Unacceptable checks

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

10.2.5 Inspection procedures

Each length of pipe body shall be OD-gauged along the full length (upset to upset). The pipe shall be rollgd at
least 180° every 0,8 m (2.5 ft) of\gauging. Ensure that all anvils of the OD gauge stay tight during the] job
(see 10.2.2).

When the gauge goes over-the outside diameter of the pipe, the anvil opposite the plunger shall be held firmly
against the|pipe surfaceprior to reading the indicator. The pipe shall be rotated a full 180° to search for the
maximum reading, Search along the pipe axis on either side of the initial location to find the maximum outside
diameter refuction.

Mark the atea-or spot of maximum outside diameter reduction by placing an “X” next to each parallel anvil.

Determine whether the reduction is due to wear or to mechanical deformation (stress-induced).

10.2.6 Wear

If the outside diameter reduction is due to wear, the evaluation for classification shall be based on the
remaining wall thickness as specified in 10.13.5.

10.2.7 Stress-induced diameter reductions or increases

If the outside diameter reduction is stress-induced (crushing, necking, dents or mashes), it shall be evaluated
in accordance with the procedures for stress-induced diameter reduction in 10.13.6.
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If an outside diameter increase is detected (string shot), it shall be evaluated in accordance with procedures
for stress-induced diameter increases in 10.13.7.

10.3 Pipe body — Ultrasonic wall-thickness gauging

10.3.1 Description

These procedures are used to perform manual ultrasonic wall-thickness measurements to determine the
minimum wall in the centre of the pipe or at the point where the OD gauge or other instruments indicate a wall
reduction. On drill pipe, this test is normally performed at one location but may be performed at additional
locgtioms:

10.3.2 Equipment

10.3.2.1 Ultrasonic thickness gauge

Thel ultrasonic thickness gauge is used to measure the wall thickness from the‘\outside surface.|The gauge
typigally consists of an ultrasonic transducer, a connecting cable and a battery-powered instrument package
withl a digital, scope or meter readout. The transducer shall be a dual element and the diameter shall not
exceed 9,53 mm (0.375 in). It shall be capable of reading the thickness.ofva parallel-surface test plock within
+ 0,025 mm (+0.001in) of the actual thickness. If used to measure remaining wall above |an internal
impgrfection, it shall meet the sensitivity requirements of 9.5.1.2.

10.3.2.2 Couplant

A cpuplant shall be used to wet the surface of the pip€’and provide transmission of ultrasounpd from the
transducers into the pipe being tested. It shall be free of contaminants that can interfere with the gensitivity of
the |inspection or the interpretation of the readout:; Rust inhibitors, water softeners, glycerine, antifreeze or
wetling agents may be added to the couplant.provided they are not detrimental to the pipe spurface. The
couplant shall be of sufficient viscosity to pfovide an air-free interface without the necessity of applying
excessive pressure on the transducer.

10.3.3 Surface conditions
Surfaces in the area of transduCer placement shall be clean and free of loose scale, dirt, grease ¢r any other

material that can interfere with a proper zero on the pipe surface, the sensitivity of the inspegtion or the
intefpretation of the readogt:

10.3.4 Calibration

Ultrasonic thickfiess gauges shall be calibrated as required in 9.5.1.

10.3.5 Standardization

10.3:5-+—Generat

If the readout does not remain stable when the transducer is being held securely on the test block, the gauge
is malfunctioning. It shall be repaired or replaced prior to standardization or inspection.

All standards used for standardization shall have velocity and attenuation properties similar to the material
being inspected. Prior to use, to minimize error due to temperature differences, the standard(s) shall be
exposed to the same ambient temperature as the material for 30 min or more. Placement of the standard on
the pipe surface and maximizing its contact area can shorten the exposure time to 10 min.

The parting line between the transmitting and receiving transducer shall be perpendicular to the standard or
pipe axis. When the parting line of a dual-element transducer is applied at an angle less than perpendicular
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with the longitudinal axis, the resulting ultrasonic readings can be greater than the actual pipe thickness. The
smaller the pipe diameter, the larger the error.

Reference standards shall have the same outside surface curvature as the specified outside diameter of the
material being measured, except that a flat standard can be used on pipe with specified diameters larger than
88,93 mm (3 1/2 in).

All gauges shall be standardized according to the gauge manufacturer's instructions on a standard thickness
that is at least 1,27 mm (0.050 in) thinner than the minimum wall thickness for class 2 and on a second
standard thickness that is at least 1,27 mm (0.050 in) thicker than the specified wall thickness of the material
being inspected. The thickness of the standard shall have been verified by micrometer measurement. The

gauge acc
thickness

specified o

known thickness curved piece, such as the EMI reference standard.

A concave
is standardi
concave trg
gauge is st
inspected. |
flat. The trg

.

When standlardizing on reference standards not having the same specified outside surface curvature as

racy shall be within £ 0,025 mm (£ 0.001 in) of the standard's thickness on both of the reqy
eps.

Itside diameter of the material being measured, the ultrasonic zero shall also e’ verified ¢

ransducer face causes pipe wall to appear thinner than the actual value when'the ultrasonic g4
zed on a thickness standard with a greater radius of curvature than thesmaterial being inspecte]
nsducer face causes the pipe wall to appear thicker than the actual-value when the ultras
andardized on a thickness standard with a smaller radius of curvature than the material b
Because of wear, grinding and other diameter variations, it is impagrtant to have the transducer
nsducer shall be checked for wear prior to the start of inspection by comparing accuracy

ired

the
n a

uge
d. A
onic
Ping
face
n a

curved refefence standard and a flat reference standard with the same velocity. If there is no transducer wear,

the reading$ are accurate on both standards. Transducers with a wornyface shall be replaced.

10.3.5.2 Hrequency of standardization

Periodic stgndardization checks shall be performed as follews:

a) atthe heginning of each inspection shift;

b) atleas|every 25 areas measured or inspécied in a continuous operation;

c) after amy power interruption or change'in power supply (battery to charger);

d) wheneyer there is a change of-operator (inspector);

e) prior to|equipment shutdewnduring a job;

f)  prior tq resuming operation after repair or change to a system component that can affect the sydtem
perfornmhance;

g) wheneyer thertransducer, cable or type of couplant is changed;

h) prior tolurringthe-gauge-off-atthe-end-efthejob;

i) whenever a reading is encountered which is within 0,25 mm (0.010 in) of the minimum permissible

remaining wall thickness prior to downgrade.

10.3.5.3 Unacceptable checks

The gauge reading during a standardization check shall be readjusted when there is a variance of more than
0,05 mm (0.002 in) from the original standardization value. All drill pipe inspected between an unacceptable
check and the most recent acceptable check shall be re-inspected.
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10.3.6 Manual ultrasonic thickness-gauging procedure

A sufficient number of wall-thickness measurements shall be taken around the pipe to locate the minimum
wall thickness in the areas of wall reduction as indicated by the OD gauge or other inspection. In the absence
of such indication, the wall measurement to locate the minimum wall shall be taken approximately in the
centre of the drill-pipe tube.

In each area being measured, remove all dirt and loose material that can interfere with the accuracy of the

wall

-thickness measurement from the external surface and apply a couplant.

For each measurement, allow the reading to stabilize, then compare the reading with the minimum allowable

wall thickness. A stable reading is one that maintains the same value + 0,025 mm (+ 0.001 in) forat least 3 s.

When using a highly sensitive gauge, care shall be taken to ensure that detection of an inclusion o

is
cla

When a borderline reading is encountered, conduct a search around the site _'of) the low readir

furt
Whd
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thic
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The)
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The

ot interpreted as a reduction in wall thickness. Inclusions and laminations shall-' not b
ification.
er reduction. Repeat the search with subsequent low readings until the pipe can be classified.

bn a reading is made that can downgrade the material, check the surface condition and scrape
lean the surface without removing any base metal. Verify the gauge standardization and r

3.5.
i Pipe body — Full-length electromagnetic inspection (EMI)

.1 Description

-leakage detection equipment uses a strong\magnetic field applied to the region of the pip
sors to create a leakage field if properlyxériented discontinuities are present. The sensors ¢

brfections.

.2 Equipment

equipment covered by this part of ISO 10407 includes flux-leakage detection equipment utili
5 or Hall-effect sensors) Imperfections are detected by passing the magnetized pipe thro
rcling scanner or by propelling the encircling sensors along the length of the magnetized pipe.

inspection assembly shall be sized according to the size of pipe being inspected.

.3 Surface preparation

outside diameter of the pipe from upset to upset shall be cleaned to remove scale, mud and

I lamination
e used for

g to detect

loose scale
b-check the

ness measurement. The final reading shall be used to classify the pipe according to the wear criteria in

e under the
bvered here

ct magnetic-flux leakage fields over the-pipe external surface at the location of transverse and volumetric

zing search
igh a fixed

coating that

can

interfere with detector ride and pipp Qor inclnnnfinn aeenmhly movement

10.4.4 Calibration

Electromagnetic inspection units, coils and reference standards shall be calibrated as required in 9.6.

10.4.5 Standardization

10.4.5.1 Reference standards

EMI reference standards are used to establish a common sensitivity for all the detectors; reference indictor
dimensions as well as the wall thickness of the reference standard are not specified. Reference standard
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surface conditions shall meet the requirements of 10.4.3. The reference standard shall be of the same
specified outside diameter as the pipe being inspected. The reference standard may have one or multiple
reference indicators. Reference indicators are typically 1,5 mm (1/16 in) through-wall drilled holes. If multiple
holes are used, they shall be spaced so that each indication can be seen independent of the others. Multiple-
hole reference standards shall be checked according to 9.6.4.

10.4.5.2 Detector sensitivity adjustment

The reference standard shall be inspected at production speed to produce a reference signal from each
detector. This requwes multlple passes for a smgle reference |nd|cator standard The mstrumentahon should
be adjusted arly
identifiable pbove background noise for each detector. All detectors shaII be adjusted to the same signal-level
+ 10 % of the average amplitude. Full-scale indicators are not allowed since positive variances eannof be
determined

10.4.5.3 Signal-to-noise ratio

Equipment ghall provide a minimum signal-to-noise ratio (S/N) of 3 to 1 for reference indicators.

10.4.5.4 Hrequency of standardization

General standardization of EMI inspection equipment shall be performed atthe beginning of each job.
Periodic stgndardization checks shall be performed as follows:

a) at the heginning of each inspection shift;

b) atleas{every 50 lengths measured or inspected in a continuous operation;

c) after agy power interruption;

d) prior to|equipment shutdown during a job;

e) prior tq resuming operation after repair of change to a system component that can affect the syqtem
performance;

f)  wheneyer the detector, connector.or current setting are changed;

g) prior tolequipment shutdown.at the end of the job.
10.4.5.5 Unacceptable checks
Each time |the reférence standard is inspected, all signals shall be within 20 % of the standardizgtion

amplitude. [If thé»periodic check does not meet the above standard, all pipe inspected between| an
unacceptable-check and the most recent acceptable check shall be re-inspected.

10.4.6 Inspection procedures

10.4.6.1 Travelling-head unit on drill pipe

When using travelling-head inspection assemblies, the tool joints on both ends of the pipe shall be bumped
with the detectors leading, unless it can be demonstrated that it is not necessary to obtain coverage of the
entire pipe body by system-capability demonstration in accordance with 6.5 b). Place the inspection head on
the pipe facing the tool joint approximately 0,91 m (3 ft) from the near tool joint, place the coil over the
travelling head and inspect the last 0,91 m (3 ft) by propelling the travelling head towards the tool joint until it
is stopped by the tool joint. Turn the travelling head around, place the coil back over the travelling head and
inspect toward the far tool joint until the travelling head is stopped by the tool joint.
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10.4.6.2 Stationary unit

When using a stationary unit, pass each length through the EMI inspection unit.

10.4.6.3 Speed

If the speed varies by more than 10 % from the standardization speed, the area in question shall be
re-inspected at the proper speed.

10.4.6.4 Evaluation threshold

A's
star
thre
mar

10.4

A rd

gnal amplitude requiring evaluation (threshold) shall be established in accordance withth
dard operating procedure and shall not be greater than the reference level. Signalsyex
shold shall be located and marked on the outside surface for the full extent of each indication.
ked indications in accordance with 10.13.

.6.5 Inspection records

adout of imperfection indications detected and a record of the inspegtion shall be made an

e agency's
eeding the
Evaluate all

d identified.

These documents shall be retained by the agency for a minimum of one year.

NOTE A one-year record retention is sufficient in most situations. If lenger retention is required, it is ngécessary that
spegific requirements be addressed between the owner/operator and the agency.

10.5 Pipe body — Full-length ultrasonic transverse-and wall thickness

10.5.1 General

In 10.5 the equipment requirements and procedures used to perform ultrasonic inspection of th¢ used drill-
pipg body between the pipe upsets are described. This inspection is performed to detect| transverse
impgrfections on the inside and outside surface of the pipe. Additionally, the inspection system shall monitor
wall thickness for the entire area inspected.

10.3.2 Equipment

Thel ultrasonic instrument shall,be the pulse-echo type with an A-scan presentation. Gain controlfincrements
sha|l be no greater than/0,5 dB. The unit shall have both audible and visual alarms. The unjts shall be

equjpped with a strip chart tecorder or a digital data-acquisition-and-display system capable of cgpturing and
storjng inspection information. The display system shall be capable of displaying information| from each
transducer orientation individually. The reject control, if available, shall not be used unlesq it can be
demonstrated thatit does not affect linearity.

Transducerfrequency between 2,25 MHz and 10,0 MHz should be used.

The| couplant shall provide an effective acoustic contact between the transducer beams and the pjpe surface.
The—surface—shattbe—free—of comtamimants—thatcaminterfere—with—the—semnsitivity of the—rspection or the

interpretation of the readout. Rust inhibitors, water softeners, glycerine, antifreeze or wetting agents may be
added to the couplant provided that they are not detrimental to the pipe surface. A means of monitoring
effective acoustic coupling should also be used.

Separate sound beams shall be used for the detection of transverse and wall thickness. The combination of
linear and rotational speed of the material and/or scanner shall produce 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 channel. The material may be pre-wet or submerged in part or totally for scanning.
the couplant shall provide an effective acoustic contact between the transducer beams and the pipe surface.
The EBW and PD shall be defined by the agency.
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Shear-wave sound beams are propagated in at least one longitudinal direction to provide for the detection of
imperfections oriented transverse to the major axis. The sensitivity of the system shall enable it to detect,
display and record transversely oriented and three-dimensional imperfections, such as, but not limited to,
cracks and pits.

Compression-wave sound beams propagated normal to the material surface are used to measure wall

thickness.

10.5.3 Surface preparation

All drill pipesurfaces to bhe inspected shall he cleaned as required to remove loose scale dirt_grease _or any
other matenjal that may interfere with the sensitivity of the inspection or the interpretation of the readout.

10.5.4 Calipration

Ultrasonic flaw-detector units shall be calibrated as required in 9.5.2.

The sensorf and readout of equipment used to verify coverage (rollers, rotators, etc.) shall"be calibrated eyery
six months.

Displays aspociated with gain (dB) controls shall be calibrated for linearity at least every six months.

10.5.5 Reference standard

The refererjce standard shall be of a sufficient length for periodic dynamic checks and shall be of the same

specified oy

The referer
used for stg

tside diameter, specified wall thickness and acousticalproperties as the pipe being inspected.

ce standard shall contain internal and externalitransverse surface notches. Reference notq
ndardization shall meet the following requireménts:

hes

— maximpm length: 12,7 mm (0.5 in);

— maximpm depth: 5 % of specified wall thickness;

— maximpm width: 1,0 mm (0.040 in):

The effect ¢f the reference notches ‘on signal amplitude shall be verified by comparing the peak amplitydes

from both s

amplitude ffom the other side.

New drill pi
for used dri
Standardizi

Notches sh

des of the reflector. The amplitude from one side of the notch shall be at least 79 % (2 dB) of

pe shall be manufactured to comply with the requirements of ISO 11961. The 5 % notch spec
| pipe in this'part of ISO 10407 is established to provide for enhanced detection of fatigue cral
hg on the'5/% notch can produce indications that are acceptable based on ISO 11961 criteria.

all-'be 'separated such that the indication from each is distinct and separate from the others

from other anomalies or end effects.

the

fied
cks.

and

The wall-thickness standard may be a separate standard or incorporated into the notched standard. The wall-
thickness standard shall contain at least two thicknesses that allow adjustment of the readout over an
appropriate range of thickness values for the material being inspected. The reference thicknesses should be
verified by measurement with a micrometer or standardized ultrasonic thickness gauge. One thickness shall
be equal to or greater than the specified wall thickness of the tube being inspected. The other thickness shall
be less than 70 % of the specified thickness. The equipment's readout of wall thickness shall be adjusted to
read the reference thicknesses to within 0,25 mm (0.010 in) or 2 % of the specified wall thickness, whichever
is the smaller.
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10.5.6 Static standardization
The A-scan display range shall be adjusted to at least one-and-a-half skips.

Instrumentation shall be adjusted to produce reference signal amplitudes of at least 60 % of full scale of the
readout for each transducer. The signal from each transducer shall respond to within 10 % of the average
signal height for all transducers of the same orientation.

A threshold shall be established in accordance with the agency's standard operating procedures and shall not
be greater than 60 % of the reference level. The inside and outside surface gates shall be positioned so as to
totally encompass the signals received from the inside and outside surfaces, respectively.

Equipment gain and threshold adjustments shall ensure a minimum signal-to-noise ratio (S/N).©fy3[to 1.

10.5.7 Dynamic standardization

On [rotating systems, the helix shall be sufficient so that all signals are repeatable” within two decibels on
repe¢ated passes.

A dynamic standardization check shall be performed to ensure repeatabjlity by inspecting the reference
starjdard at production speeds two consecutive times. If the amplitudetof*the notch for one run |s less than

79 % (2 dB) of the amplitude from the other run of the same orientation and notch type, the system shall be
adjysted and the dynamic standardization repeated.

10.8.8 Standardization checks

10.8.8.1 Standardization of ultrasonic inspection equipment shall be performed at the beginning ¢f each job.
Additional checks of standardization shall be perfofmed as follows:
a) |at the beginning of each inspection shift;

b) |at least once every 4 h of continuous operation or every 50 lengths inspected, whichever ocgurs first for
mechanized units;

c) |after any power interruptiof;
d) |prior to equipment shutdown during a job;

e) |prior to resuming’operation after repair or change to a system component that can affect system
performance;

f) |whenevér a'transducer or cable is changed or mechanical adjustment to the transducer is made;

g) |prior to equipment shutdown at the end of the job.

10.5.8.2 Unacceptable check conditions
The following conditions constitute an unacceptable check.
a) A standardization check indicates a change in reference level exceeding 2 dB.

b) A standardization check shows that any one of the reference points has shifted by more than 5 % of its
sweep reading.

All areas inspected between an unacceptable check and the most recent acceptable check shall be
re-inspected.
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10.5.9 Inspection procedure

Inspect each length, covering the entire inspection area between the upsets, ensuring 100 % coverage. Units
with one transverse detector shall scan the last 914 mm (36 in) on each end with the transducer orientation
toward the upset and tool joint. The sequence of inspection by the various scanners is not specified, but each
one shall perform its respective function effectively and without detrimental interaction with other scanners. As
an aid in locating imperfections, additional gain may be used for scanning.

Indications exceeding the reference signal amplitude established in accordance with 10.5.6 shall be located
and marked on the outside surface for the full extent of each indication. Evaluate all marked indications in

accordance

with 10.13.

A readout <I>f imperfection indications detected and a record of the inspection shall be made and idénti

These docu
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r wall thickness for the entire area inspected
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bd that it does not affect lingarity.

r frequency between 2,25 MHz and 10,0 MHz should be used.

nt shall provide an“effective acoustic contact between the transducer beams and the pipe surf
b shall be free\of contaminants that can interfere with the sensitivity of the inspection or
n of the readout. Rust inhibitors, water softeners, glycerine, antifreeze or wetting agents ma
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of linear and rotational speed of the material and/or scanner shall produce 100 Y% full-body

coverage based upon the EBW of the transducer and the distance between successive pulses for each
instrument channel. The material may be pre-wet or submerged in part or totally for scanning. The couplant
shall provide an effective acoustic contact between the transducer beams and the pipe surface. The EBW and
PD shall be defined by the agency.
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10.6.3 Inspections

10.6.3.1 Inspections for longitudinal imperfections

Shear-wave sound beams are propagated clockwise and counter-clockwise by two or more transducers. The
sensitivity of the system shall enable it to detect, display and record imperfections oriented parallel to the
major axis, such as, but not limited to, seams, laps and cracks.

The angle of the sound beam chosen for inspection shall ensure intersection with the material inside surface.

10.G-3-2—Inspectionfor-transverse-imperfections

Shear-wave sound beams are propagated in each longitudinal direction to provide for(ihe detection of
impgrfections oriented transverse to the major axis. The sensitivity of the system shall -enable |t to detect,
disglay and record transversely oriented and three-dimensional imperfections, such, asy but nof limited to,
cragks and pits.

10.6.3.3 Inspection for wall thickness

Compression-wave sound beams propagated normal to the materials “surface are used to measure wall
thickness.

10.9.4 Surface preparation

All drill-pipe surfaces being inspected shall be cleaned as required to remove loose scale, dirt, grease or any
othgr material that can interfere with the sensitivity of the ifispection or the interpretation of the readout.

10.9.5 Calibration
Ultrasonic flaw detector units shall be calibratedyas required in 9.5.2.

Sensors and readout equipment used-io- verify coverage (rollers, rotators, etc.) shall be calibrated every
six months.

Displays associated with gain (dB).controls shall be calibrated for linearity at least every six monthg.

10.6.6 Standardization

A re¢ference standard-shall be of a sufficient length for periodic dynamic checks and shall be gf the same
spetified outside diameter, specified wall thickness and acoustical properties as the pipe to be insgected.

A reference<standard shall contain internal and external transverse and longitudinal notches] Reference
notghes used*for standardization shall meet the following requirements:

— |maximum length: 12,7 mm (0.5 in);

— maximum depth: 5 % of specified wall thickness for pipe;

— maximum width: 1,0 mm (0.040 in).

The effect of the reference notches on signal amplitude shall be verified by comparing the peak amplitudes
from both sides of the reflector. The amplitude from one side of the notch shall be at least 79 % (2 dB) of the
amplitude from the other side.

New drill pipe shall be manufactured to comply with the requirements of ISO 11961. The 5 % notch specified

for used drill pipe in this part of ISO 10407 is established to provide for enhanced detection of fatigue cracks.
Standardizing on the 5 % notch can produce indications that are acceptable based on ISO 11961 criteria.

© 1SO 2008 — All rights reserved 35


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

Notches shall be separated such that the indication from each is distinct and separate from the others and
from other anomalies or end effects.

The wall-thickness standard may be a separate standard or incorporated into the notched standard. The wall-
thickness standard shall contain at least two thicknesses that allow adjustment of the readout over an
appropriate range of thickness values for the material being inspected. The reference thicknesses should be
verified by measurement with a micrometer or standardized ultrasonic thickness gauge. One thickness shall
be equal to or greater than the specified wall thickness of the tube being inspected. The other thickness shall
be less than 70 % of the specified thickness. The equipment's readout of wall thickness shall be adjusted to
read the reference thicknesses within 0,25 mm (0.010 in) or 2 % of the specified wall thickness, whichever is

the smaller.

10.6.7 Sta]ic standardization

The A-scan
Instrumentg
the readout
signal heigh

Equipment

10.6.8 Dynamic standardization

10.6.8.1 ¢
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whenever a transducer or cable is changed or mechanical adjustment to the transducer is made;

equipment shutdown at the end of the job.

prior to resuming operation after repair or change to a system component that can affect system

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407

10.6.8.3 Unacceptable check conditions

The
a)

b)

following conditions constitute an unacceptable check.

-2:2008(E)

A standardization check indicates a reduction in signal amplitude from the reference flaw exceeding 2 dB.

A standardization check shows that any reference point has shifted by more than 5% o
reading.

f its sweep

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

re-inspected

10.6.9 Inspection procedure
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As an aid in locating imperfections, additional gain may be used for scanning.
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greater (see Figure 4). On HWDP, the area 457 mm (18.0 in) on either side of the centre wear
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ect each length, covering the entire inspection area between the upsets, ensuring at |
prage. The sequence of inspection by the various scanners is not specified, but €ach one shal
ective function effectively and without detrimental interaction with other scannérs. As an aid
brfections, additional gain may be used for scanning.

Cations exceeding the reference signal amplitude established in 10.7-shall be located and m3g
ide surface for the full extent of each indication. Evaluate all marked:indications in accordance

adout of imperfection indications detected and a record-of the inspection shall be made an
se documents should be retained by the agency for a minimum of one year.

E The one-year record retention is sufficient in most'situations. If longer retention is required, it is n
ific requirements be addressed between the owner/operator and the agency.

f Drill-pipe body — External magnetic-particle inspection of the critical area

.1 General

0.7 equipment requirements;.descriptions and procedures for dry magnetic-particle inspe
rnal surface of the critical-area on used drill-pipe tubes are provided. Wet fluorescent magneti

ection is performed primarily to detect transverse cracks on the outside diameter surface of th
ection is also appliedto HWDP. These inspection procedures may be applied to BHA drill ste|
pver specific areas-as well as full-length inspection.

the purposes-of this part of ISO 10407, the critical area extends from the base of the tapered
fool joint.to/a plane located at a distance of 660 mm (26.0 in) or to the end of the slip marks,
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10.7.2 Equipment

10.7.21

Longitudinal field

An AC yoke or a coil, either AC or DC (HWAC, FWAC or filtered FWAC or pulsating DC), may be used for this
inspection. The number of turns of the coil shall be clearly marked on the coil.

10.7.2.2 Dry magnetic particles

Dry magnetic particles shall meet the requirements of 9.4.8.2. A powder bulb capable of applying magnetic

part

icles in a light dusting shall be used.
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10.7.2.3 Wet magnetic particles

10.7.2.3.1 Fluorescent-particle inspection

Fluorescent magnetic-particle solutions complying with the requirements of 9.4.8.3 may be used as an
alternative method. An ultraviolet light source, fluorescent magnetic particles, a 100 ml centrifuge tube
(graduated in 0,05 ml increments) and an ultraviolet light meter are required. If the particles are supplied as an

aerosol, the centrifuge tube is not required.

10.7.2.3.2 White background and black magnetic particles

White bacKground and black magnetic-particle wet-inspection aerosol materials shall be from the(same
manufacturg, or specified as compatible by the product manufacturer and used in accordance Wwith| the
manufacturgr's requirements.

10.7.3 lllumination

lllumination| of the inspection surfaces for visual inspection and visible-light magnetic-particle inspection ghall
comply witH the requirements of 9.3.2.

lllumination|of the surfaces for fluorescent magnetic-particle inspection shall comply with the requirements of
9.4.8.5.

10.7.4 Surface preparation

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter [that

can interferg with particle mobility and indication detection. Whien using dry magnetic-particle techniquesg, all
surfaces bdling inspected shall be powder dry.

Surface coatings (paint, etc.), including white background coating if a white background and black magnetic
particle sysiem is used, shall be smooth and shall have a thickness < 0,05 mm (0.002 in).

10.7.5 Calipration

Equipment falibration is covered in Clause 9.

10.7.6 Stapdardization

10.7.6.1 DC coil

Select a tygical pipe from-the string for inspection. Place the coil on the pipe with the centreline approximgtely
305 mm (12.0 in) fromm/the tapered shoulder. Energize the coil to establish a residual longitudinal field. Using
the residual field japply magnetic particles to the area 305 mm (12.0 in) on either side of the coil. Observe|any
magnetic-particle build-up (furring) near the end of the 305 mm (12.0 in) inspection area on either side of the
coil. If there_is no magnetic-particle build-up, increase the magnetic field strength and reapply magnetic

particles. If there is a magnetic-particle build-up, reverse the coil and apply slightly less current. Continue until
only light magnetic-particle build-up is present in inspection area. Note the amperage required to establish the
magnetic field; that amperage becomes the magnetizing level for use during inspection.

For wet particles, observe the magnetic-particle mobility near the end of the 305 mm (12.0 in) on either side of
the coil. If the magnetic particles continue to flow for longer than 10 s, increase the magnetic field strength and
reapply magnetic particles. If the magnetic particles are pulled out of suspension prematurely, i.e. during less
than 6 s, reverse the coil and apply slightly less current. Continue until the magnetic particle mobility is from
6 s to 10 s after application. Note the amperage required to establish the magnetic field; that amperage
becomes the magnetizing level for use during inspection.
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Excessive ampere-turns (NI) can produce furring of dry magnetic particles on the outside surface that can

conceal indications. Excessive ampere-turns (NI) can cause lack of mobility of wet particles that results in increased
background noise and can reduce the indication brightness.

10.7.6.2 AC coil

Select a typical pipe from the string for inspection. Place the coil on the pipe with the centreline approximately
305 mm (12.0 in) from the tapered shoulder. Energize the coil and apply magnetic particles to both sides of
the coil and observe the distance over which the particles have definitive movement due to the magnetic field
[normally 76 mm (3 in) to 102 mm (4 in)]. This distance becomes the inspection distance for each placement

on the drill-

ther side of

ation for at

ection area
ipe, paying

d has been

of the AC caoil.

10.7.7 Inspection procedures

10.1.7.1 Steps for inspection

The| steps for inspection found in 10.7.7 are the minimum requirements and can vany:depending uyg

pipg condition and the options agreed to between the owner and the agency.

The| steps for inspection are as follows.

a) |Inspect the entire critical area for visually detectable imperfections.

b) |Place the coil over the first area to be inspected.

c) |For the DC coil, the maximum coverage area for each ¢oil'placement is 305 mm (12.0 in) on e
the coil centreline.

d) |For the AC cail, the distance established in 10.7.6:2 above is the maximum inspection distanc{

e) |Multiple placements are required to inspect the entire area.

10.7.7.2 DC coils

For|DC caoils, energize the coil with' the magnetizing current level established during standardiz

leagt 1 s.

The| steps for inspection are as’follows.

a) |Turn the cail off.

b) |Move the cail-0at of the way and conduct a magnetic-particle inspection, covering the insp
[maximum \305 mm (12.0 in) on either side of the coil centreline] completely around the ¢
particularattention to the root of any cuts, gouges, corrosion pits and/or slip cuts.

c) |Repeat the process with at least a 51 mm (2 in) overlap until the entire area being inspecte
covered.

d) Remove magnetic particles after inspection.

10.7.7.3 AC coils

For AC coils, place the coil over the area being inspected and energize the coil.

The

a)

steps for inspection are as follows.

With the current on, conduct the inspection of the pipe in the coverage area completely around the pipe,
paying particular attention to the tube area adjacent to the upset, the root of any cuts, gouges, corrosion

pits and/or slip cuts.
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b)

covered.

c)

Remove magnetic particles after inspection.

10.7.8 Evaluation

Evaluate all

imperfections in accordance with 10.13.

Repeat the process with at least a 25 mm (1.0 in) overlap until the entire area being inspected has been

10.8 Drill-pipe body — Bi-directional external magnetic-particle inspection of the critical area
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10.8.2 Equipment
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The number of turns of the coil shall be clearly marked on the coil.
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meeting the amperage requirements of Table C.2 (Table D.2). Table C.4 (Table D.4) provides
ar mass [mass per métre*(foot)] for various pipe sizes.

Wet magnetic patrticles

Fluorescent-particle inspection

maghetic-particle solutions shall comply with the requirements of 9.4.8.3. An ultraviolet
rescent magnetic particles, a 100 ml centrifuge tube (graduated in 0,05 ml increments) andg
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10.8.2.3.2 White background and black magnetic particles

White background and black magnetic-particle wet-inspection aerosol materials shall be from the same
manufacturer, or specified as compatible by the product manufacturer and used in accordance with the
manufacturer's requirements.
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10.8.3 lllumination

lllumination of the inspection surfaces for visual inspection and visible-light black magnetic-particle inspection
shall comply with the requirements of 9.3.2.

lllumination of the surfaces for fluorescent magnetic-particle inspection shall comply with the requirements of
9.4.8.5.

10.8.4 Surface preparation

The

inepnr‘finn areas shall be cleaned of all grease, thread r‘nmpmmd, dirt and any other fnrpign

matter that

can
dete

Surf
mag
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mm (12,0-in) from the tapered shoulder. Energize the coil and apply magnetic particles to b
coil and-abserve the distance over which the particles have definitive movement due to the m
mally\76 mm (3 in) to 102 mm (4 in)]. This distance becomes the inspection distance for each
eAC coil.

netic-particle system is used, shall be smooth and shall have a thickness < 0,05-mm (0.002 in).

0 indication

and black

proximately
field. Using
Dbserve the
e magnetic
y magnetic
shorter than
from 6 s to
e becomes

in increased

proximately
bth sides of
hgnetic field

placement

10.8.6.3 AC yoke

Select a typical pipe from the string for inspection and adjust the legs of the yoke to maximize contact with the
pipe surface when positioned for the appropriate inspection direction.

10.8.6.4 Magnetizing rod

The magnetizing rod shall be completely insulated from the pipe. The power-supply requirements in Table C.2
(Table D.2) shall be met. The current level specified in the table shall be the magnetizing current for the
longitudinal inspection.
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10.8.7 Inspection procedures

10.8.7.1

Inspect the

Visual inspection

entire critical area for visually detectable imperfections.

10.8.7.2 Fluorescent method

10.8.7.2.1 General

The inspec
one of the
area (21,5

beginning ipspection to allow the eyes to adapt. Darkened lenses or photochromic lenses shall not bé worn.

10.8.7.2.2

With the cr
12,7 mm ((
magnetic-p
Allow at leg
the current.

ion area shall be inspected with both a longitudinal and transverse/circular magnetic tield.u
procedures in 10.8.7.2.2 to 10.8.7.2.4 for each. The following steps are conducted in a darke
x maximum visible light). The inspector shall be in the darkened area at least 1 min)prig

Y oke

tical area in a darkened location, place the yoke transversely across the.pipe OD approxima
.51in) from the tapered shoulder. Energize the yoke and, while the-eurrent is on, apply
brticle bath by gently spraying or flowing the suspension over the pipe*OD in the magnetized 3
st 3 s for indications to form and then examine the area using ultraviolet light, while still appl

If no indication is found, turn off the yoke and move it, allowing fot\proper overlap, and repeat the al

procedure.
longitudinal

Inspect the
Apply the p
Allow at leg
and move U

10.8.7.2.3

With the cr|
from the to
apply the ¢
indications

Roll the pip,

areas until
of 25 mm (1

10.8.7.2.4

Continue to inspect and move until the entire OD surface of the critical area has been inspecte
indications.

entire area with the legs of the yoke placed longitudinally following the same procedures ab
brticle bath by gently spraying or flowing the suspension over the pipe OD in the magnetized 4
st 3 s for indications to form and then examine the area using ultraviolet light. Continue to ins
ntil the entire OD surface of the critical area has been inspected for transverse indications.

Coil

tical area in a darkened location, place the coil over the pipe OD approximately 305 mm (1
pl-joint tapered shoulder~Magnetize the critical area as established during standardization
article bath by gently-spraying or flowing the suspension over the pipe. Allow at least 3 s
o form and then examine the area using ultraviolet light.

e for complete €ircimferential inspection, then move the coil along the pipe to inspect succes|

00 % of the critical area OD surface has been inspected for transverse indication with a minin
.0 in) overlap of the coverage areas between coil placements.

Magnetizing rod

5ing
ned
r to

tely
the
rea.

ying

ove
i for

bve.
rea.
bect

D in)
and
for

Sive
hum

Magnetize

hepipe. Wit thetoot jointimadarkenedarea, apply the particie batr by gentty spraying or fiov

ing

the suspension over the entire length of the critical area. Allow at least 3 s for indications to form and then
examine the area for longitudinal indications using ultraviolet light.

Roll the tool joint and inspect successive areas until 100 % of the critical area OD surface has been inspected.

10.8.7.3 White background and black magnetic-particle wet method

10.8.7.3.1 General

The inspection area shall be inspected with both a longitudinal and a transverse/circular magnetic field using
one the procedures in 10.8.7.3.2 to 10.8.7.3.4 for each. The following steps are conducted in a lighted area
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(538 Ix minimum visible light). Darkened lenses or photochromic lenses shall not be worn. White contrast
background materials shall be applied to the entire pipe outside diameter critical area in a light, even coat.
Care shall be taken not to damage the background coating during handling until the inspection is complete.

10.8.7.3.2 Yoke

With the pipe in a lighted area, place the yoke transversly across the pipe OD approximately 12,7 mm (0.5 in)
from the tapered shoulder. Energize the yoke and, while the current is on, apply the particle bath by gently
spraying or flowing the suspension over the pipe OD in the magnetized area. Allow at least 3 s for indications
to form and then examine the area for longitudinal imperfections while still applying the current.

If np indication is found, turn off the yoke and move it, allowing for proper overlap, and repeaj the above
pro¢edure. Continue to inspect and move until the entire critical area OD surface has been)inspected for
longitudinal imperfections.

Inspect the entire critical area for transverse indication with the legs of the yoke placed\longitudinglly following
the pame procedures as above.

10.4.7.3.3 Coil
With the critical area in an adequately lit location, place the coil overithe pipe OD approximately 305 mm
(12}n) from the tool-joint tapered shoulder. Magnetize the critical area~as established during stapdardization
and|apply the particle bath by gently spraying or flowing the suspefsion over the pipe critical area PD surface.
Allow at least 3 s for indications to form and then examine the afea for transverse indications.

Roll[the tool joint and inspect successive areas until 100 % ofthe critical area OD surface has been inspected.

10.8.7.3.4 Magnetizing rod
Magnetize the pipe. With the pipe in an adequately lit area, apply the particle bath by gently |spraying or
flowiing the suspension over the entire criticakarea. Allow at least 3 s for indications to form and then examine
the prea for longitudinal imperfections.
Roll the pipe and inspect successive.areas until 100 % of the critical area OD surface has been inspected.

10.8.7.3.5 Post-inspection

Do hot leave magnetic particles or cleaning materials on the pipe after inspection. If using black and white,
follqw the customer’s réquirement regarding removal of white background materials.

10.8.8 Evaluation

Evaluate allimperfections in accordance with 10.13.

10.9 CPipe body — Full-length wall-loss inspection

10.9.1 General

In 10.9 the procedures used for full-length pipe-wall-loss inspection are described, using either of two
techniques: gamma-ray equipment or Hall-effect magnetic-field sensors. The technique described in 10.9
does not measure wall thickness but rather changes in wall thickness. Both gamma-ray equipment and Hall-
effect magnetic-field sensors help identify areas that require evaluation. When available, this equipment is
typically an integral component of an EMI inspection system and therefore not available as a separate, stand-
alone inspection.
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10.9.2 Application

Classification criteria are based on the minimum remaining wall thickness at any location. Full-length wall-loss
inspection can be necessary to document compliance with this requirement.

10.9.3 Equ

10.9.3.1

ipment and materials

Gamma-ray equipment

The equipment typically consists of a gamma-ray source, a sensor and readout. Monitoring is normally made

on a helica
source alo

10.9.3.2

The equip
magnetizing
0N sensor ¢
area cause
discontinuit

Large area
flux-density
loss can be
the wall-los

Areas of lo
localized m
circumferen

10.9.3.3 R

For gammg
same Speci

For Hall-elg
standard sh

with the radiation-beam size determines the coverage area.

all-effect equipment

ent typically consists of a number of Hall-effect sensors positioned between\the inside of]
coil and the outside surface of the pipe. Surface coverage might not be 1009 and is depen
uantity, orientation and position. Hall sensors monitor changes in the magnetic flux density in
d by large-area wall loss and/or the magnetic-flux leakage perturbation caused by local
es within the pipe-body wall.

5 of wall-thickness variation, such as OD wear, cause changesiin the magnetic flux density.

changes tend to be distributed evenly around the entire pipe‘circumference even though the

only on one side. It might not be possible to determine a.specific sector of the pipe that cont
5 defect.

calized wall-loss, such as pitting or erosion, can.create areas of localized flux leakage. TH

agnetic-flux leakage perturbations can be used\to locate the specific sector around the
ce.

Reference standards

-ray units, a steel reference standard with two known thicknesses shall be used. It shall be of
fied outside diameter and wall thickness as the pipe being inspected.

ment units, a steel reference/standard of the same outside diameter shall be used. The referd
all have a wall reductiony-typically 5 % of the reference standard wall thickness, with a smd

sloping taper between the wall reduction and the nominal OD, simulating OD wear.

10.9.4 Calipration

For gamma
mechanism

-ray systems, instrument readouts for determining rotational speed and linear speed or inspec
speed.(if.used to monitor coverage) shall be calibrated as required by 9.6.3.

the

the
Hent
the
zed

The
wall
ains

ese

bipe

the

nce

oth,

ion-

10.9.5 Sta|||dardization

10.9.5.1

Gamma ray

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

methods.

a)

reference standard.

b)

The gain of the system is adjusted so that the readout corresponds with the two known thicknesses of a

The gain of the system is adjusted 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.
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On the ring, a minimum and maximum thickness shall be determined using a micrometer

or properly

standardized ultrasonic thickness gauge. The readout of the wall-thickness measuring system should be

standardized to a specific scale. The readout's minimum thickness value should 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 should be clearly distinguishable on the readout.

10.9.5.2 Hall effect

Hall-effect wall-loss monitoring is used only to identify areas of wall reduction for subsequent evaluation by
ultrasonic thickness measurement. Standardization is not quantitative. A reference standard with an area of

redwmmmﬂmwmwmmmmm
redyiced wall section of the standard shall be passed under each wall sensor. Each timelih

refe

10.9

Ger

Per

10.9
Ead

amyj|
una

10.9

Ead
sha

rence standard is inspected, all signals shall be within 20 % of the standardization amplitude!

.5.3 Frequency of standardization

eral standardization shall be performed at the beginning of each job.

odic standardization checks shall be performed as follows:

at the beginning of each inspection shift;

at least every 50 lengths measured or inspected in a continugus operation;
after any power interruption;

prior to equipment shutdown during a job;

prior to resuming operation after repair or_change to a system component that can af
performance;

whenever the detector, connector or current setting is changed;

prior to equipment shutdown at the-end of the job.

.5.4 Unacceptable checks

ictions. The
e wall-loss

ect system

h time the reference.standard is inspected, all signals shall be within 20 % of the initial stapdardization

litude. If the periodic check does not meet the above standard, all pipe inspected |
cceptable check-and the most recent acceptable check shall be re-inspected.

.6 Inspection procedure

h length of pipe shall be inspected as described in 10.4. A threshold for indications requiring
| be established in accordance with the agency's standard operating procedure.

etween an

evaluation

For Hall-element systems, the wall thickness reading to satisfy the requirements of 10.3 should be made for
all areas that produce a significant wall indication.

10.9.7 Evaluation

Areas of suspected wall reduction shall be marked with non-permanent paint on the pipe surface. Evaluate all
marked indications in accordance with 10.13.
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10.10 Pipe body — Ultrasonic inspection of the critical area

10.10.1 General

In 10.10 the equipment requirements and procedures used to perform ultrasonic inspection of the critical area
on used drill-pipe body are described. This inspection is performed primarily to detect transverse cracks on
the inside and outside surface of the pipe. The set-up for this inspection is based on specified pipe-wall
thickness and, therefore, is not intended to include the transition or the weld area. This inspection is also

applied to HWDP.

The critical @area-isfrom the base ¢ o tapered shoulder of the tool joint to-a-plane located-at 3 distance of
660 mm (26.0 in) or to the end of the slip marks, whichever is greater (see Figure 4). On HWDP, the-area
457 mm (18.0 in) on either side of the centre wear pad is inspected.

10.10.2 Equipment

The ultrasgnic instrument shall be of the pulse-echo type with an A-scan presentation. Gain-coptrol
increments|shall be no greater than 0,5 dB. The unit shall have both audible and~visual alarms.|For
inspections| performed with equipment other than a hand-held, single-element (transducer, a meang of
permanently recording standardizations and relevant indications shall be part of the inspection system. [The
reject contrpl shall not be used.

A transducgr frequency between 2,25 MHz and 10,0 MHz should be used

Wedges or| other transducer-angling method shall be used to generate shear waves in the material bging
inspected.

NOTE The use of a 45° refracted angle is typical.

A liquid coyplant shall be used to wet the surface of the-pipe and provide transmission of ultrasound from the
transducerq into the pipe being tested. The surface.shall be free of contaminants that can interfere with| the
sensitivity @f the inspection or the interpretation ‘of_the readout. Rust inhibitors, water softeners, glycefine,
antifreeze ¢r wetting agents may be added to:the couplant provided they are not detrimental to the pipe
surface and environment.

10.10.3 Surface preparation

All drill-pipd surfaces being inspected shall be cleaned, as required, to remove loose scale, dirt, grease or|any
other materjal that can interfere'with the sensitivity of the inspection or the interpretation of the readout.
10.10.4 Calibration

The ultrasopic flaw detector shall be calibrated as required in 9.5.2.

46

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

A
 J

[T T

A
 J

[T

 J

[T T

L

Key|

1 length of critical area, equal to 650 mm (26 in) from tapered shoulder or to end of slip marks, whichever is greater
2 |ultrasonic inspection effective length
3 |upset run out

Figure 4 — Ultrasonic end-area inspection — Effective length

10.10.5 Standardization

A r¢ference standard should be_of a length sufficient for periodic dynamic checks and shall be ¢f the same
spegified outside diameter, specified wall thickness and acoustical properties as the pipe being inspected.

A réference standard-shall contain internal and external transverse surface notches. The reference notches
usefl for standardization shall meet the following requirements:

— |maximum-length: 12,7 mm (0.5 in);
— | maximum depth: 5 % of specified wall thickness;
— Lmaximum-width: 1 0-mm-0-040-in)-

The effect of the reference notches on signal amplitude shall be verified by comparing the peak amplitudes
from both sides of the reflector. The amplitude from one side of the notch shall be at least 79 % (2 dB) of the
amplitude from the other side.

New drill pipe shall be manufactured to comply with the requirements of ISO 11961. The 5 % notch specified
for used drill pipe in this part of ISO 10407 is established to provide for enhanced detection of fatigue cracks.
Standardizing on the 5 % notch can produce indications that are acceptable based on ISO 11961 criteria.

Notches shall be separated such that the indication from each is distinct and separate from the others and
from other anomalies or end effects.
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10.10.6 Static standardization

The A-scan display range shall be adjusted to at least one-and-a-half skips.

The instrumentation shall be adjusted to produce reference-signal amplitudes of at least 60 % of full scale of
the readout for each transducer. If multiple transducers are used, all the responses shall be within 10 % of the
average signal height.

A threshold shall be established in accordance with the agency's standard operating procedures and shall not
be greater than the reference level. Inside and outside surface gates shall be positioned so as to totally
encompass the signals received from the inside and outside surfaces, respectively.

Equipment
10.10.7 Dynamic standardization

A dynamic
standard at
79 % (2 dB
repeated. A
single-elem

10.10.8 Standardization checks

at least once every 2 h of continuous operation or every 50 ends inspected, whichever occurs firs
hized units or, for manual methods;-at least every 25 areas inspected in a continuous operation;

jain and threshold adjustments shall be set for a minimum signal-to-noise ratio (S/N) of 3.to\H

standardization check shall be performed to ensure repeatability by inspeciing the referg
production speeds two consecutive times. If the amplitude of the notch for*ene run is less
of the amplitude from the other run, the system shall be adjusted and thedynamic standardiz4

permanent record of each standardization shall be made and identiified, excluding hand-
ent-type equipment.

beneral
tion of ultrasonic inspection equipment shall be perfermed at the beginning of each job.
hecks of standardization shall be performed as(outlined below:

eginning of each inspection shift;

prior ﬁ: resuming.Opération after repair or change to a system component that can affect syg

10.10.8.1 ¢
Standardiza
Additional o
a) atthek
b)

mecha
c)
d) forma
e) priorto
f)

perfor!
g) whene
h) priort

after a:[y power interruption or change in power supply (battery to charger);

ual methods, wheneventhere is a change of operator (inspector);

equipment shutdown during a job;

ance;

er the‘transducer, cable, wedge or type of couplant is changed;

nce
han
tion
held

t for

tem

adtiunmant chitdowwn ot tha and ~f tha Ak
TP e oot oW o tHe- e O trecjos

10.10.8.2 Unacceptable check conditions

The following conditions constitute an unacceptable check.

a) A standardization check indicates the amplitude of the notch is less than 79 % (2 dB) of the reference

level.

b) A standardization check shows that any reference point has shifted by more than 5 % of its sweep
reading.
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All areas inspected between an unacceptable check and the most recent acceptable check shall be
re-inspected.

10.10.9 Inspection procedure

The scanning assembly shall be placed so that each scanning pass covers the entire inspection distance.
Sound-beam direction and scanning direction shall be towards the upsets. Scanning shall continue until the
upset or tool-joint tapered shoulder breaks coupling. Each scanner (transducer), if more than one, shall
perform its respective function effectively and without detrimental interaction with other scanners.

Inspect the required coverage area at each end of the pipe hndy (QQ specified in 10 10 1) with t ultrasonic
insgection system, ensuring 100 % coverage.

On fotating systems, the helix shall be sufficient that all signals are repeatable within 2 dB 6n repeated passes.

On |wedge systems, the overlap of successive passes shall be such that at least-the centre Qeam of the
outgide transducers are coincident.

To aid in locating imperfections, scanning may be performed with additional gain.

10.10.10 Evaluation
Crafks have no acceptable tolerance, any discernable crack-like indication shall be evaluated.

Indigations exceeding the threshold established in 10.10.6 shall*be located and marked on the outside surface
for the full extent of each indication. Evaluate all marked indications in accordance with 10.13.

On pnits so equipped, a strip-chart readout of imperfection indications detected shall be made and identified.
These documents shall be retained by the agency for'a minimum of one year.

A permanent record of all imperfection indicatiohs detected shall be made and identified, excluding hand-held
singdle-element-type equipment. These documents shall be retained by the agency for a minimum qf one year.

10.11 Pipe body — Calculation of cross-sectional area

10.11.1 Description

Thelactual minimum craoss-sectional area of the tube in a string can be of benefit where a requirement for high
hook loads occurs. This\inspection calculates the cross-sectional area at the point that ultrasonic readings are
takgn in accordanceywith 10.3 or may be accomplished by use of a direct-indication instrumént that the
opefator can demonstrate has a 2 % accuracy by use of a pipe section approximately the same [as the pipe
being inspected:

NOTE Unless full-length monitoring is done in accordance with 10.5, 10.6 or 10.9, there is no assurance|that the area
where the.cross-sectional area is calculated is the actual location of the minimum cross-sectional area of the Tipe.

10.11.2 Inspection procedures

The requirements of 10.3 apply when wall thickness is determined by use of an ultrasonic thickness device.
When a direct-reading instrument is used, requirements are established by agreement between the
contracting agency and inspection company.

When ultrasonic wall-thickness measurements are used, integrated wall-thickness measurements taken at
25 mm (1.0 in) intervals around the tube shall be used to determine the average wall thickness for that section
of the tube. The wall-thickness values shall be added and averaged, with the average becoming the average
wall thickness.

The average diameter shall be obtained directly by use of a “pi” (n) tape around the circumference.
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Using the average wall thickness and average diameter, calculate the cross-sectional area, Asg, from

Equation (1
Acs =
where
D

t

is the average diameter as determined with the

):

(D—t)xtxm

pi” tape;

is the average wall thickness as determined with average ultrasonic reading;

(1)

T s

10.11.3 Evaluation and classification

This inspec

10.12 Pige body — Document review (traceability)

The compg
maintained

stages of manufacturing and on finished drill stem elements or assemblies. Manufacturers’ docume

traceability
identificatio

A full docun
item or|
item re
heat ar
materia
certifie
Full docum

stem elemsg
of the comp

10.13 Pipge body < Evaluation and classification

10.13.1 Ge

h constant equal to 3,1416.

ion is informational; this cross-sectional area is not used to classify the pipe.

nent shall be traceable through heat and heat-treatment lot identification. Identification shal
for all usable materials. Identification shall be maintained for all drill stem elements throug

requirements shall include provisions for maintenance and replacement of identification marks
n-control records. BHA drill stem elements should meet the.material requirements for drill collar

hent review should include
ginal serial number,
placement serial number(s),

d heat-treatment lot numbers,
| requirements, and

l material test reports.

pntation might not bezavailable for all equipment. Specifying full documentation limits available
nts to those manufactured to these requirements and with traceability maintained through the
onent.

heral

| be
n all
hted
and

drill
life

In 10.13 the procedures for the evaluation and classification of imperfections and deviations detected using
the methods contained in this part of ISO 10407 are described. While the classification criteria are the same
for several types of imperfections, such as outside diameter wear and remaining wall at the base of a pit, the
separate categories are maintained because of the differences in the evaluation process and the information

provided to

the interested parties concerning the reasons for any downgrades.

10.13.2 Application

The evaluation procedures contained in 10.13 are applicable to all drill pipe except those classified as
premium as the result of inspection.

50

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

10.1

ISO 10407-2:2008(E)

3.3 Equipment

Equipment used in conjunction with evaluation procedures includes, but is not limited to, the following:

a)

b)

depth gauges;
straight edges;
rules, rigid and flexible;

portable ultrasonic inspection equipment;

10.1

All
acc

In a

10.1

Wh

arolind the circumference at the point ef‘\tnaximum OD wear for the minimum wall thickness.

Sea
alor

Ond
thic

Valdes for classification of the tube based on the remaining wall thickness due to outside diame

sho
follg

a)

magnetic-particle inspection equipment;
outside diameter calliper.

3.4 Calibration and standardization procedures

equipment and materials used to evaluate imperfections shall be calibrated on a regul
brdance with the provisions of the agency's quality assurance programrme.

ddition, the following standardizations shall be performed:
ultrasonic thickness measurement (see 10.3 for the standardization procedure);
shear-wave ultrasonic equipment (see 10.10 for the standardization procedure);

MT equipment and materials (see Clause 9 for the standardization procedure).

3.5 Procedure for evaluation of drill-pipe ©OD wear
bn OD wear is detected using an ultrasonic thickness gauge standardized in accordance with 1
rch the surrounding area for the. minimum wall thickness to determine whether the wall is furt
g the pipe axis in either direction or on a diagonal.

e satisfied that the miinimum wall thickness has been located, that value becomes the ren
ness used to classify’the pipe according to the criteria for OD wear in Tables B.18 and B.19.
vn in Tablet€.4 (Table D.4) for drill pipe and Table C.5 (Table D.5) for work-string tubing are b

wing:

Forpfemium class, the remaining wall shall not be less than 80 % of the new specified wall.

ar basis in

0.3, search

ner reduced

haining wall

ter wear as
ased on the

b)

c)

For class 2, the remaining wall shall not be less than 70 % of the new specified wall.

For class 3, the wall thickness is less than the minimum for class 2.

10.13.6 Procedure for the evaluation of drill-pipe stress-induced diameter reduction

A reduction in outside diameter without a corresponding reduction of wall thickness is indicative of stress-
induced diameter reduction. This procedure is used when the detected localized diameter decrease is due to
dents and mashes, crushing and necking or stretching.

NOTE 1

Stretching pipe causes a percent reduction in the wall thickness of approximately half of the percentage

reduction in outside diameter. Thus, on a drill pipe Label 1, 5, and Label 2, 19,50, wall thickness 9,19 mm (0.362 in) wall
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drill pipe, a 5 % reduction in the outside diameter due to stretching would cause a 2,5 % wall-thickness reduction, or about
0,23 mm (0.009 in), rather than the 3,18 mm (0.125 in) that is expected from a 5 % wear reduction in the outside diameter.

NOTE 2

actual yield strength of the drill pipe.

Using the OD callipers, search the area of outside-diameter reduction for the minimum outside diameter.

A neck in the pipe due to stretching indicates that the pipe has experienced tension loads as high as the

Set the callipers to the diameter of the pipe at the point of minimum outside diameter and, using a metal rule,

determine t

Record the
according t

Classify thg

pipe size a
diameter ar

10.13.7 Prg
This proced
Using the G

Set the call
determine t

Record the
to the criter;

he diameter at that point.

 the criteria for stress-induced diameter reduction.
pipe based on the requirements of Table B.18 for drill pipe and Table B.19 for the*approp

nd wall thickness. Record the classification. Values for classification based on remaining out
e given in Table C.4 (Table D.4) for drill pipe and Table C.5 (Table D.5) for work-string tubing.

cedure for the evaluation of drill-pipe stress-induced diameter increase
ure is used when localized diameter increase is detected due to string'shot.
D callipers, search the area of outside diameter increase for the‘maximum outside diameter.

pers to the diameter of the pipe at the point of maximum outside diameter and, using a metal
he diameter at that point.

diameter on the worksheet. This value becomes the.diameter used to classify the pipe accor
a for stress-induced diameter increase.

[Teduced diameter onm the Worksheet 1 NS value becomes the dfameter used 1o ciassify the

bipe

iate
side

ule,

ding

Classify thel pipe based on the requirements of Table B.18 or Table B.19 for the appropriate pipe size and|wall
thickness. Record the classification. Values for classification based on remaining outside diameter are given in
Table C.4 (Table D.4) and Table C.5 (Table D.5).

10.13.8 Prgcedure for evaluating volumetric outside-surface pipe-body imperfections

10.13.8.1 General

This procedure is used when imperfections, such as pits, cuts and gouges, are found on the outside diameter

of a length
measuremg

10.13.8.2 Measurement of imperfection depth

Adjust the ¢
Before meg

of used drill piper Pits, cuts, and gouges usually do not require probe grinding for d
nt.

epth gauge to zero on a flat surface. Measure the depth of the imperfection using a depth ga
sufement, remove any material that can interfere with the measurement. Read the depth of

bpth

Lige.
the

imperfection directly from the dial. The "zero point” of the gauge shall be reconfirmed after taking a reading
that results in a downgrade.

If the normal pipe contour is irregular or has a dent, the depth gauge should be zeroed next to the
imperfection with the plunger adjacent to the deepest point. Move the depth gauge to the other side and check
the “zero”; if there is a difference, adjust the “zero” by half the difference. Then measure the depth of the
imperfection.
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10.13.8.3 Determination of average adjacent wall

Measure the wall thickness on each side of the imperfection adjacent to its deepest penetration using a
properly standardized ultrasonic thickness gauge. The average of the two readings shall be the average
adjacent wall.

10.13.8.4 Determine cut or gouge depth as a percentage of adjacent wall (required for slip-area cuts
and gouges)

Divide the depth of the cut or gouge by the average adjacent wall and multiply the results by one hundred to
calculate the cut or gauge depth as a percentage of the adjacent wall

10.13.8.5 Determination of remaining wall thickness

Subtract the depth of the imperfection from the average remaining wall thickness.
10.13.8.6 Classification of outside-surface pipe-body imperfections

10.13.8.6.1 Cuts and gouges in the slip area

Cut$ and gouges in the slip area shall meet both the percent of adjacefb wall requirements and thge remaining
wall requirements for slip-area cuts and gouges given in TablesB.18 and B.19. If the cut ¢r gouge is
transverse, the pipe cannot be classified as class 2 based on remaining wall, since the criteria for class 2 is
the [same as premium. Dimensional values for classification hased on remaining wall are given in Table C.4
(Table D.4) for drill pipe and Table C.5 (Table D.5) for worksstring tubing.

Corditions that downgrade pipe may be removed by grinding provided the remaining wall thicknesis meets the

reqlirements for remaining wall due to wear and provided the grind is approximately blended info the outer
contour of the pipe.

10.13.8.6.2 Cuts and gouges outside theslip area and full-length OD pits
Thel remaining wall thickness shall meet the requirements of Table B.18 and Table B.19 for pach class.
Dimensional values for classification based on remaining wall are given in Table C.4 (Tabje D.4) and
Table C.5 (Table D.5).

The| classification values ,in Tables C.4 and C.5 (Tables D.4 and D.5) are applied based on the following
critgria.

a) |Remaining wall under corrosion shall be at least 80 % to be premium and 70 % to be class 2.

b) [Remaining, wall under longitudinal cuts and gouges shall be at least 80 % to be premium and 70 % to be
class 2.

c) |Remaining wall under transverse cuts and gouges shall be at least 80 % for both premium and class 2.

NOTE A transverse cut or gouge cannot be classified as class 2, since the criteria for class 2 are the same as for
premium.

10.13.9 Procedure for evaluating volumetric inside-surface pipe-body imperfections

The procedure in this subclause is used when imperfections, such as corrosion pitting or erosion, are found on
the inside diameter of a length of used drill pipe.

The imperfection shall be localized as accurately as possible using the tools available.

Search the area with an ultrasonic thickness gauge to determine the remaining wall thickness above the
corrosion pitting or erosion. The ultrasonic thickness gauge used to evaluate imperfections on the inside
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surface of the pipe shall meet the requirement of 9.5.2. The minimum wall-thickness reading shall be the
remaining wall thickness.

Classify the pipe based on the requirements of Tables B.18 and B.19, using the appropriate internal category.
Dimensional values for classification based on remaining wall are given in Tables C.4 and C.5 (Tables D.4

and D.5).
10.13.10 E

10.13.10.1

A crack is 3

The rupture

a) beofs

be ide
inspec

b)

10.13.10.2

Evaluation

particle inspection, visual inspection or ultrasonic inspection in accordance with list item b) below. The O
normally ch
if no crack

indications.| If a crack is found, classify the pipe as scrap..There is zero tolerance for cracks. A cr

regardless pf depth, causes the pipe to be classified as scrap. Grinding to remove a crack indication is

permitted. [If no crack is found on the OD, proceed with examination for inside-surface cra

Visual/maghpetic-particle and/or shear-wave ultrasonics;~as follows, may be used for internal-surface c

evaluation.

a) Visual/magnetic particle — After cleaning-the area, dry magnetic particles can be placed in the sus
area (Usually with a non-ferromagnetic trough) and a DC coil energized around the same area; the tul
then rotated. With an internal optical.instrument and an adequate light source, a good evaluation can
be made.

b) Shear-wave ultrasonics — A( 2,25 MHz to 5,0 MHz, 6,0 mm to 12,0 mm (0.25in to 0.5 in) angle-b
search| unit with a wedge*-shall be used to generate shear waves in the pipe being evaluated.
refract¢d angle used is typically 45° but shall ensure intersection with the pipe’s internal surface. W

scanning for longitudinally oriented imperfections, the wedge shall be machine-contoured to the pi

outer

descrided in 10,402 may be used.

d)

!

The ingtrument shall be standardized using the reference standard described in 10.10.5. Standardize
shall corply with 10.10.6.

valuation of cracks

General

single-line rupture of the pipe surface.
shall
fficient length that it is indicated by magnetic particles, or

tifiable by visual inspection of the outside of the tube and/or optical or ‘ultrasonic shear-w
on of the inside of the tube.

Evaluation of cracks
further evaluation of an indication detected with a scanning system) is performed by magn

ecked first since it is the easiest to examine. First, visuallyyexamine the area of the indication
is found visually, use a coil or yoke and magnetic, particles to re-inspect the area for c

urface. Eitherva separate, portable flaw detector with an A-scan display or the instrumentg

ave

btic-
D is
and,
rack
ack,
not
icks.
rack

bect
eis
hen

Bam
The
hen
pe’s
tion

tion

characterized as “two-dimensional” or “volumetric”.

The area of the indication is scanned in the applicable orientation. Once a reflector is found, it is

The following four characteristic differences between the ultrasonic signal from cracks and pits provide
guidance in distinguishing cracks from pits.

only two directions whereas a pit usually reflects sound from all directions.
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A crack is transverse in orientation and a pit is volumetric. Therefore, a fatigue crack reflects sound from
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— A fatigue crack is usually radial (normal to the surface). The reflection from a fatigue crack generally has
the same amplitude, as well as the same baseline position, from both sides. A pit almost never exhibits
this characteristic.

— Avreflection from a fatigue crack is usually a crisp, clean signal with a quick and uniform rise and fall time.
A pit reflection is usually very rough and erratic with a fairly wide base.

— Generally, a thickness reading can indicate the presence of a pit whereas a fatigue crack cannot be
detected with compression waves from the tube surface.

10 4 Toaoliointc
[ TOOTJOIMItS

10.14.1 General

In 1110.14 the box and pin tool-joint visual inspection is covered of bevels, seals, threads, shoulder flatness,
weight code/grade markings and tool-joint outside diameter.

10.14.2 Description

Thig inspection covers the visual examination of the tool joint for mechanical damage and cprrosion. In
addjtion, the pin base markings and identification groove (if present) (see Figures 5 and 6) are|checked to
verify that the pipe is the correct weight code (Table C.4 or D.4) and grade (Table B.16). The inspection can
be hroken down into four main areas: outside surface, sealing shoulder, threads and inside diameter.

— S

| ZZ302NS2 J
— S

S—— ¢
[ — — <
o — <
— — ¢
[ — ¢
| — — ¢
S — — <
| — — <
| — — <
— — <
o — <
| — —<
| — — <
e — <
[ — ——2

Figure 5 — Pin-base identification markings
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a) Standard groove and mill-slot locations for

(o) (u)

b) Standard groove and mill-slot locations for

pr

tion

ead
tion

E grade standard-weight drill pipe E grade heavy-weight drill pipe
o) (o)
%) %) R
c) Standard groove and mill-slot locations for d) Standard groove and mill=slot locations f
hightstrength standard-weight drill pipe high-strength heavy-weight drill pipe
3
1 2
Key
1 mill slot|location for pipe grade code
2 mill slot|location for pipe weight code
3 mill slot|location for optional serial number
Figure 6 — Tool-joint'slot and groove marking system

10.14.3 Surface preparation
All surfaceg being examined shall-be cleaned so that foreign material does not interfere with the inspec
process.
10.14.4 Equipment
A metal rulg graddated in 0,5 mm (or 1/64 in) increments, a hardened and ground profile gauge and a
gauge with| preper setting standard and contacts are required. Inspection mirror and internal illuming
equipment {portable light or mirror) are also required.
10.14.5 Calibration

Lead gauges shall be calibrated at least every six months and when they have been subjected to unusual
shock that can affect the accuracy of the gauge.

10.14.6 lllumination

lllumination

56

shall meet the requirements of 9.3.2.
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10.14.7 Inspection procedure

-2:2008(E)

Roll the drill stem product at least one revolution. Observe the seal, threads and bevel for signs of damage
including but not limited to pits, cuts, dents, galling and other mechanical damage.

The sealing shoulders and threads shall be inspected for any abnormalities in the sealing face that result in
any metal protrusions above the surface. Galling, dents and mashes can create this condition. Detection can
be enhanced by rubbing a metal scale or fingernail across the surface.

The sealing shoulders shall be inspected for any depression in the surface that can cause the connection to
leak.

At Ilast a 0,79 mm (1/32 in) bevel shall be present for the full circumference. Any tool joint mjssing

the

Chsg

of the sealing shoulder on the pin. Rotate the straight edge and check for indications’that the shq

flat.

Thr¢
eva

A th
wes
thre
prof

Obs
meq
swe
in
mesa

A

g

Obs
mar
Tab
insp

Obs
mar
mill]

bevel shall be re-bevelled or rejected.

ck shoulder flatness. Place a straightedge across the sealing shoulder on the box énd or acr

pad-root surfaces shall be inspected for pits, cuts and gouges. All detected imperfectio
uated according to 10.14.8.2.3.

read-profile gauge shall be used to inspect the condition of the\thread profile of both the pin
r. The inspector shall look for visible light between the gauge‘and the thread flanks, roots and
ad-profile checks 90° apart shall be made on each connegtion. All detected imperfections or
le gauge shall be marked and evaluated according to 10:14.8.2.4.

erve the tool-joint outside surface for signs of damage including but not limited to pits, cuts,
hanical damage and cracks. Place a straightedge along the outside diameter to check for g
Il. If the area near the bevel causes the straight'edge to lift off, the counterbore diameter shall
ccordance with 10.15. Observe the tool-joint inside surface for signs of erosion or wear;
sure for maximum inside diameter according to 10.23.

erve the pin-base marking, especially the weight code/grade markings on the pin base.
kings are consistent with the pipe identified on the work order. See Figure 5, Tables B.16 an
e C.4 (Table D.4), column 3, \for pin-base stencil details. Missing marking shall be repo
ection report.

erve the identification groove(s) and mill-slot markings on the tool-joint outside diameter. Ve
kings are consistentowith the pipe identified on the work order. See Figure 6 for tool-joint
slot details.

a portion of

bss a chord
ulder is not

s shall be

and box for
crest. Two
japs on the

jents, other
igns of box
be checked
if present,

Verify that
4 B.17, and
ted on the

rify that the
groove and
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10.14.8 Evaluation and classification

10.14.8.1 §

10.14.8.1.1

The should
different typ

10.14.8.1.2

The sealing
protrusions

10.14.8.1.3
Any visually

10.14.8.1.4

The sealing
leak. Depre

Figure 7 — Lead gauge check on pin threads

ealing shoulders

General

pr face provides the only seal on a rotary shouldéred connection. The following criteria apply tq the
es of imperfections.

Protrusions

shoulders shall be inspected.for any abnormalities in the sealing face that result in any metal
above the surface. All faces-with protrusions shall be rejected.

Shoulder flatness

detectable unflatress prevents further use of the tool joint until the problem is corrected.

Depressions

shoulders shall be inspected for any depression in the surface that can cause the connection to
ssions that do not lie closer than 1,59 mm (0.062 in) to the OD bevel or the counterbore bevel are

acceptable,

Depressions that do not cover more than 50 % of the radial width of the seal surface nor ex{end

more than 6,35 mm (0.025 0 in) in the circumferential direction are acceptable. All other depressions shall be

rejected.

10.14.8.1.5

Faces that

Re-facing of sealing faces

have been rejected for areas of fluid erosion, leaks, galls, fins, or metal that protrudes above the

sealing surface shall be repaired by field re-facing or shall be removed from service. At each re-facing, a
minimum amount of material shall be removed. The maximum removal of material shall be 0,79 mm (0.031 in)
from a pin or box at any one re-facing and not more than 1,59 mm (0.062 in) cumulatively. If benchmarks or
other evidence indicates that more than these limits have been removed, the connection shall be rejected.

58
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After re-facing, the shoulders shall be checked for flatness. Place a straightedge across the sealing shoulder
on the box end or across a chord of the sealing shoulder on the pin. Rotate the straight edge and check for
any indications that the shoulder is not flat. Any visually detectable unflatness prevents further use of the tool
joint until the problem is corrected.

NOTE Without benchmarks, determination of cumulative re-facing cannot be determined with certainty. There are
two indicators that the maximum of 1,59 mm (0.006 in) has been exceeded on connections cut to ISO 10424-2 and
API Spec 7-2.

a) The length of the pin base at the first point of full depth thread exceeds 14,29 mm (0.562 in).

b) The box counterbore is reduced to less than 14,29 mm (0.562 in).

Not exceeding these limits does not assure that the cumulative re-facing limit has not been exceeded.

Aftdr repair, the face shall be re-examined for compliance with the criteria of 10.14.7.
10.14.8.2 Thread surfaces

10.14.8.2.1 Protrusions

Thel thread surfaces shall be inspected for any protrusions of metal above the surface. Dents and mashes are
typical causes of protrusions. All threads with protrusions shall be rejected. Surfaces rejected for protrusion
may be repaired by filing with a soft grinding wheel. The thread profile-shall be checked after any such filing
and|the requirements of 10.14.8.2.4 shall be met or the connection-shall be removed from service.

10.14.8.2.2 Galling

All galled threads shall be rejected.

10.14.8.2.3 Pits, cuts and gouges

Pits| cuts and gouges that result in slight depressions in the flanks and crests of the threads are adceptable as
long as they do not extend more than 38 mm (1.5 in) in length. Pits, cuts and gouges that are in the root of the
threpd are rejected if they are within tworthreads of the last engaged thread. Pits, cuts and gouges that are in
the foot of other threads cannot exceed 0,79 mm (0.031 in) in depth.

10.14.8.2.4 Thread profile

A thHread profile gauge shall’be used to inspect the condition of the thread profile of both the pin jand box for
wedr. The inspector shalHook for visible light between the gauge and the thread flanks, roots and|crest. If the
visible gap between-the gauge and the thread crest is greater than 0,79 mm (0.031 in) over four fonsecutive
threpds or 1,5 mm-(0.06 in) over two consecutive threads, the connection shall be rejected. Visible gaps
between the gauge and the thread flanks estimated to be more than 0,4 mm (0.016 in) shall bg cause for
rejection. Anynindication of stretching shall be evaluated by measuring the lead error as describgd in 10.15.
Classification of stretching shall be in accordance with 10.15.6.2. All stretched pins shall be inspected for
cragks’in.accordance with 10.21.

10.14.8.3 Outside- and inside-diameter surfaces

Outside and inside surfaces in areas other than hard-banding shall be free of visible cracks.

10.14.8.4 Weight code and grade identification markings

If present, the weight code and grade information on the pin base and the mill slot shall agree with each other
or the pipe shall be rejected. If the markings do not agree with the work order, the pipe shall be marked as
incorrect pipe and removed from the string. If no markings are present to identify weight code and grade, it
shall be noted on the inspection report.
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10.14.9 Repair of rejected tool joints

For repair of rejected tool joints, see 10.16.

10.15 Tool joints — Check for box swell and pin stretch

10.15.1 Description

Over-torque conditions are manifested as box swell or pin stretch, depending on which element is weaker in
torsion. This check is to detect these over-torque conditions.

10.15.2 Sui

All surfaces
process.

face preparation

being examined shall be cleaned so that foreign material does not interfere with théinsped

10.15.3 Equipment

A 250 mm

etal rule with 0,5 mm divisions (or a 12 in rule with 1/64 in divisions), OD, callipers, a lead g4

capable of measuring from the point of the last full depth thread (see Figure 14) with-the proper contacts a
lead-setting standard for the pitch and taper of the threads being inspected are required. A dial callipér is

optional. M
and for se
Table C.3 (

10.15.4 Leg

The accura
measuring

error of 0,0
these deter;

For lead
0,005 mm (

tal rule and dial calliper shall meet the requirements of 9.2.2. Ball éontact sizes for the lead g4
ting the standard compensation length for measuring parallel to the pitch cone are give
[able D.3).

d-gauge calibration

Cy of the lead gauge shall be checked on a precision screw micrometer or other device capab
n 0,003 mm (0.000 1 in). Determine the amount-af micrometer movement necessary to indicat
P5 mm (0.001 in) by the lead gauge for each*3;025 mm (0.001 in) of the lead-gauge scale. F
minations, prepare a table of accumulative error for the entire scale range of the lead gauge.
jauges, the accuracy of interval (measurements and be w
0.000 2 in).

repeated readings shall

Lead gauges shall be calibrated at least.every six months, and when they have been subjected to unu

shock that ¢

an affect the accuracy of the.gauge.

10.15.5 Standardization

10.15.5.1 |

lllumination

10.15.5.2 L

lumination
shall meet.the requirements of 9.3.2.

ead gauge

tion

uge
hd a

uge
n in

e of
B an
rom

thin

sual

Before use

the distance hetween ball contacts shall be set at 51. mm (7 in)’ and-the indicator set to the

ero

position when the gauge is applied to the proper setting of the standard template. A gauge is zeroed when the
null point is zero when the gauge is pivoted upon the fixed ball point through a small arc on either side of the

correct line

of measurement.

10.15.5.3 Frequency of standardization

Standardization of the lead gauge shall be performed at the beginning of each job.

Periodic standardization checks shall be performed as follows:

a)
b)

60

at the beginning of each inspection shift;

at least every 25 ends measured or inspected in a continuous operation;
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whenever there is a change of operator (inspector);
after the last connection has been inspected;
whenever a reject reading is encountered,;

prior to resuming operation after repair or change to the gauge.

10.15.5.4 Unacceptable checks

-2:2008(E)

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

inspected.
10.15.6 Inspection procedure
10.15.6.1 Box swell
Using a precision rule or dial calliper, measure the counterbore diameter, O, at twoplaces approximately 90°
apalt (see Figure 10). The measurement is made from the projected intersection-of the counterbpre with the
box| face rather than to the internal bevel. Diameters shall not exceedthe values listed in Table C.7
(Table D.7).
As an additional check, the outside diameter may be checked to detect-box swell. Use caution, ag down-hole
OD |wear can make this method unreliable. Measure the OD using-callipers at the OD bevel and then measure
the OD 51 mm (2 in) away from the bevel. If the OD at the bevelis’greater by 0,79 mm (1/32 in) ¢r more, the
conpection shall be rejected.
10.15.6.2 Pin stretch
Using the lead gauge, place the movable contactin the last full-depth thread near the sealipng shoulder
(see Figure 7) and the fixed contact in the groove\at the appropriate distance. Make sure the movable contact
is in contact with the thread flanks. The gauge(shall be pivoted about the fixed contact in a small grc on either
sidg of the correct line of measurement. The-minimum fast (+) or maximum slow (-) reading is the lead error.
A spcond measurement shall be takencafter moving the lead gauge approximately 90° countef-clockwise.
Leafd measurements shall not exceed +0,152 mm (0.006 in) in 50,8 mm (2 in).
10.15.7 Evaluation and classification
All stretched pins shall bé_magnetic-particle inspected in accordance with 10.21. Threads containing cracks
shall be rejected. This_requirement includes pins stretched less than 0,0152 mm (0.006 in).
Ping having leadsmédsurements that exceed 0,152 mm (0.006 in) in 50,8 mm (2 in) shall be rejectgd.
10.16 Repair of rejected tool joints

unaffected

Sho

connections and shall be magnetic-particle inspected in accordance with 10.21 for pin recuts and 10.22 for

box

recuts.

10.17 Tool joints — Check tool-joint pin and box outside diameter and eccentric wear

10.17.1 Description

The outside diameter of the box tool joint is the controlling factor for box tool-joint torsional strength. The
minimum outside diameter for each class is the tool-joint diameter that is required for the box tool joint to have
80 % of the torsional strength of a pipe with the minimum wall for that class. Pin outside diameters shall meet

© 1SO 2008 — All rights reserved

61


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

the same criteria. The box shoulder is visually checked for eccentric wear and minimum shoulder width is
checked if eccentric wear is evident.

10.17.2 Surface preparation

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection

process.

10.17.3 Equipment

A 250 mm
required. A
requiremen

oy | L ) Y o W P - L 4.0 . 1 H 4104 . alirsion: AV el ITH
noiar Turc witlht - U, o 1T Uiviolvtlio (Ul ad < 11T TUIC  VWILI I7O5 1T UIVISIUTTS ) ariu UL Ldiliptl o
dial calliper may be substituted for the metal rule. The metal rule and dial calliper shall meet
s of Clause 9. An additional straightedge is required to check eccentrically wear on box should

10.17.4 Standardization

10.17.4.1 |

lllumination

10.17.4.2 §

Using the

lumination
shall meet the requirements of 9.3.2.
tandardization

metal rule or dial calliper, set the OD callipers to the minimum tool-joint outside diamete

premium class for the pipe size, grade and connection as found in Table C.6 (Table D.6).

10.17.4.3 K

Standardizd

Periodic stg

a) atthek
b) atleas
c) whene
d) afterth
e) whene
f)  prior to)
10.17.4.4 |

requency of standardization

tion of the OD calliper shall be performed at the’beginning of each job.
ndardization checks shall be performed as-follows:

eginning of each inspection shift;

every 25 ends measured or inspected in a continuous operation;

er there is a change of operator (inspector);

e last connection has’been inspected;

er a downgrade.reading is encountered;

resuming, operation after repair or change to the calliper.

nacceptable checks

are
the
ers.

for

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

inspected.

10.17.5 Inspection procedure

Visually check the box shoulder for eccentric wear. If the tool joint is eccentrically worn, the minimum shoulder
shall be evaluated according to 10.17.6.2.

Check the tool-joint outside diameter approximately 25 mm (1.0 in) from the sealing shoulder, on both the box
and pin, to ensure that the outside diameter is equal to or larger than the minimum for premium class; see
Table C.6 (Table D.6).
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outside diameter for each end shall be checked in at least two places approximately 90° apart.

Tool joints not meeting the requirements for premium class shall be evaluated in accordance with 10.17.6.

10.17.6 Evaluation and classification

10.17.6.1 Outside diameter

Tool joints failing to meet the requirements for premium class shall be measured to determine the minimum
outside diameter approximately 25 mm (1.0 in) from the sealing shoulder. The minimum diameter shall be

recq
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ple D.6).

E
rved.

Tool joints with less than the minimum outside diameter can be usable as long as the torque

7.6.2 Eccentric wear

tool joints with visual eccentricity require the minimum shoulder width. Shoulder width is meas
bction of the outside diameter surface to a projection of the counterbore’ at the plane of the 9
Figure 8, S,,). Tool joints with a shoulder width less than the minimium for premium shall be ¢

lass 2, provided the shoulder width meets the minimum for class 2; otherwise, the tool jo
sified class 3. Minimum shoulder widths are shown in Table C{6(Table D.6).
1 1 -
- 1 N - lge
A A ! ([
v s } a—
g =4 - =l
= Q Q V)
bl Al B
Y it 77
| Y o4
2 . 1 .
X
S
R3S
X

f Table C.6

restriction is

ured from a
0° shoulder
owngraded
nt shall be

Key

1
2

tong space
hard-banding

Figure 8 — Tool-joint classification measurements
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10.18 Tool joints — Measure tool-joint pin and box outside diameter and check for eccentric

wear

10.18.1 Description

The outside diameter of the box tool joint is the controlling factor for box tool joint torsional strength. The
minimum outside diameter for premium and class 2 are based on a tool-joint-to-pipe torsional ratio of at least
80 %. The minimum wall values for each class of pipe are used to calculate the pipe torsional strength. Pin
outside diameters shall meet the same criteria. The box and pin outside diameters are measured and the
values recorded on the inspection work sheet. The box shoulder is visually checked for eccentric wear and

minimum sheulderwidth-ismeasured-if-eccentric-wearis-evident.

10.18.2 Sui

All surfaces
process.

face preparation

being examined shall be cleaned so that foreign material does not interfere with-the deted

10.18.3 Equipment

A 250 mm

metal rule with 0,5 mm divisions (or a 12in rule with 1/64 in divisions) and OD callipers

required. Al dial calliper may be substituted for the metal rule. Metal rule and dial calliper shall meet
requirements of 9.2.2 and 9.2.3. An additional straightedge is required to«check eccentrically wear on
shoulders.

10.18.4 lllumination

lllumination|shall meet the requirements of 9.3.2.

10.18.5 Inspection procedure

Visually chgck the box shoulder for eccentric wear:lf the tool joint is eccentrically worn, the minimum shod
shall be evgluated according to 10.18.6.

Search the| tool-joint outside diameter for the minimum diameter approximately 25 mm (1.0 in) from
sealing shqulder, on both the box and\pin tool joint, using the OD callipers. When the minimum out
diameter is [found, adjust the callipers until they are sized to the minimum diameter.

Using the metal rule or callipersi-nieasure the distance between the contacts on the calliper.

10.18.6 Evaluation and eclassification

The minimt
based on th

NOTE 1

m outside diameter shall be recorded on the inspection work sheet and the tool joint class
e highéest classification standard that it meets according to Table C.6 (Table D.6).

[oeb)joints with less than the minimum outside diameter can be usable as long as the torque restricti

tion

are
the
box

Ider

the
side

fied

nis

observed.

Box tool joints with visual eccentricity require measurement of the minimum shoulder width. Shoulder width is
measured from a projection of the outside diameter surface to a projection of the counterbore at the plane of
the 90° shoulder (see Figure 8, S,,). Tool joints with a shoulder width less than the minimum for premium shall
be downgraded to class 2 provided the shoulder width meets the minimum for class 2; otherwise, the tool joint
shall be classified class 3. Minimum shoulder widths are shown in Table C.6 (Table D.6).
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10.19 Tool joints — Check tool-joint pin and box tong space

10.19.1 Description

The criteria for determining the minimum tong space for tool joints on used drill pipe should be based on safe
and effective tonging operations on the rig floor, primarily when manual tongs are in use. In this regard, there
should be sufficient tong space to allow full engagement of the tong dies, plus an adequate amount of tong
space remaining to allow the driller and/or floorhand to visually verify that the mating shoulders or the
connection are unencumbered to allow proper make-up or break-out of the connection without damage. The
minimum tong space requirements provided in this part of ISO 10407 are based on manual tong applications.

It is| also recommended that any hard-banded surfaces of the pin or box tool-joint tong spacé-be excluded
fronp the area of tong-die engagement, as stated above, when minimum tong space is determined. This
pragtice ensures that optimum gripping of the tongs is achieved and that damage to tong dies’is mlinimized. In
cases where tool-joint diameters have been worn to the extent that the original hard-banding has been
subgtantially removed, the user may include this area in determining the minimum topg'space.

bctions may
nimum tong

The|use of other types of tongs or devices designed for the purpose of making and breaking conn
reqiiire a minimum tong space different from those shown here for manual tongs. In this case, mi

spages shall be determined by agreement with the owner/user. The user Shall provide the criterig necessary
to epsure that the intent of this recommendation is satisfied.

10.19.2 Surface preparation

All gurfaces being examined shall be cleaned so that foreign material does not interfere with the mpasurement
progess.

10.19.3 Equipment

A 250 mm metal rule with 0,5 mm divisions (or a2 in rule with 1/64 in divisions) is required for the|inspection.
10.19.4 lllumination

llluination shall meet the requirements of 9.3.2.

10.19.5 Inspection procedure

Chgck that the tong space;on the box tool joint from the plane of the tool-joint face to the corner of|the tapered
shoplder and the outside diameter of the tool joint meets or exceeds the minimum tong-space length. If hard-
banfing is present{chéck from the plane of the tool-joint face to the edge of the hard-banding neargst the tool-
joint face (see Figure 8).

Chdck thatithe’tong space on the pin tool joint from the plane of the tool-joint face to the corner of|the tapered
shoplder and the outside diameter of the tool joint meets or exceeds the minimum tong-space length. If hard-
banfing is present, check from the plane of the tool-joint face to the edge of the hard-banding neargst the tool-
jointface{seeFigure-8)-

10.19.6 Evaluation and classification

If user-specified criteria are not provided, the minimum tong space for pin tool joints shall be 75 % of the tool-
joint outside diameter but not less than 102 mm (4 in), and the box tong space shall not be less than Lg [see
Table C.7 (Table D.7)] plus 25 mm (1 in). Tool joints not meeting the minimum tong-space requirement agreed
to by the owner/user shall be rejected.
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10.20 Tool joints — Measure tool-joint pin and box tong space

10.20.1 Description

The criteria for determining the minimum tong space for tool joints on used drill pipe should be based on safe
and effective tonging operations on the rig floor, primarily when manual tongs are in use. In this regard, there
should be sufficient tong space to allow full engagement of the tong dies, plus an adequate amount of tong
space remaining to allow the driller and/or floorhand to visually verify that the mating shoulders or the
connection are unencumbered to allow proper make-up or break-out of the connection without damage. The
minimum tong space requirements provided in this part of ISO 10407 are based on manual tong applications.

It is also re
excluded fr
This practi
minimized.

has been slibstantially removed, the user may include this area in determining the minimum tong space.

The use of

require a minimum tong space different from those shown for manual tongs. In this case, minimum

spaces sha
to ensure th

10.20.2 Sui

All surfaces
process.

10.20.3 Equipment

A 250 mm metal rule with 0,5 mm divisions (or a 12 in rute with 1/64 in divisions) is required for the inspect

10.20.4 lllu

lllumination

10.20.5 Ins

Measure th
tapered shgq
from the pl4g
for both the

The action

mination

commended that any hard-faced (hard-banded) surfaces of the pin or box tool-joint tong spact
bm the area of tong-die engagement as stated above when minimum tong space is determi
e ensures that optimum gripping of the tongs is achieved and that damage to tong die
n the case where tool joint diameters have been worn to the extent that the original hard-ban

bther types of tongs, or devices designed for the purpose of making and breaking connections

| be determined by agreement with the owner/user. The user shall provide the criteria neces
at the intent of this recommendation is satisfied.

face preparation

being examined shall be cleaned so that foreign material-does not interfere with the measuren

shall meet the requirements of 9.3.2.

pection procedure

b tong space on the’box and pin tool joint from the plane of the tool-joint face to the corner of
ulder and the outside diameter of the tool joint (see Figure 8). If hardbanding is present, mea
ne of the tool-jointface to the edge of the hardbanding nearest the tool-joint face. The tong sf
pin and box shall be recorded on the inspection work sheet.

equired-toclassify is covered in 10.20.6.

10.20.6 Everluation and classification

b be
hed.
S is
Hing

can
ong
sary

hent

ion.

the
sure
ace

If user-specified criteria are not provided, the minimum tong space for pin tool joints shall be 75 % of the tool-
joint outside diameter but not less than 102 mm (4 in) and the box tong space shall not be less than Ly [see
Table C.7 (Table D.7)] plus 25 mm (1 in). Tool joints not meeting the tong-space requirement agreed to by the

owner/user
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10.21 Tool joint — Magnetic-particle inspection of the pin threads

10.21.1 General

In 10.21 the equipment requirements, descriptions and procedures are provided for wet fluorescent-magnetic-
particle inspection of the external surface of the pin thread area on used drill-pipe tool joints. This inspection is
performed to detect transverse cracks in the thread roots with special attention to the last engaged thread.

The thread area is from the small end of the pin up to and including the pin base.

10.2+2 Equipment
10.21.2.1 Longitudinal field

A coil, either AC or DC (HWAC, FWAC or filtered FWAC or pulsating DC), may be dséd for thig inspection.
Thel number of turns of the coil shall be clearly marked on the coil.

10.21.2.2 Fluorescent-particle inspection
Flugrescent-magnetic-particle solutions shall comply with the requirements of 9.4.8.3. An ultrpviolet light
soufce, fluorescent magnetic particles, a 100 ml centrifuge tube (graduated in 0,05 ml incremepts) and an

ultrgviolet light meter are required. If the particles are supplied-as an aerosol, the centrifuge |tube is not
required.

L

10.21.2.3 Additional equipment
Addijtional equipment includes a magnetometer or gauss meter.

10.21.3 lllumination

lllupination of the surfaces for fluorescent-magnetic-particle inspection shall comply with the reqyirements of
9.4.8.5.

10.21.4 Surface preparation
Thel inspection areas shall-be-Cleaned of all grease, thread compound, dirt and any other foreign| matter that
can| interfere with particle-mobility, complete wetting of the surface by the particle carrier and indication
detection.

Surface coatingsisuch as anti-gall treatment, shall be smooth and shall have a thickness equal to or less than
0,08 mm (0.002\in).

10.21.5«Calibration

EquipmentTatibratiormiscoveredm Clause9-
10.21.6 Standardization

10.21.6.1 Ultraviolet-light intensity check

Verify the intensity of the ultraviolet light under working conditions. The intensity at the surface shall be at least
1 000 pW/cm?2.
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10.21.6.2 DC coil or pulsating DC coils

Select a typical tool joint from the string for inspection. Place the DC coil over the tool joint near the sealing
shoulder. Energize the coil to establish a residual longitudinal field. Using the residual field, apply the
magnetic particles to the inspection area and observe the particle mobility. If the magnetic particles continue
to flow for longer than 10 s, increase the magnetic field strength and reapply magnetic particles. If the
magnetic particles are pulled out of suspension prematurely, i.e. within an interval shorter than 6 s, reverse
the coil and apply slightly less current. Continue until the magnetic particle mobility is from 6 s to 10 s after

application.

After the proper magnetic field has been established based on particle mobility, measure the field at the end of

the connecfion using a gauss meter or magnetometer. The field in each subsequent connection shall be-w|
10 % of the|established field strength.

NOTE

background poise and reduced indication brightness.

10.21.6.3 AC coil

Select a typical pipe from the string for inspection. Place the coil on the pipemear the sealing shou

Energize t

light conditjons and observe the distance over which the particles have, définitive movement due to
magnetic field [normally 76 mm (3 in) to 102 mm (4 in)]. This distance becomes the inspection distance
each placeinent of the AC coil. Multiple coil placements on the threads can.be required.

10.21.7 Ins

The steps f

the drill-pip¢ condition and the options agreed to between the;owner and the agency. Visible-light inspectiq

the threads

The following steps are conducted in a darkened area (21,5 Ix maximum visible light). The inspector sha

in the darke
or photochr

Place the
adequate nj
is the maxin

For DC coil
atleast1s
specified in

shall be donme with an active field.

Apply the p
and in a sy
attention to

xcessive ampere-turns (NI) can cause a lack of mobility of the wet particles that results in” incre

coil and apply magnetic-particle solution on both sides of the coil in“the appropriate ultrav

pection procedures
br inspection found in this subclause are the minimum requirements and can vary depending U
as described in 10.14 is required prior to the_ukraviolet-light inspection.

ned area at least 1 min prior to beginning inspection to allow the eyes to adapt. Darkened len
bmic lenses shall not be worn.

coil on the pin shoulder being“inspected. For the DC coil, this placement should providg

agnetic field to cover the entire thread area. For the AC coil, the distance established in 10.21
hum inspection distance. Multiple placements can be required to inspect the entire pin length.

Turn the coil off:, Move the coil out of the way and measure the field at the end of the tool joir
10.21.6.2. Adjust the coil as necessary to establish a proper field. For AC coils, the insped

brticle-bath by gently spraying or flowing the suspension over the threads. Using the ultraviolet
itably ‘\darkened area, examine the threaded area completely around the pipe, paying partig

thin

hsed

der.
olet
the
for

pon
n of

| be
ses

an
6.2

5, energize the coilhwith the magnetizing current at the level established during standardizationp for

t as
tion

ight,
ular
that

the root of the last engaged thread. Reapplication of particles is required when the section

was on the

bottom is rolled to the top.

For AC caoils, displace the coil to cover any additional area and repeat 10.21.6.3.

Repeat the process with at least a 25 mm (1.0 in) overlap until the entire area being inspected has been

covered.

Magnetic particles and cleaning materials shall be removed after inspection.
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10.21.8 Evaluation and classification

All tool-joint threads containing a crack, regardless of depth, shall be rejected.

If it is necessary to distinguish cracks from machining marks in the thread roots, a high-speed, soft wheel may
be used to buff the indication. Buffing shall not be used to remove cracks.

10.21.9 Repair of rejected tool joints

For repair of rejected tool joints, see 10.16.

10.22 Tool joint — Magnetic-particle inspection of box threads

10.2

Thig

The)
of th

10.2

10.2

2.1 General

box threaded area is from the large end of the counterbore to the end-of the thread root in th
e box.

2.2 Equipment

2.2.1 Longitudinal field

inspection is performed to detect transverse cracks in the thread roots with special attention to the last
engpged thread.

e small end

A DC (HWAC, FWAC or filtered FWAC or pulsating DC).coil shall be used for this inspection. Th¢ number of

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

10.2

Flud

soufce, fluorescent magnetic particles,~a-100 ml centrifuge tube (with 0,05 ml increments) and a

ligh
10.
Add

10.2

lun
94.

10.2

2.2.2 Fluorescent-particle inspection
rescent-magnetic-particle solutions shall comply with the requirements of 9.4.8.3. An ultr

meter are required. If the particles-are supplied as an aerosol, the centrifuge tube is not requir
2.2.3 Additional equipment
itional equipment includes a magnetometer (or gauss meter).

2.3 lllumination

hination of the surfaces for fluorescent-magnetic-particle inspection shall comply with the reqy
B.5.

2.4)Surface preparation

aviolet light
n ultraviolet
Bd.

irements of

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter that
can interfere with particle mobility, complete wetting of the surface by the particle carrier and indication
detection.

Surface coatings, such as anti-gall treatment, shall be smooth and shall have a thickness equal to or less than
0,05 mm (0.002 in).

10.22.5 Calibration

Equ

ipment calibration is covered in Clause 9.
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10.22.6 Standardization

Select a typical tool joint from the string for inspection. Place the DC coil over the tool joint near the threaded
area. Energize the coil as specified in Table C.1 (Table D.1) based on the outside diameter of the box
connection. Using the residual field, apply the magnetic particles to the thread area and observe the particle
mobility. Adjust field as high as possible without the magnetic particles being prematurely pulled out of
suspension in the threaded area. Particle mobility should continue for at least 6 s.

After the proper magnetic field has been established based on particle mobility, measure the field at the end of
the connection using a gauss meter or magnetometer. The field in each subsequent connection shall be within
10 % of the established field strength.

10.22.7 Inspection procedures

The steps for inspection found in this subclause are the minimum requirements and can vary ‘depending on
the drill-pipg¢ condition and the options agreed to between the owner and the agency. Visible-light inspectign of
the threads|as described in 10.14 is required prior to the ultraviolet-light inspection.

The following steps are conducted in a darkened area (21,5 Ix maximum visible light), The inspector shall be
in the darkened area at least 1 min prior to beginning the inspection to allow the-eyes to adapt. Darkgned
lenses or photochromic lenses shall not be worn.

For the box, place the coil over the tool joint over the threaded area. Energize the coil with the magnetigzing
current at the level established during standardization for at least 1 s. Tutn'the coil off. Measure the field a{ the
end of the tpol joint as specified by the criteria established in 10.22.6.~Adjust the coil as necessary to establish
the proper fjeld.
Apply the magnetic particle bath by gently spraying or flowing the suspension over the threads. Uping
ultraviolet light, examine the threaded area on the top halfiof the connection using a mirror to examine| the
thread root$, paying particular attention to the root of the\last engaged thread. Rotate the tool joint 180°|and
reapply the|particles. Using ultraviolet light, examine_the threaded area on the top half of the connection using
a mirror to ¢xamine the thread roots, paying particular-attention to the root of the last engaged thread.

Remove magnetic particles after inspection.

10.22.8 Evaluation
All tool-join{ threads containing a erack, regardless of depth, shall be rejected.

If it is necegsary to distinguish-cracks from machining marks in the thread roots, a high-speed, soft wheel may
be used to buff the indication) Buffing shall not be used to remove cracks.

10.22.9 Repair of rejected tool joints

For repair of rejected tool joints, see 10.16.

10.23 Tool joints — Measure tool-joint pin inside diameter

10.23.1 Description

The inside diameter of the tool joint is the controlling factor for pin tool-joint torsional strength. The maximum
inside diameter is the basis for the tool-joint pin to meet the tool-joint-to-pipe torsional ratios of at least 80 %.
Pipe torsional values are based on the minimum wall values for the pipe in the respective class. As new tool-
joint inside diameters normally meet the higher 80 % requirement for new pipe, and inside diameters normally
do not change, this check is typically done only if a problem is detected visually or for critical service.

70 © 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

10.23.2 Surface preparation

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection
process.

10.23.3 Equipment

A 250 mm metal rule with 0,5 mm divisions (or a 12 in rule with 1/64 in divisions) and ID callipers are required.
A dial calliper may be substituted for the metal rule. Metal rule and dial calliper shall meet the requirements of
9.2.2 and 9.2.3.

10.23.4 lllumination

llluination shall meet the requirements of 9.3.2.

10.23.5 Inspection procedure
Visually check the inside diameter for wear, erosion or other conditions affecting the diameter.

Chdck the inside diameter with the callipers at any area of inside-diameter-increase. If no area of| increase is
pregent, check the diameter at a typical area approximately under the lastfull-depth thread (see Figure 8).

Usi

mg the metal rule or callipers, measure the distance between the contacts on the calliper.

10.23.6 Evaluation and classification

Thel maximum inside diameter shall be recorded on the inspection work sheet and the tool joint classified
based on the highest classification standard that it m&ets according to Table C.6 (Table D.6) (see Figure 8).

10.24 Magnetic-particle inspection of.the connection OD for heat-check cracking

10.24.1 General

The| entire outside surface of the\pin and box tool joint excluding any hard-banding area is inspected for
longitudinal indications. Tool ja@ints and other down-hole equipment that are rotated under high lateral force
agajnst the formation can be)damaged as a result of friction heat checking. If the radial thfust load is
sufflciently high, surface heat checking can occur in the presence of drilling mud. The steel i alternately
healed and quenched'ds it rotates. This action produces numerous irregular heat-check cracks, often
accpmpanied by londenaxial cracks sometimes extending through the full section of the tool joint.

10.24.2 Equipment

10.24.2 1 Fransverse field

UselarrACyoke-with-articulatedlegsforthis-inspestion

10.24.2.2 Dry magnetic particles

Dry magnetic particles shall meet the requirements of 9.4.8.2. A powder bulb, capable of applying magnetic
particles in a light dusting, shall be used.

10.24.3 lllumination

lllumination of the inspection surfaces for visual inspection and visible-light magnetic-particle inspection shall
comply with the requirements of 9.3.2.
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10.24.4 Surface preparation

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter that
can interfere with particle mobility and indication detection. All surfaces being inspected shall be powder dry.

Surface coatings (paint, etc.) shall be smooth and shall have a thickness equal to or less than 0,05 mm

(0.002 in).

10.24.5 Calibration

Equipment calibration is covered in Clause 9

10.24.6 Standardization

10.24.6.1 AC Yoke

Select a tygical tool joint from the string for inspection and adjust the legs of the yoke to maximize contact with

the tool-joint surface when positioned transversely to the tool-joint axis.

10.24.6.2 Inspection procedures

The steps for inspection found in 10.24.6 are the minimum requirements-ahd can vary depending upon| the

drill-pipe condition and the options agreed to between the owner and the"agency.

Perform the inspection in a lighted area (538 Ix minimum visible-light) as follows. Darkened lenses$ or

photochroniic lenses shall not be worn.

a) Place the yoke transversely across the connection OD approximately 12,7 mm (0.5 in) from the shoulder.

b) Energize the yoke and, while the current is on, apply the dry magnetic particles in a light cloud at near-
zero vaglocity between the legs of the yoke.

c) Allow gt least 3 s for indications to form afnd)then examine the area while still applying the current.

If no indication is found, turn off the yok&-and move it, allowing for proper overlap, and repeat steps a) tp c).

Continue tolinspect and move until the'entire OD surface on tool joints, or a distance of 254 mm (10.0 in) from

the shoulddr for other down-hole drill'stem elements, excluding hard-banding, has been inspected.

Both the pin and box tool-joint-outside diameters shall be inspected.

10.24.7 Evaluation and classification

Any heat-cijeck craeking within 50 mm (2 in) of the box sealing shoulder or deeper than 0,5 mm (0.020 in) are

non-repairaple and-shall be cause for rejection. Heat-check cracking equal to or less than 0,5 mm (0.020 in)

deep shall

eremoved or the tool joint shall be rejected.

10.25 Bi-directional wet magnetic-particle inspection of the connection OD for heat-check

cracking

10.25.1 General

The entire outside surface of the pin and box tool joint, excluding any hard-banding area, is inspected for
transverse and longitudinal indications. Tool joints and other down-hole equipment that are rotated under high
lateral force against the formation can be damaged as a result of friction heat checking. If the radial thrust load
is sufficiently high, surface heat checking can occur in the presence of drilling mud. The steel is alternately
heated and quenched as it rotates. This action produces numerous irregular heat-check cracks often
accompanied by longer axial cracks, sometimes extending through the full section of the tool joint.
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10.25.2 Equipment

10.25.2.1 Longitudinal field

An AC yoke or a coil, either AC or DC (HWAC, FWAC or filtered FWAC or pulsating DC), may be used for this
inspection. The number of turns of the coil shall be clearly marked on the coil.

10.25.2.2 Transverse/circular field

An AC yoke or internal conductor may be used. The current for the internal conductor may be supplied with

DCa thlcc-phaac rectifred-AC powet cupp:y Of ququitw-diauhalyc powet aupp:y. The power-st p|y shall be
cappble of meeting the amperage requirements of Table C.2 (Table D.2). Table C.17 (Table-D.1|7) provides
the| mass per metre (foot) for various tool-joint outside and inside diameter\-cgmbinations.
Tabje C.18 (Table D.18) provides the mass per metre (foot) for various outside and-inside diameter
conbinations for drill collars.

10.25.2.3 Wet magnetic particles

10.25.2.3.1 Fluorescent-particle inspection

Flugrescent-magnetic-particle solutions shall comply with the requiréments of 9.4.8.3. An ultrpviolet light
soufce, fluorescent magnetic particles, a 100 ml centrifuge tube (gfaduated in 0,05 ml incremepts) and an
ultraviolet light meter are required. If the magnetic particles aressupplied as an aerosol, the centrifuge tube is
not fequired.

10.25.2.3.2 White background and black magnetic particles

White background and black magnetic-particle wet-inspection aerosol materials shall be from the same
manufacturer, or specified as compatible by the-product manufacturer and used in accordange with the
manufacturer's requirements.

10.25.2.4 Additional equipment

A mlagnetometer or gauss meter istrequired if a DC coil is used for magnetization.

10.25.3 lllumination

lllupination of the inspection surfaces for visual inspection and visible-light black magnetic-particl¢ inspection
sha|l comply with the“requirements of 9.3.2. lllumination of the surfaces for fluorescent-magnetic-particle
insgection shall comply with the requirements of 9.4.8.5.

10.25.4 Surface preparation

Thel inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign| matter that
canlLinterfere with particle maobility, complete wetting of the surface by the particle carrier and indication
detection.

Surface coatings (paint, etc.), including white background coating if a white background and black magnetic
particle system is used, shall be smooth and shall have a thickness equal to or less than 0,05 mm (0.002 in).

10.25.5 Calibration

Equ

ipment calibration is specified in Clause 9.
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10.25.6 Sta

ndardization

10.25.6.1 AC yoke

Select a typical pipe from the string for inspection and adjust the legs of the yoke to maximize contact with the
pipe surface when positioned for the appropriate inspection direction.

10.25.6.2 DC coils

Select a typical tool joint from the string for inspection. Place the DC coil over the tool joint near the centre of

the tool joi
magnetic p
to flow for
magnetic p
the coil ang
application.

After the pr

the connecfion using a gauss meter or magnetometer. The field in each subsequent €onnection shall be w|

10 % of the

10.25.6.3 A

Select a tyy
Energize th
light condit
magnetic fi

each placement of the AC coil. Multiple coil placements on the threads can be required.

10.25.6.4 Magnetizing rod

The magne
in Table C.
specified in
provides th
Table C.18

combinations for drill collars.

10.25.7 Ins

10.25.7.1 (

The inspec
one of the
minimum r

prticles to the inspection area and observe the particle mobility. If the magnetic particles cont
longer than 10 s, increase the magnetic field strength and reapply magnetic particles:’ If
ariicles are pulled out of suspension prematurely, i.e. within an interval shorter than 6's, rev

the
nue
the
prse

apply slightly less current. Continue until the magnetic particle mobility is from 6 sito 10 s after

bper magnetic field has been established based on particle mobility, measure.the field at the er

established field strength.

\C coils

ical pipe from the string for inspection. Place the coil on thepipe near the centre of the tool j
e coil and apply the magnetic-particle solution on both sides of the coil in the appropriate ultrav
ons and observe the distance over which the particles' have a definitive movement due to
eld [normally 76 mm (3 in) to 102 mm (4 in)]. This distance becomes the inspection distance

tizing rod shall be completely insulated;from the part being inspected. Power-supply requirem
P (Table D.2) shall be met based on‘the mass per metre (foot) of the tool joint. The current |

the table shall be the magnetizing Current for the longitudinal inspection. Table C.17 (Table D

e mass per metre (foot) for various tool-joint outside and inside diameter combinati
(Table D.18) provides the._mass per metre (foot) for various outside and inside diam

pection procedures

eneral

ion area~shall be inspected with both a longitudinal and transverse/circular magnetic field u
brogedures in 10.25.7.2 or 10.25.7.3 for each. The steps for inspection found in 10.25.7 are]
bguirements and can vary depending upon the drill-pipe condition and the options agree

d of
thin

bint.
olet
the
for

Bnts
evel
17)
bNS.
eter

5ing
the
j to

between theownrerand-the agency:

10.25.7.2 Fluorescent method

10.25.7.2.1

General

The following steps are conducted in a darkened area (21,5 Ix maximum visible light). The inspector shall be
in the darkened area at least 1 min prior to beginning inspection to allow the eyes to adapt. Darkened lenses
or photochromic lenses shall not be worn.
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10.25.7.2.2 Yoke

The longitudinal inspection may be done with the yoke, as described in this subclause, or using a magnetizing
rod and DC power supply (see 10.25.7.2.4). With the tool joint in a darkened area, place the yoke transversely
across the tool-joint OD approximately 12,7 mm (0.5 in) from shoulder. Energize the yoke and, while the
current is on, apply the particle bath by gently spraying or flowing the magnetic-particle bath over the tool-joint
OD in the magnetized area. Allow at least 3 s for indications to form and then, while still applying the current,
use ultraviolet light to examine the area.

If no indication is found, turn off the yoke and move it, allowing for proper overlap, and repeat the above
procedure. Continue to inspect and move until the entire OD surface on tool joints, or a distance of
254mm (10 in) from the shoulder for other down-hole drill stem elements, excluding hard-banding, has been
insgected for longitudinal indications.

Tra
10.2
proq
oD
ultrd
insp

nsverse inspection may be done with the yoke, as described in this subclause, (or.Using
5.7.2.3). Inspect the entire area with the legs of the yoke placed longitudinally; following
edures as above. Apply the particle bath by gently spraying or flowing the suspension over
in the magnetized area. Allow at least 3 s for indications to form and ther examine the
violet light. Continue to inspect and move until the entire OD surface of the inspection are
ected for transverse indications.

a coil (see
) the same
he tool-joint
area using
B has been

L
4

10.25.7.2.3 Coil

With the tool joint in a darkened area, place the coil over the tagl-joint OD approximately in the ni
tool|joint. Magnetize the tool joint as established during standardization and apply the magnetic-f
by gently spraying or flowing the suspension over the tool joint. Allow at least 3 s for indications
then examine the area that is visible using ultraviolet light!

iddle of the
article bath
o form and

Roll the tool joint and inspect successive areas until-100 % of the tool-joint OD surface has been inspected.

-
4

10.25.7.2.4 Magnetizing rod

Mag
or fl

netize the pipe. With the tool joint in‘a-darkened area, apply the magnetic-particle bath by gen
owing the suspension over the tool)joint. Allow at least 3 s for indications to form and then ¢

area that is visible using ultravioletiight.

Roll

the tool joint and inspect/suecessive areas until 100 % of the tool-joint OD surface has been in

tly spraying
xamine the

spected.

L
4

10.25.7.3 White background and black magnetic-particle wet method

10.25.7.3.1 Genetral

The)
Dar

app
takq

steps i 10.25.7.3.2 to 10.25.7.3.4 are conducted in a lighted area (538 Ix minimum v
ened-lenses or photochromic lenses shall not be worn. White contrast background materi
ied"to'the entire tool-joint outside diameter excluding hard-banding, in a light, even coat. C
nhot to damage the background coating during handling, until the inspection is complete.

sible light).
als shall be
Tre shall be

10.25.7.3.2 Yoke

With the tool joint in a lighted area, place the yoke transversely across the tool-joint OD approximately
12,7 mm (0.5 in) from the shoulder. Energize the yoke and, while the current is on, apply the magnetic-particle
bath by gently spraying or flowing the suspension over the tool-joint OD in the magnetized area. Allow at least
3 s for indications to form and then examine the area for longitudinal imperfections while still applying the
current.

If no indication is found, turn off the yoke and move it, allowing for proper overlap, and repeat the above
procedure. Continue to inspect and move until the entire OD surface on tool joints, or a distance of
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254 mm (10.0 in) from the shoulder for other down-hole drill stem elements, excluding hard-banding, has been
inspected for longitudinal flaws.

Inspect the entire area for transverse imperfections with the legs of the yoke placed longitudinally, following
the same procedures as above.

10.25.7.3.3 Coil

With the tool joint in a lighted area, place the coil over the tool-joint OD approximately in the middle of the tool
joint. Magnetize the tool joint as established during standardization and apply the magnetic-particle bath by
gently sprayi ' i joi indicati then
examine th

area that is visible.

Roll the too] joint and inspect successive areas until 100 % of the tool-joint OD surface has been inspected.

10.25.7.3.4| Magnetizing rod
Magnetize the pipe. With the tool joint in a lighted area, apply the magnetic-particle bath\by gently spraying or
flowing the fsuspension over the tool joint. Allow at least 3 s for indications to form and then examine the @rea
that is visible.

Roll the too] joint and inspect successive areas until 100 % of the tool-joint QD surface has been inspecteq.

10.25.8 Evaluation and classification

non-repairaple and shall be cause for rejection. Heat-check cracking equal to or less than 0,5 mm (0.020 in)

Any heat-c:E)eck cracking within 51 mm (2 in) of the box sealing shoulder or deeper than 0,5 mm (0.020 in) is
deep shall he removed or the tool joint shall be rejected.

10.26 Tool joints — Measure the tool-joint counterbore depth, pin-base length and seal
width

10.26.1 Description
Values obtained by measurement of the“counterbore depth and the pin-base length can provide positive
evidence of over-re-facing. A shoulder;flatness check can provide evidence of high or low spots on the face
that can reqult in an improper seal~Seal width provides for a contact area on the face that is sufficiently large
so the metdl at the face does nat-yield at normal make-up torque.

NOTE Qver-re-faced togl joints can have counterbore depths and pin-base lengths within tolerance.

10.26.2 Surface preparation

All surfaceg being examined shall be cleaned so that foreign material does not interfere with the detegtion
process.

10.26.3 Equipment
A 250 mm metal rule with 0,5 mm divisions (or a 12in rule with 1/64 in divisions), bevel protractor and
hardened and ground profiles for the thread form being inspected are required. A dial calliper may be

substituted for the metal rule. Metal rule and dial calliper shall meet the requirements of 9.2.2 and 9.2.3. An
additional straightedge is required if eccentrically worn box shoulders are found.

10.26.4 lllumination

lllumination shall meet the requirements of 9.3.2.
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10.26.5 Inspection procedure

Measure the length of the counterbore. Place the rule so that the end is at the intersection of the counterbore
and the beginning of the tapered section and record the distance at the plane of the face. The minimum
counterbore length is shown in Table C.7 (Table D.7). Boxes with counterbore lengths less than the value in
Table C.7 (Table D.7) shall be rejected.

Measure the length of the pin base, L, (see Figure 9). Using a profile gauge, locate the point of the first full-
thread depth nearest the sealing shoulder. Place the rule so that the end is against the face and record the
distance at the intersection of the pin base and the thread flank at the point of the first full-depth thread. The
maximum pin-base length is shown in Table C.7 (Table D.7); pins with longer bases shall be rejected.

Loy

|

<
d

Lt

A
Y

Figure 9 — Pin measurement areas

Seal width is measured from the corner of the outside bevel and sealing face to the corner of the [nside bevel
and|face. Measurements shall be takenrat the point that the seal appears to be the thinnest (see Figure 2).
Segl widths shall not be less than 1,2’mm (0.047 in) smaller than the minimum shoulder width [specified in
Tabje C.6 (Table D.6).

Plage a straight edge along the’18° shoulder of the box tool joint at three places around the diameter. Observe
any|gaps between the straight edge and the 18° shoulder; record minimum contact. Use a bevel protractor to
measure the angle of thie/18° shoulder, report shoulder angles not meeting the owner/user requ{rements. In
the pbsence of ownet/user requirements, report all tool joints with shoulder angles not between 16{ and 20°.

10.27 BHA connection — Visual inspection of bevels, seals, threads and stress-relief
features

10.27Description

This inspection covers the visual examination of the BHA connections. The inspection can be broken down
into four main areas: bevel, sealing shoulder, threads and stress-relief features, if present.

This inspection is done in a lighted area (538 Ix minimum visible light) and includes the following.
a) Verify the presence of a bevel around the complete circumference.
b) Inspect the seal to detect high spots caused by mechanical impact and surface damage, such as gouges,

cuts, pits, dents and other visually detectable imperfections that can affect the sealing of the connection.
Shoulder flatness is also checked.
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c) The threads shall provide an interference-free make-up surface on a rotary shouldered connection. As an
aid in detecting thread-form irregularities, a profile gauge shall be used on each connection.
d) Stress-relief features provide a smooth area to spread cyclic stresses. Their ability to do this depends on

their surface being smooth and free of stress concentrators. Inspection is done to locate and evaluate
stress concentrators in the features.

10.27.2 Preparation

process. It

10.27.3 Eq]:ipment

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection

A metal rulg with 0,5 mm divisions or 1/64 in divisions, a hardened and ground profile gauge,_ an inspegtion
mirror, a lead gauge with proper setting standard and contacts, and a portable light or mirrorfor illuminatign of
internal borgback surfaces are required.

10.27.4 Calibration

Lead gauge
affect the a

10.27.5 lllu

lllumination

s shall be calibrated at least every six months and after being subjected to unusual shock that
ccuracy of the gauge.

mination

shall meet the requirements of 9.3.2.

10.27.6 Standardization

Lead gauge contacts shall be the prescribed diameter [+ 0,05 mm (£ 0.002 in)] [see Table C.3 (Table L

and set in
standard sg

10.27.7 Ins

Verify the
present for

The should
shall be snj
and/or strai
Either of th
such as pits

Visually chg

he lead gauge at a 51 mm (2 in) interval: The lead gauge shall be standardized on the se
that the null point is at zero when the'gauge is oscillated through a small arc.

pection procedure

presence of a bevel around the full circumference. At least a 0,79 mm (1/32 in) bevel shal

pr face provides_the) only seal on a rotary shouldered connection. To accomplish this task, the
ooth and flat~Examine the sealing shoulder using visual-inspection techniques. Use a finge
jhtedge to supplement the visual inspection in the detection of large-area depressions and bul
bse conditions requires re-facing or shop repair. Localized imperfections on the sealing should
, cuts, ‘gouges and grooves, shall be evaluated in accordance with 10.27.8.1.

ckthe box shoulder for eccentricity. If the connection is eccentric, determine whether the bore

he full circumference.(Any evidence of strap-welding shall cause the component to be rejected|

can

D.3)]
ting

be

face
r tip
pes.
ers,

sin

the centre of the connection. If the thread axis and bore axis are oli-centre by more than 1,5 mm (0.06 1n), the
tool shall be marked for disposition by the owner/user, since down-hole tools can get caught in the off-centring.

Use a straightedge across the box face and across a chord of the pin face to check for shoulder flatness. Any
visual indication that the shoulder is not smooth and flat shall be cause for rejection.

Thread-root surfaces shall not have sharp-bottomed depressions extending beyond the root cone of the
thread or round-bottomed, corrosion-like depressions exceeding 0,79 mm (0.031 in) below the root cone of
the thread. These conditions require shop repair.

The thread surfaces shall be inspected for any protrusions of metal above the surface. Dents and mashes are
typical causes of protrusions. Thread surfaces shall also be inspected for cuts, pits and gouges. A thread-
profile gauge shall be used to inspect the condition of the thread profile of both the pin and box for wear. The
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inspector shall look for visible light between the gauge and the thread flanks, roots and crest and rocking of
the profile gauge. Two thread-profile checks, 90° apart, shall be made on each connection. Visible light or
rocking of the profile gauge requires examination with a lead gauge to determine if the threads are stretched.

Place a straightedge in the box on the crest of the threads to determine whether the thread crests are on a
consistent taper. Any rocking of the straight edge is cause for rejection.

10.27.8 Evaluation and classification

10.27.8.1 Sealing shoulders

All faces with high spots shall be rejected.

All §ealing shoulders that show evidence of galling shall be rejected.
Thel sealing shoulders shall be inspected for any depression in the surface that can“cause the cgnnection to
leaK. Depressions that do not lie closer than 1,5 mm (0.06 in) to the OD bevel er!\the counterbore bevel are
acceptable. Depressions that do not cover more than 50 % of the radial width"ef'the seal surface or extend

more than 6,4 mm (0.25 in) in the circumferential direction are acceptable. ‘All other depressions shall be
rejefted.

10.27.8.2 Re-facing of rejected sealing faces

Facks that have been rejected for areas of fluid erosion, leaks, galls, fins or metal with high spots above the
sealing surface may be field re-faced to repair the defect responsible for their rejection, provided that

a) |the maximum removal of material does not exceed(0,79 mm (0.031 in) from a pin or box dur|ng any one
re-facing, and

b) |not more than 1,57 mm (0.062 in) of material is removed cumulatively. At each re-facing, |a minimum
amount of material shall be removed. If*benchmarks or other evidence indicates more than [these limits
have been removed, the connection shall be rejected.

NOTE Without benchmarks, the amount of cumulative re-facing cannot be determined with certainty.

Aftdr repair, the face shall be re=éxamined for compliance with the criteria of 10.27.7.
10.27.8.3 Thread surfaces

10.27.8.3.1 Protrusions

All threads with, protrusions shall be rejected. Surfaces rejected for protrusions may be repaired byifiling with a
hanf file. The'thread profile shall be checked after any such filing and the requirements of 10.27.8)3.4 shall be
met|or the eonnection shall be rejected.

10.27-8-372—Gatting

All galled threads shall be rejected.
10.27.8.3.3 Pits, cuts and gouges
Pits, cuts and gouges that result in slight depressions in the flanks and crests of the threads are acceptable as
long as they do not extend more than 38 mm (1.5 in) in length. Sharp-bottomed imperfections in the thread
roots shall be cause for rejection. Pits, cuts and round-bottomed gouges that are in the root of the thread shall

be cause for rejection if they are within two threads of the last engaged thread. Pits, cuts and round-bottomed
gouges that are in the root of other threads shall not exceed 0,79 mm (0.031 in) in depth.
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10.27.8.3.4 Thread profile

A thread profile gauge shall be used to inspect the condition of the thread profile of both the pin and box for
wear. The inspector shall look for visible light between the gauge and the thread flanks, roots and crest. If the
visible gap between the gauge and the thread crest is more than 0,79 mm (0.031 in) over four consecutive
threads or 1,5 mm (0.06 in) over two consecutive threads, the connection shall be rejected. Visible gaps
between the gauge and the thread flanks estimated to be more than 0,4 mm (0.016 in) shall be cause for
rejection. Any indication of stretching shall be further inspected for stretching according to 10.15.6.2.

10.27.8.4 Stress-relief features

cuts, tool marks or other stress raiser deeper than 0,79 mm (0.031 in), and sharp-bottomed imperfectjons
deeper tham 1,5 mm (0.06 in). It is permissible to remove small areas of corrosion by polishing thie area with
emery cloth or a flapper wheel. A relief groove containing cold-steel die stamp marks shall be rejected.

The cylind:{Fal section of the stress-relief groove and boreback shall be free of round-bottomed corrosion,‘rits,

10.27.9 Repair of rejected bottom-hole-assembly connections

Shop repaif and return to service is normally available for rejected bottom-hole-assembly connections if| the
other requifements, such as length and tong space, are met. Areas containing cracks shall be cut off prigr to
repair. All fecut connections shall meet the requirements for new connections ‘and shall be inspectefd in
accordancg with 10.31 for ferromagnetic BHA component recuts and 10.32 for non-ferromagnetic BHA
component|recuts.

10.28 BHIA — Measure box outside diameter, pin inside diameter, counterbore diameter and
benchmark location if a benchmark is present

10.28.1 Desgcription

The outsidg diameter of the boxes and inside diameterof the pins are measured. The values are recorded so
that the bepding-strength ratio can be calculated . when a mating piece is determined. For drill-collar strings,
measure the inside diameters of all collars in thg)'string and determine the minimum outside diameter |that
meets the minimum bending-strength ratio based on the smallest inside diameter. Determine the maximum
outside diafneter that meets the maximum bending-strength ratio based on the largest inside diameter. [Drill
collars between the minimum and maximum diameter meet the prescribed bending-strength ratio regardless
of the order in which they are assembled. Drill collars outside the acceptable outside-diameter range|are
marked for |disposition by the owner/user. Counterbore diameters are measured to determine if box swell[has
occurred. Iflbenchmarks are present, the location in relation to the sealing face is measured.

10.28.2 Surface preparation

All surfaceq being measured shall be cleaned so that foreign material does not interfere with the measurement
process.

10.28.3 Eqvipment

A 250 mm metal rule with 0,5 mm divisions (or a 12 in rule with 1/64 in divisions) and outside-diameter and
inside-diameter callipers are required. A dial calliper may be substituted for the metal rule. Metal rule and dial
calliper shall meet the requirements of 9.2.2 and 9.2.3.

10.28.4 lllumination

lllumination shall meet the requirements of 9.3.2.
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10.28.5 Inspection procedure

Examine the connection outside diameter for the minimum diameter approximately 102 mm (4.0 in) from the
sealing shoulder using the callipers to measure the OD of the box. When the minimum outside diameter is
found, adjust the callipers until they are sized to the minimum diameter.

Using the metal rule or callipers, measure the distance between the contacts on the calliper.

Record the minimum outside diameter.

Adjust the inside-diameter callipers until they are sized to the inside diameter of the pin approximately 76 mm
(3.0]in) from the end of the pin.

Using the metal rule or callipers, measure the distance between the contacts on the callipers.
Redord the maximum inside diameter.

Using a precision rule or dial calliper, measure the counterbore diameter, Qg or low-torque dounterbore,
Dy 1hrq, (Figures 10 and 11) at two places approximately 90° apart. The measurement is made from the
projected intersection of the counterbore with the box face rather than tocthe/internal bevel. Diameters shall
not pxceed the values listed in Tables C.9 and C.10 (Tables D.9 and D.10):

®D¢
$Q.

A

A
 J

a |Taper.
Figure 10 — Box measurement areas

\'#
N\

N

¢0 LTorq

C]

o
Q
.

Figure 11 — Low-torque connection
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If benchmarks are present, measure the distance from the benchmark to the face. If the distance indicates
that more than 1,5 mm (0.06 in) has been removed by re-facing, the connection shall be rejected. Recording

the value is

not required.

10.28.6 Evaluation and classification

10.28.6.1 Bending-strength ratios

If the bending-strength ratio ranges are being evaluated, the acceptable range shall be provided by the
owner/operator. Without guidelines, the agency records the outside and inside diameters without evaluation.

When an agceptable bending-strength range is provided, determine the smallest and largest inside diamleter
for the strifg. Use the smallest inside diameter to determine the smallest outside diameter measurement
within the sfring that meets the bending-strength ratio range. Use the largest inside diameter to determing the
largest outgide diameter measurement that meets the bending strength ratio range. These two,values becpme
the range of acceptable outside diameters for the bottom-hole assembly.

For standgrd connections, Table C.12 (Table D.12) provides outside diameters and inside diamgters
correspond|ng to bending-strength-ratio ranges for a wide variety of rotary shouldered connections. Minor
differences |[between measured inside diameter and inside diameters in Table G2 (Table D.12) are of |ittle
significancd; therefore, select the inside diameter closest to the measured diaméter.

The following BSR ranges may be used as guidelines in specifying acceptable BSRs:

a) BHA smaller than 152 mm (6 in): 1,90 to 2,50;

b) BHA 1$2 mm to 203 mm (6 into 8 in): 2,25 to0 2,75;

c) BHA larger than 203 mm (8 in): 2,50 to 3,20.

For propriefary connections, consult the manufacturer'siguidelines for determining bending-strength ratios.
10.28.6.2 Qounterbore diameter

If the counterbore diameter exceeds the.maximum diameter value in Table C.9 or Table C.10 (Table D.p or
Table D.10}, the box shall be rejected.

10.29 BHA — Check bevel diameter

10.29.1 Desgcription

The bevel diameter affects the force with which the sealing shoulders are engaged at a given make-up torque.
This affects| the ability of the shoulders to stay together and remain sealed in a bending moment down-holg.
10.29.2 Surface preparation

All surfaces being checked shall be cleaned so that foreign material does not interfere with the measurement

process.

10.29.3 Equipment

A 250 mm metal rule with 0,5 mm divisions (or a 12 in rule with 1/64 in divisions) and OD callipers are
required if the check is going to be made with callipers. A dial calliper may be substituted for the metal rule. If
the check is going to be made with dial callipers only, a dial calliper is required. The metal rule and dial calliper
shall meet the requirements of 9.2.2 and 9.2.3.
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10.29.4 lllumination

lllumination shall meet the requirements of 9.3.2.

10.29.5 Inspection procedure

Set the calliper to the maximum bevel diameter listed for the appropriate BHA component and outside
diameter [see Table C.11 (Table D.11)].

Check each bevel diameter to verify that the diameter is smaller than the maximum. This check shall be done

in t

/Q Ihlnr‘ne on each connection qpprnyimnmly aQ° apart

Set
diar

Chs
two

10.2

BeVi

10.80 BHA — Measure bevel diameter

10.3
The

up
dow

10.3

All
prog

10.3

A 2

required if measurement is going to be made with callipers. A dial calliper may be substituted fq

rule
and

10.3

heter.

ck each bevel diameter to verify that the diameter is larger that the minimum. This\check shal
places on each connection approximately 90° apart.

9.6 Evaluation and classification

el diameters that do not fall within the specified range shall be measured (see 10.30).

0.1 Description
bevel diameter affects the bearing stress with which:the sealing shoulders are engaged at a ¢

orque. This affects the ability of the shoulders to stay together and remain sealed in a bend
n-hole.

0.2 Surface preparation

urfaces being measured shall be cleaned so that foreign material does not interfere with the m
€ss.

0.3 Equipment
50 mm metal rule with 0,5 mm divisions (or a 12in rule with 1/64 in divisions) and OD ¢

If the measurement is going to be made with dial callipers only, a dial calliper is required. Th
dial calliper;shall meet the requirements of 9.2.2 and 9.2.3.

0.4 IHlumination

Mu

the calliper to the minimum outside diameter listed for the appropriate BHA component and outside

be done in

iven make-
ng moment

basurement

allipers are
r the metal
e metal rule

hination shall meet the requirements of 9.3.2.

10.30.5 Inspection procedure

Set

the calliper to the intersection of the bevel and sealing shoulder of the connection.

Use the metal rule or dial calliper to determine the diameter.

10.30.6 Evaluation and classification

Bevel diameter shall be within the ranges specified in Table C.11 (Table D.11). Bevel diameters outside the
allowed range shall be re-bevelled or the BHA component shall be rejected.
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10.31 BHA — Magnetic-particle inspection of the pin and box threads

10.31.1 General

In 10.31 the equipment requirements, descriptions and procedures are provided for wet fluorescent-magnetic-
particle inspection of the external surface of the pin-thread area and the internal surface of the box threads on
used bottom-hole-assembly connections. Inspection includes stress-relief features if present. This inspection
is performed to detect transverse cracks in the thread roots and stress-relief features with special attention to

the last eng

The pin-thread-a

stress-relie
to the end
boreback b

10.31.2 Eq

10.31.21 ¢

A DC (HW/
turns of the

10.31.2.2 K

Fluorescen
source, flug

light meter|are required. If the magnetic particles are supplied as an aerosol, the centrifuge tube is
required.

10.31.2.3 Additional equipment

Additional gquipment includes a magnetometer'(orgauss meter).

10.31.3 lllumination

lllumination|of the surfaces for fluorescent-magnetic-particle inspection shall comply with the requiremen
9.4.8.5.

10.31.4 Surface preparation

The inspeollion areas-shall be cleaned of all grease, thread compound, dirt and any other foreign matter
can interfefe with_particle mobility, complete wetting of the surface by the particle carrier and indicg
detection.

aged thread.

groove and the seallng shoulder The box threaded area is from the Iarge end of the counter
of the thread root in the small end of the box or the end of the small-end boreback taper
DX.

ipment

oil

coil shall be clearly marked on the coil.

luorescent inspection

-magnetic-particle solutions shall comply with the redquirements of 9.4.8.3 An ultraviolet
rescent magnetic particles, a 100 ml centrifuge tubewith 0,05 ml increments) and an ultrav

Seg or
pore
in a

\C, FWAC or filtered FWAC or pulsating DC) coil shall be used for this-inspection. The number of

ight
olet
not

that
tion

Surface co3

tinas _such as anti-aall treatment _shall be smooth and shall have g thickness eaual to or less
~J 7 ~J 7 -r

han

0,05 mm (0.

10.31.5 Cal

002 in).

ibration

Equipment calibration is covered in Clause 9.
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10.31.6 Standardization

10.31.6.1 DC coil on pin connection

Select a typical bottom-hole-assembly connection from the string for inspection. Place the coil on the bottom-
hole-assembly connection near the sealing shoulder. For drill collars, the polarity of the coil shall be the same
as the residual polarity in the drill collar. Energize the coil to establish a residual longitudinal field. Using the
residual field, apply magnetic particles to the inspection area and observe the particle mobility. If the magnetic
particles continue to flow for longer than 10 s, increase the magnetic field strength and reapply magnetic
particles. If the magnetic particles are pulled out of suspension prematurely, i.e. within an interval shorter than
6 s, reverse the coil and apply slightly less current. Continue until the magnetic particle mobility is from 6 s to
10 4 after application.

NOT
max|
esta

| field. If the
necessary to

E Short subs and other components might not retain sufficient field to inspect using & tesidua
mum available magnetizing force is used and the proper particle mobility cannot be achiéved, it is
blish an active magnetic field to the same criteria as above.

Afte
the
field

t the end of
cription, the

r the proper magnetic field has been established based on particle mobility, measure the field &
connection using a gauss meter or magnetometer. For multiple components*of the same des
in each subsequent connection shall be within 10 % of the establishedfield strength.

10.31.6.2 DC coil on box connection

Se
are
con

ct a typical tool joint from the string for inspection. Place thé)DC coil over the tool joint near t
. Energize the coil as specified in Table C.1 (Table D:}) based on the outside diameter
hection. Using the residual field, apply magnetic particles to the thread area and observe

he threaded
of the box
the particle

molj ulled out of

Sus

ility. Adjust the field as high as possible without thetmagnetic particles being prematurely p
pension in the threaded area. Particle mobility should continue for at least 6 s.

t the end of
cription, the

Afte
the
field

r the proper magnetic field has been established based on particle mobility, measure the field &
connection using a gauss meter or magnetometer. For multiple components of the same des
in each subsequent connection shall be within 10 % of the established field strength.

10.31.7 Inspection procedures

10.31.7.1 General
The]
con
the

steps for inspection found in 10.31.7 are the minimum requirements and can vary depenging on the
nection condition and“the options agreed to between the owner and the agency. Visible-light ipspection of
hreads in accordance with 10.27 is required prior to the ultraviolet-light inspection.

The)
sha
lens

following steps are to be conducted in a darkened area (21,5 Ix maximum visible light). Th
| be in the\darkened area at least 1 min prior to beginning inspection to allow eyes to adap
es or _photochromic lenses shall not be worn.

€ inspector
. Darkened

10.3

1.7!2 Pin-thread inspection

Place the coil on the pin shoulder to be inspected.

Energize the coil with the magnetizing current at the level established during standardization for at least 1 s.
Turn the coil off. Move the coil out of the way and measure the field at the end of the bottom-hole-assembly
connection, as specified by the criteria established in 10.31.6.1. Adjust the coil as necessary to establish the
proper field.

Apply the magnetic-particle bath by gently spraying or flowing the suspension over the threads. Examine the
threaded area completely around the pipe, paying particular attention to the root of the last engaged thread.
Reapplication of particles is required when the section that was on the bottom is rolled to the top.
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10.31.7.3 Box thread inspection

For the box

, place the coil over the bottom-hole-assembly connection centred over the threaded area.

Energize the coil with the magnetizing current at the level established during standardization for at least 1 s.
Turn the coil off. Measure the field at the end of bottom-hole-assembly connection as specified in the criteria

established

in 10.31.6.2. Adjust the coil as necessary to establish the proper field.

Apply the magnetic-particle bath by gently spraying or flowing the suspension over the threads. Examine the
threaded area on the top half of the connection, using a mirror to examine the thread roots, paying particular

attention to

the root of the last engaged thread. Rotate the bottom-hole-assembly connection 180° and a

ply

the particle$. Examine the threaded area on the top half of connection, using a mirror to examine the th

roots, payi

Magnetic p

particular attention to the root of the last engaged thread.

rticles and cleaning materials shall be removed after inspection.

10.31.8 Evaluation

Evaluate al

crack-like indications to verify that they are cracks.

10.31.9 Classification

BHA contai

ning cracks shall be rejected and considered unfit for further drilling service.

10.32 BHA connection — Liquid-penetrant inspection ofithe pin and box threads

10.32.1 Ge

heral

In 10.32 the equipment requirements, descriptions and- procedures are provided for visible-dye lig

penetrant ir
used, non-fi
the threade

The pin-thr
stress-relief
to the end @

spection of the external surface of the pin<thread area and the internal surface of box thread
erromagnetic bottom-hole-assembly connections. This inspection is performed to detect crack
 area with special attention to the last.engaged thread roots.

pad area is from the small end of the pin up to and including the intersection of the pin bas
groove and the sealing shoulder. The box threaded area is from the small end of the counter
f the thread root at the small.end of the box or the end boreback taper in a boreback box.

10.32.2 Equipment

The followir

g equipment istrequired:

a) penetrant, whichrmay be either solvent-removable or water-washable;

b) penetrant cleaner/remover, liquid-penetrant and penetrant developer, from the same manufacturer

compa

ible, with each other;

ead

uid-
5 on
s in

e or
pore

and

c) inspection mirror (required for the box connections);

d) lint-free clean cloths;

e) mirror or portable light for illumination of internal surfaces.

10.32.3 lllumination

lllumination

86

of the inspection surfaces shall comply with the requirements of 9.3.2.
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10.32.4 Surface preparation

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter that
can interfere with the penetrant capillary process. The cleaning may be accomplished by steam cleaning,
mineral spirits or a commercial penetrant cleaner. If cleaned with anything other than a commercial penetrant
cleaner, a final cleaning shall be done with commercial penetrant cleaner to remove any cleaning product

residue.

10.32.5 Calibration

No

e is required

10.3

For
spe

If a
conm

10.3

Con
hav
insp
reje
bein

If n

2.6 Standardization

penetrant inspection, the temperature of the connection shall be within the penetrant ma
Cified limits throughout the inspection process.

penetrant recycling system is used, the inspection agency shall have a documented performary
pare performance against new penetrant. This requirement is not applicable to one-time-use m

2.7 Inspection procedures

duct a visual inspection of all the surfaces being evaluated for any visible indications of crack
ng indications that may be cracks shall be inspected with“a localized penetrant inspection
ection of the entire threaded area. If cracks are confirmied within those areas, the connect
cted. Additional inspections are required only if there is a requirement to determine the extent
g cut off.

p cracks are detected visually or with the locdlized penetrant examination, apply penetrant t

area being inspected with penetrant by any suitable means. Penetrant shall not be allowed to dr

dwe

Ren
has
moi
the

Ren
exc
cles

Sol
sen

App
mal

Il process. Dwell time shall be based on the’penetrant manufacturer's recommendation.

hove excess solvent-removable penetrant by wiping with clean, lint-free cloths until virtually g
been removed. The last traces of the penetrant shall be removed with a clean, lint-free
stened with cleaner/solvent remover. For the box connection, a mirror is required to check the]
box threads.

nove water-washable penetrant by washing, which shall be done with a coarse spray at a p
peding 280 kPA (40-psi). Avoid over-rinsing. For the box connection, a mirror is required tq
ning of the box threads.

ent shall net>be sprayed or otherwise applied directly to the surfaces being inspected
itivity is.affected by the number of wipes it takes to clean the excess penetrant from the surfac

ly thetdeveloper within 5 min of the excess-penetrant removal. Developer shall be appliec

nufacturer's

ce check to
ethods.

s. Any area
prior to the
on shall be
of the area

b the entire
during the

Il penetrant
cloth lightly
cleaning of

ressure not
b check the

Inspection
e.

in such a

nen that there is a light coating of developer in the thread roots and stress-relief features. D

evelopment

time starts when the developer has dried. Developer dwell time shall be based on the penetrant
manufacturer’'s recommendation.

Initial examination of all surfaces being inspected shall be conducted within 1 min of the application of the
developer. After the required dwell time but not more than 1 h after the developer has dried, conduct the final
inspection.

After inspection, all penetrant and developer shall be removed.

10.32.8 Evaluation

Evaluate all crack-like indications to verify that they are cracks.
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10.32.9 Classification

BHAs containing cracks shall be rejected and considered unfit for further drilling service.
10.33 BHA — Dimensional measurement of stress-relief features

10.33.1 Description

In 10.33 procedures are provided for the dimensional measurement of stress-relief groove and boreback
features. The dimensions of the boreback in the box and stress-relief groove on the pin are not affected by

usage. If th = ; fime
the connecfion is inspected is normally not necessary.

10.33.2 Surface preparation

All surfaceg being examined shall be cleaned so that foreign material does not interfere with the detegtion
process.

10.33.3 Equipment

The following equipment is required:

a) mirror ¢r spotlight, for internal illumination;

b) 250 mm metal rule with 0,5 mm divisions (or a 12 in rule with 1/64,in divisions);

c) precisipn callipers capable of reaching the diameter of the stress-relief groove;

d) telescgpe gauge or inside micrometer suitable for the diameter of the boreback.

NOTE A dial calliper can be substituted for the metal rule.

Metal rule, micrometers and dial callipers shall mget the requirements of 9.2.2 and 9.2.3.

10.33.4 lllumination

lllumination|shall meet the requirements-of 9.3.2.

10.33.5 Inspection procedure

Roll the botfom-hole assembly to find the point that the stress-relief groove intersects the crest of the thread.
Using a rul¢ or dial callipers, measure the length of the stress-relief groove from the shoulder to the point at
which the gfoove intérsects the thread crest (see Figure 12). Record the measurement on the inspection Work
sheet.

Using precisiefreattipers;meastre-the—diameter-of the-stress-retief-groove-inthe—centre-of-the—greove P,

(see Figure 12). Record the measurement on the inspection work sheet.

Position the telescope gauge across the diameter of the boreback approximately 12,7 mm (0.5 in) in back of
the last thread scratch in the boreback (see Figure 13). Verify that the telescope gauge is across the diameter
and normal to the thread axis. Lock the telescope gauge using the locking screw. Remove the telescope
gauge and measure the size using a digital/dial calliper. Record the measurement on the inspection work
sheet.

Locate the last thread scratch in the box connection. Measure the distance from the shoulder face to the last
scratch (see Figure 13, Ly). Record the measurement on the inspection work sheet.

Measure the distance, L¢,;, to the end of the cylindrical section of the boreback (see Figure 13).
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Figure 12 — Stress-relief groove
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Figure 13 — Boreback box
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1 profile gauge
2 full-depth thread
3 non-full-depth thread 2 3

Figure 14 — Location of last full-depth thread
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10.33.6 Evaluation and classification

The length of the stress-relief groove, Lgg, shall not be less than 24,6 mm (0.97 in) nor more than 26,2 mm
(1.03 in). An alternate stress-relief groove length of 19,0 mm (0.75in) to 31,7 mm (1.25 in) may be used by
agreement on rental tools and other short-term usage tools.

The diameter of the stress-relief groove, Drg, shall not be less than the minimum or greater than the
maximum value shown in Table C.10 (Table D.10).

The boreback length, Ly, from the shoulder to the last scratch of the thread shall meet the requirements of

Table C.10

(Table D.10) or the connection shall be rejected.

The length
rejected.

The borebs
value show

Lgy), of the boreback cylinder shall not be less than 25 mm (1in) or the connection.shal

ck cylinder diameter, D, shall not be greater than maximum value or less than”the minirn
n in Table C.10 (Table D.10).

10.34 Length measurements of the counterbore, pin and pin neck

10.34.1 Deg

The dimeng
measuremg
connection
thing that a

scription

ions of counterbore length, pin length and pin neck length_(on non-stress-relieved connecti
nts are inconclusive as to the amount of re-facing that has¢been done but can indicate that
has been re-faced beyond the 1,5 mm (0.06 in) cumulative re-facing limit. Re-facing is the
fects these lengths in use. If the counterbore length is at'the specified minimum of 16 mm (0.6

when new @nd the length is less than 14,2 mm (0.56 in) on subsequent inspection, the connection has b

re-faced be
would be re
facing. Ben

10.34.2 Sui

All surfaces
process.

yond limits. If the counterbore had been longer than the minimum when new, the re-facing li
ached prior to reaching 14,2 mm (0.56 in), thus ,the measurements are inconclusive regarding
chmarking is the only reliable way to evaluate-the amount of re-facing.

face preparation

being examined shall be cleaned; so that foreign material does not interfere with the deteq

10.34.3 Equipment

The followir

g equipment is required:
n metal rule with*0,5 mm divisions (or a 12 in rule with 1/64 in divisions);
dial calliper'can be substituted for the metal rule.

ed-and ground profile gauge;

be

num

bNs)
the
pnly
B in)
een
mits
re-

tion

a) 250 mr
NOTE A
b) harden
c)

metal rule, micrometers, and dial callipers, which meet the requirements of Clause 9.

10.34.4 lllumination

lllumination

shall meet the requirements of 9.3.2.

10.34.5 Inspection procedure

Measure the distance from the face to the intersection of the counterbore and inside-diameter chamfer parallel
to the thread axis. The length shall not be less than the value shown in Tables C.9 and C.10 (Tables D.9 and

D.10).

90

© 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

Measure the length of the pin from the sealing shoulder to the face of the pin parallel to the thread axis. The
pin length shall not be greater than the maximum value or less than the minimum value shown in
Tables C.9 and C.10 (Tables D.9 and D.10).

Use a profile gauge to locate the last point of full thread depth near the sealing shoulder on non-stress-
relieved pins. This is done by placing the profile gauge in the thread and moving it toward the shoulder until
the decreased depth of the last thread root begins to lift the profile gauge (see Figures 14 and 15). Mark that
point on the pin base. At that location, measure the distance from the shoulder to the intersection of the pin
base and the stab flank nearest the shoulder. If that distance is more than the maximum length as shown in
Table C.9 (Table D.9), the connection shall be rejected.

Key

10.3

Mes4d
sha

2

< =

last full-depth thread
pin-base length

Figure-15 — Pin-base length

4.6 Evaluation and classification

surements shall meet the requirements of Tables C.9 and C.10 (Tables D.9 and D.10) or the
| be rejected.

connection

10.85 Drill collar — Visual full-length OD and ID, markings, fish-neck length and tong space

10.3

The)
and
the

5.1 Description

entire drill-collar outside and inside surface is checked for damage and corrosion. Markings
the serial\mumber recorded. If applicable, the tong space, the distance between the sealing s
hard-banding or section change, shall be measured. Hard-banding, if present, is visually exami

are verified
houlder and
ned.

10.3

152 Surface preparation

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection
process. Collars shall be positioned so they can be rolled one complete revolution.

10.35.3 Equipment

The
a)
b)

c)

following equipment is required.
mirror or portable light, to illuminate the inside surface;
tape measure or rule, to measure the overall length and tong space, if applicable;

rule graduated in 0,5 mm (or 1/64 in) increments.
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10.35.4 lllumination

lllumination shall meet the requirements of 9.3.2. A mirror or portable light shall be available for internal
illumination.

10.35.5 Inspection procedure

Measure and record shoulder-to-shoulder length of the drill collar.

Observe the drill-collar outside-diameter surface for signs of damage including but not limited to pits, cuts,

dents, othe

mechanical dnmagn and cracks Place a eraigh’rpdgp alnng the outside diameter ta _check

for

signs of bo
be measurg

from both e

Using a mifror or portable light, illuminate the inside surface and inspect for corrosion and other|irregularn
nds.
narking for correctness and record the drill-collar serial number on the inspection work sheet.

Check the 1

Check the
distance fra

swell. If the area near the bevel causes the straight edge to lift off, the counterbore diametér-4
d in accordance with 10.28.5 and 10.28.6.

fish-neck length by placing a rule on the upper-connection outside diameter and measuring
m the seal face to the location of any section change.

10.35.6 Ev

Areas of syrface imperfections deeper than 3,18 mm (0.125 in) shall:be inspected for cracks using magr

luation and classification

shall

ities

the

etic

particles (see 10.13.10.2) on ferromagnetic materials or liquid-penetrant inspection (see 10.32) on non-

ferromagn

ic materials. Imperfections deeper that 3,15 mm (0.425 in) on the inside diameter under the

pin

threads or $tress-relief groove or on the outside surface over the box threads or boreback shall be causg for

rejection. Bpttom-hole-assembly drill stem elements containinig sharp-bottomed, transverse cuts or gouge
the body deeper than 6,4 mm (0.25in) should be matked for limited service. Other conditions shal
recorded on the inspection work sheet for continued monitoring.

Areas of in
ultrasonic t

Fish-neck Igngth shall not be less than 254:mm (10.0 in).

10.36 Dri

10.36.1 Ge

In 10.36 th
and slip reg

rnal surface imperfections, such as:deep gouges, shall be inspected for cracks using shear-w
chniques. Drill stem elements containing cracks shall be rejected.

I-collar elevator groove and slip-recess magnetic-particle inspection

heral

b bi-directiobal fluorescent-magnetic-particle inspections required for drill-collar elevator grog
ess are described.

10.36.2 EqTipment

s in
be

ave

ves

10.36.2.1 Longitudinal field

An AC yoke or a coil, either AC or DC (HWAC, FWAC or filtered FWAC or pulsating DC), may be used for this
inspection. The number of turns of the coil shall be clearly marked on the coil.

10.36.2.2 Transverse field

Use an AC

92

yoke with articulated legs for this inspection.
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10.36.2.3 Fluorescent-particle inspection

Fluorescent-magnetic-particle solutions shall comply with the requirements of 9.4.8.3. An ultraviolet light
source, fluorescent magnetic particles, a 100 ml centrifuge tube (graduated in 0,05 ml increments) and an
ultraviolet light meter are required. If the magnetic particles are supplied as an aerosol, the centrifuge tube is
not required.

10.36.3 lllumination

lllumination of the inspection surfaces for visual inspection shall comply with the requirements of 9.3.2.
lllumination of the surfaces for fI|mrpcr‘pnf-magnptir‘-parﬁr‘lp inspection shall r‘nmply with the requiirements of

9.4B.5.

10.36.4 Surface preparation
Thel inspection areas shall be cleaned of all grease, thread compound, dirt and any ether foreign| matter that
can| interfere with particle mobility, complete wetting of the surface by the particle carrier and indication
detqction.

Surface coatings (paint, etc.) shall be smooth and shall have a thickness equal to or less than 0,05 mm
(0.002 in).

10.36.5 Calibration
Equipment calibration is covered in Clause 9.
10.36.6 Standardization

10.36.6.1 AC yoke

Selgct a typical drill collar from the string for inspection and adjust the legs of the yoke to maxinyize contact
with the tool-joint surface when positioned\for the appropriate inspection direction.

10.36.6.2 DC coils

Selgct a typical collar for inspection. Place the coil on the collar with the centreline approximatgly 305 mm
. Using the
il. Observe
e magnetic
y magnetic
shorter than
from 6 s to

record the
%).

10.36.6.3 AC coils

Select a typical collar from the string for inspection. Place the coil on the elevator recess area, approximately
centred. Energize the coil and apply the magnetic particles on both sides of the coil and observe the distance
over which the particles have a definitive movement due to the magnetic field [normally 76 mm (3 in) to
102 mm (4 in)]. This distance becomes the inspection distance for each placement of the AC coil.
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10.36.7 Inspection procedures

10.36.7.1 General

The inspection area shall be evaluated with both a longitudinal and transverse/circular magnetic field. The
steps for inspection found in 10.36.7 are the minimum requirements and can vary depending upon the drill-
collar condition and the options agreed to between the owner and the agency. The yoke shall be used to
inspect for longitudinal indications. The coil (DC or AC) or the yoke shall be used to inspect for transverse

indications.

The steps i
inspector s
Darkened |

10.36.7.2 Y
When using

a) With t
groove
current
groove
the arg
the ele

b) If no ipdication is found, turn off the yoke and move it, allowing for proper overlap, and repeat
10.36.7.

slip reg

c) Inspec
above.
groove
over th
area u
groove
should

10.36.7.3 ¢

When using

a) With the elevatorigroove and slip recess in a darkened area, place the coil over the collar

approx|
standa
elevatg

all be in the darkened area at least 1 min prior to beginning inspection to allow the eyes tocad
nses or photochromic lenses shall not be worn.

(oke
a yoke to perform this inspection, apply the following procedure.

ne elevator and slip recess in a darkened area, place the yoke (transversely across
recess OD approximately 12,7 mm (0.5 in) from the shoulder. Energize the yoke and, while]
is on, apply the magnetic-particle bath by gently spraying or flowing the suspension over|
recess surface in the magnetized area. Allow at least 3 s for indications to form and then exar

Vator shoulder and the elevator groove surface.

2 a). Continue to inspect and move until the entire~©D surface of both the elevator groove
less have been inspected for longitudinal indications:

the entire area with the legs of the yoke placed longitudinally following the same procedure
The leg of the yoke shall be placed on (the non-recessed surface at each end of the eleV
and slip recess. Apply the magnetic-particle bath by gently spraying or flowing the suspen
b area between the legs of the yoke: Allow at least 3 s for indications to form and then examing
5ing ultraviolet light. Continue to inspect and move until the entire area of the slip and elev
has been inspected for transverse indications. Pay particular attention to the corner of the elev
br and the elevator groove sutface.

Loil
a coil to perform‘this inspection, apply the following procedure.
mately .in Y)the middle of the elevator groove. Magnetize the collar as established dJ

[dization:“Apply the magnetic-particle bath by gently spraying or flowing the suspension over
r groove. Allow at least 3 s for indications to form and then examine the area using ultraviolet i

the
the
the
nine

a while still applying the current and using ultraviolet light. Pay particular attention to the corngr of

step
and

5 as
ator
5ion
the
ator
ator

0D,
ring
the
ght.

b) Roll the collar and InSpect successive areas until 100 % of the elevator groove and Slip recess
surface has been inspected. Pay particular attention to the corner of the elevator shoulder and the
elevator groove surface.

10.36.8 Evaluation and classification

Any crackin

94

g shall be cause to reject the component. Cracks shall not be removed.

oD
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10.37 Drill-collar elevator-groove and slip-recess measurement

10.37.1 Description
Drill collars with these handling grooves can save time in tripping but they also introduce some potential

dangers to rig-floor operations. A strict inspection programme minimizes these dangers. In 10.37 the
inspections required for drill-collar elevator grooves and slip recess are described.

10.37.2 Surface preparation

All surfaces beingexaminedshattbetleanedsothat foreigm materiatdoes ot imterferewith the detection
progess. Collars shall be positioned so they can be rolled one complete revolution.

10.37.3 Equipment
A 2p0 mm metal rule with 0,5 mm divisions (or a 12 in rule with 1/64 in divisions);.OD callipers| and radius

gaupes to determine 3,18 mm (0.125 in) maximum radius and 25 mm (1.0 in) minimum radius. The metal rule
shal|l meet the requirements of 9.2.3.

10.37.4 lllumination

lllupination shall meet the requirements of 9.3.2.

10.37.5 Inspection procedures

Megsure the outside diameter of the drill collar approximately 25 mm (1.0 in) from the elevatgr shoulder.
Redord that value on the inspection work sheet. The“minimum diameter is the specified outsigle diameter
minps 1,5 mm (0.06 in).

Chgck the length, L., of the elevator groove, from the shoulder to the end of the flat section. The [length shall
not pe less than 406 mm (16.0 in).

Chgck the length, Legs of the slip recess/from the intersection of the outside diameter and the begipning of the
top [groove radius to the end of the-flat section. The length shall not be less than 457 mm (18.0 in) (see
Figdre 16).

Lty Leg Lsg

A
A
Y
A
Y

"EG " sG

A

w
-~

le

Figure 16 — Elevator and slip groove
Measure the depth of the elevator groove and the slip recess using a straightedge to extend the outside
diameter and measure the distance from the straightedge to the flat section of the groove. Measure where the
shoulder appears the thinnest. Depths shall be within the ranges shown in Table C.13 (Table D.13).

Using the radius gauge, check the outside corner of the elevator shoulder. The radius shall not exceed
3,18 mm (0.125 in).
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Using the radius gauge, check the inside radius at the top of the slip groove. The radius shall be less than
25 mm (1.0 in).

Check the elevator shoulder for flatness. The taper shall not exceed 5°.
If the inspections covered by 10.36 are not performed, inspect the corners of each recess area with magnetic

particles in accordance with 10.7, or with liquid penetrant in accordance with 10.32, paying particular attention
to the corner at the elevator shoulder.

10.37.6 Evaluation and classification

Drill collars|containing cracks shall be rejected. Drill collars that do not meet the dimensional requireménis in
Table C.13|(Table D.13) shall be classified as limited to use with lift subs only.

10.38 Subs (full-length visual OD and ID), fish-neck length, section-change radijus'and
markings

10.38.1 Desgcription

Check the ¢ntire sub outside and inside surface for damage and corrosion. Verifysmarkings and record serial
number.

10.38.2 Surface preparation

All surfaceg being examined shall be cleaned so that foreign material does not interfere with the detegtion
process. Sybs shall be positioned so they can be rolled one complete revolution.

10.38.3 Equipment

The followinjg equipment is required:

a) mirror ¢r portable light, to illuminate the inside-surface;

b) tape mpasure or rule, to measure overall length and length of bottleneck section, if present;

c) radius gauges, 38 mm (1.5 in) and.51 mm (2 in), required for the inspection of bottleneck subs.

10.38.4 lllumination

lllumination| shall meet thé téquirements of 9.3.2. A mirror or portable light shall be available for intgrnal
illumination

10.38.5 Inspection;procedure

Observe the (sub outside-diameter surface for signs of damage, including but not limited to pits, cuts, dents,
other mechanical damage and cracks. Place a straightedge along the outside diameter 1o check for signs of
box swell. If the area near the bevel causes the straight edge to lift off, the counterbore diameter shall be
checked in accordance with 10.28.5 and 10.28.6.

Using a mirror or portable light, illuminate the inside surface. Inspect for corrosion and other irregularities from
both ends.

Measure and record the outside diameter 102 mm (4.0 in) from the shoulder for each box connection and the
inside diameter 76 mm (3.0 in) from the end of the pin for each pin connection, and record on the work sheet.

Measure the length of the sub and fish neck on bottleneck subs. Record values on work sheet. Lengths on
used subs shall be measured from shoulder to shoulder rather than end to end.

96 © ISO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

Check the radius of the section change on bottleneck subs using radius gauges. The radius shall be larger
than the 38 mm (1.5 in) radius gauge and smaller that the 51 mm (2 in) radius gauge.

Check the markings for correctness and record the sub serial number on the inspection work sheet.

10.38.6 Evaluation and classification

Areas of surface imperfections deeper than 3,18 mm (0.125 in) shall be inspected for cracks using magnetic
particles (10.13.10.2) on ferromagnetic materials or liquid-penetrant inspection (10.32) on non-ferromagnetic
materials. Imperfections deeper than 3,18 mm (0.125 in) on the inside diameter under the pin threads or
stress-reli i or rejection.
containing sharp-bottomed, transverse cuts or gouges in the body deeper than 6,4 mm (@:2p in) should
arked and reported to the owner/operator. Other conditions shall be recorded on the-inspection work
shegt for continued monitoring.

Aregs of internal surface imperfections, such as deep gouges, shall be inspected for-Cracks using [shear-wave
ultrgsonic techniques. Subs containing cracks shall be rejected.

Thel minimum length for a straight box-by-box sub is 610 mm (24 in). The minimum length for a straight box-

by-gin sub is 406 mm (16 in). The minimum length for a straight pin-by-pin sub is 305 mm (12in). The

min[mum length for a bottleneck sub is 914 mm (36.0 in) with the fish-neck‘length having a minimym length of

457Imm (18.0in). Swivel subs have a minimum length of 178 mm (7.0 in). Subs not meeting the length

reqirement shall be rejected.
|

Botfleneck subs with a section-change radius less than 38 mm,_ (1.5 in) or greater than 51 mm (2|in) shall be
rejected.

10.89 Float-bore recess measurements

10.39.1 Description

Subs that have machined recesses for float'bore are inspected for dimensional compliance to assure proper fit
of the float valve.

10.39.2 Surface preparation

Clean the bit connection and-float-valve recess. Take care to remove dried drilling fluid, scale, |oil, grease,
threpd compound or similar.deposits and/or coatings in the bit connection and recess areas.

10.39.3 Equipment
Thel followingrequipment is required:

a) |250 mm metal rule with 0,5 mm divisions (or a 12 in rule with 1/64 in divisions) suitable for mpasurement
af the recess length from the bit end of the sub;

b) telescope gauge or inside micrometer, suitable for measurement of the diameter;

c) long-reach, inside-diameter, mechanical calliper, which may be used in place of the telescope gauge and
inside micrometer.

Metal rule, micrometers and dial callipers shall meet the requirements of Clause 9.

10.39.4 Standardization

lllumination shall meet the requirements of 9.3.2. A mirror or portable light shall be available for internal
illumination.
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10.39.5 Inspection procedure

Determine the valve-assembly diameter, length and bit-connection size employed in the bit sub being
examined. See Figure 17 and Table C.14 (Table D.14) for standard dimensions of float-valve recesses and
bit-connection sizes. Insert the metal rule into the recess until it reaches the back shoulder of the recess area.
Note the distance, Ly (see Figure 17) from the back shoulder to the end of the sub at the outer edge of the bit
connection. Compare that measurement to dimension Ly, listed in Table C.14 (Table D.14). The recess length
shall meet the requirement and tolerances of Table C.14 (Table D.14) to be acceptable for use.

Insert the inside-diameter measuring tool or instrument into the recess bore until it reaches near the back
shoulder of the recess area. Obtain a measurement of the inside diameter at that location, take two
measuremgnts 90° apart to assure the concentricity of the recess diameter. Repeat the same measuremgnts
near the outer end on the bored surface of the recess. Compare those measurements to dimension Dgp fisted
in Table C.{14 (Table D.14). The recess diameter shall meet the requirements and tolerances of Table €.14
(Table D.14) to be acceptable for use.

A visual inspection of the recess bore shall be performed to determine the surface condition efithe recess area.
Dried or caked drilling fluid, scale or any other surface coatings shall be removed priof 0 visual inspection.
Visible medhanical damage, pitting, erosion, washing or evidence of any condition that can interfere with the
hydraulic sg¢al between the float valve and the surface of the recess area is not permitted and shall be cguse
for rejectior].

Variations &ind combinations of bit subs, bit sizes and float-valve dimefsions other than those founfd in
Figure 17 and Table C.14 (Table D.14) can be used. In these cases, the_establishment of acceptable float-
valve recesp dimensions should be a matter of discussion with the drillstring-component user or owner.
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a) With baffle plate recess
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b) Without baffle plate recess

Figure 17 — Float-bore recess
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10.40 Magnetic-particle inspection of subs — Full-length, internal and external

10.40.1 Description

-2:2008(E)

In 10.40 the wet fluorescent-magnetic-particle inspection of the internal and external surfaces of subs is

des

cribed for the detection of transverse and longitudinal, non-volumetric, surface-breaking flaws.

10.40.2 Equipment

10.40.2.1 Longitudinal field

An AC yoke or a coil, either AC or DC (HWAC, FWAC or filtered FWAC or pulsating DC, may(be-used for this
insgection. The number of turns of the coil shall be clearly marked on the coil.

10.40.2.2 Transverse/circular field

An |nternal conductor with an appropriate power supply shall be used. The cuntent for the internal conductor
may be supplied with DC, a three-phase rectified AC power supply or capagiter-discharge power gupply. The
power supply shall be capable of meeting the amperage requirements of Table C.2 (Table D.2).
Tabje C.18 (Table D.18) provides the mass per metre (foot) for various outside- and insige-diameter
comlbinations for subs and drill collars.

10.40.2.3 Fluorescent-particle inspection

Flugrescent-magnetic-particle solutions shall comply with*“the requirements of 9.4.8.3. An ultrpviolet light
soufce, fluorescent magnetic particles, a 100 ml centrifuge tube (graduated in 0,05 ml incremepts) and an
ultrgviolet light meter are required. If particles are supplied as an aerosol, the centrifuge tube is not/required.
10.40.2.4 Additional equipment

Addijtional equipment includes a magnetometer or gauss meter, and an inspection mirror, portable light or
mirror for internal illumination.

10.40.2.5 lllumination

llluination of the inspectionsurfaces for visual inspection shall comply with the requirements of 9.3.2.
lllurpination of the surfaces for fluorescent-magnetic-particle inspection shall comply with the reqyirements of
9.48.5.

10.40.3 Surface preparation

Thel inspection‘areas shall be cleaned of all grease, thread compound, dirt and any other foreign| matter that
can| interfere with particle mobility, complete wetting of the surface by the particle carrier and indication
detection.

Surface coatings (paint, etc.) shall be smooth and shall have a thickness equal to or less than 0,05 mm
(0.002 in).

10.40.4 Calibration

Equ

ipment calibration is covered in Clause 9.
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10.40.5 Sta

ndardization

Select a sub for inspection. Place the DC coil over the sub approximately 229 mm (9.0 in) from the end of the
pin threads or one of the box threads on a box-by-box sub. Energize the coil to establish a residual
longitudinal field. Using the residual field, apply magnetic particles to the surface of the sub and observe the
particle mobility. Adjust the field as high as possible without the particles being prematurely pulled out of
suspension. Particle mobility should continue for at least 6 s. After the proper magnetic field has been
established based on particle mobility, record the amperage required to establish the magnetic field. This
amperage becomes the magnetizing level used for inspection.

NOTE

It is possible that short subs and other components do not retain sufficient field to inspect using a residual field.

If the maximfim available magnetizing force is used and the proper particle mobility cannot be achieved, it is necessd
establish an pctive field magnetic field to the same criteria as above.

The magngtizing
Table C.2 (Table D.2) shall be met. The current level specified in the table shall be the magnetizing curren

the longitu
outside- an

10.40.6 Ins

The steps f
the sub con

A full-length
cuts, pits, d

The DC cd
detection of

The following steps are conducted in a darkened area.(21,5 Ix maximum visible light). The inspector sha

in the darks
or photochr

The inspection steps are as follows.

Place t
the coi
sub as
the sug
6 s for
outsids
100 %

a)

b) Subseq

Place t

rod shall be completely insulated from the sub. Power-supply requirements
inal inspection. Table C.18 (Table D.18) provides the mass per metre (foot) for various §
j inside-diameter combinations.

pection procedures

br inspection found in this subclause are the minimum requirements and can vary depending U
dition and the options agreed to between the owner and the agency.

visual inspection of the entire outside and inside surfaces shall be conducted to detect gou
ents, crushing and other visually detectable imperfections.

il shall be used to inspect for transverse indications. The magnetizing rod shall be used
longitudinal indications.

ned area at least 1 min prior to beginning.inspection to allow the eyes to adapt. Darkened ler
bmic lenses shall not be worn.

he coil over the sub. The inspection area shall be no more than 229 mm (9.0 in) on either sid
for each coil placement. ‘Place the coil within 229 mm (9.0 in) of the end of the sub. Magnetizq
established during standardization. Apply the magnetic-particle bath by gently spraying or flo
pension over the sub.in the inspection area on both the inside and outside surfaces. Allow at |
indications to form’and then perform a transverse magnetic-particle inspection on the inside
surfaces of/the’/coverage area using the ultraviolet light. Roll the sub as required, insped
pf the surfate-in the area covered by that coil placement.

uentcoil placement and inspection are required for full-length coverage.

ry to

in
t for
BHA

pon

jes,

for

| be
ses

e of
the
ving
bast
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D as

c)

helinternal conductor (magnetizing rod or cables) through the ID of the sub. Magnetize the su

established during standardization. Apply the magnetic-particle bath by gently spraying or flowing the
suspension over the sub. Allow at least 6 s for indications to form and perform a longitudinal magnetic-
particle inspection on the inside and outside surfaces, along the full length, using the ultraviolet light. Roll
the sub as required to inspect 100 % of the surface area.

10.40.7 Evaluation and classification

Any

100

cracking shall be cause for rejecting the component. Cracks shall not be removed.
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10.41 HWDP — Visual full-length OD and ID, markings and tong space

10.41.1 Description
The entire HWDP outside and inside surface is checked for damage and corrosion. Markings are verified and

the serial number, if present, shall be recorded. The tong space shall be measured. Centre wear-pad
minimum height and eccentricity shall be measured.

10.41.2 Surface preparation

All surfaces beingexaminedshattbetleanedsothat foreigm materiatdoes ot imterferewith the detection
progess. The HWDP shall be positioned so it can be rolled one complete revolution.

10.41.3 Equipment

Thel following equipment is required:

a) |mirror or portable light, to illuminate the inside surface;
b) |tape measure or rule, to measure tong space;

c) |rule, graduated in 0,5 mm (or 1/64 in) increments.

10.41.4 lllumination

lllupination shall meet the requirements of 9.3.2.

10.41.5 Inspection procedure

Obgerve the HWDP outside diameter surface for signs of damage including but not limited to pits, [cuts, dents,
othgr mechanical damage and cracks. Place a straightedge along the outside diameter of the box|tool-joint to
chegk for signs of box swell. If the area‘near the bevel causes the straightedge to lift off, the gounterbore
diameter shall be measured in accordance with 10.28.5 and 10.28.6.

Usimg a mirror or portable light, illtuminate the inside surface and inspect for corrosion and other ifregularities
from both ends.

Chgck the marking for correctness and record the HWDP serial number, if present, on the inspection work
shegt.

Chdck the tong-space length by placing a rule on the upper-connection outside diameter and measure the
distance from_ the-seal face to the location of the hard-banding.

10.41.6 Evaluation and classification

Areas-of-surface-imperections—deeperthan-3-48-mm{(0-425in)-shal-be ing magnetic
particles. Imperfections deeper than 3,18 mm (0.125 in) on the inside diameter under the pin threads or
stress-relief groove or on the outside surface over the box threads or boreback shall be cause for rejection.
HWDP containing sharp-bottomed, transverse cuts or gouges in the body deeper than 6,4 mm (0.25 in) shall
be rejected. Other conditions shall be recorded on the inspection work sheet for continued monitoring.
Magnetic-particle evaluation shall be in accordance to 10.13.10.2.

On HWDP with a centre wear pad, using a straightedge on the wear pad and extended over the HWDP tube
body, search for the minimum and maximum centre wear-pad height. The difference between the minimum
and maximum is the eccentricity. Centre wear pads not meeting the minimum height and eccentricity
requirement agreed to by the owner/user shall be rejected.
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Areas of internal surface imperfections, such as deep gouges, shall be inspected for cracks using shear-wave
ultrasonic techniques. Ultrasonic crack characterization is covered in 10.13.10.2. HWDP containing cracks
shall be rejected.

Tong-space length shall not be less than 254 mm (10.0 in) on the HWDP.

10.42 Visual inspection and wear pattern report for kelly

10.42.1 Description

The entire
corkscrewe
the extent g
between th
present, is
specified.

10.42.2 Sul

All surfaceg
process. Ke
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H kellys. Markings are verified and the serial number recorded. The inside surfaces are checkg
ossible with a mirror or portable light for corrosion. If applicable, tool-joint length and thé dista
b sealing shoulder and the hard-banding or section change, shall be measured. Hard-bandin
visually examined in accordance with 10.59. Check straightness as an optional sefvice, W

face preparation

being examined shall be cleaned so that foreign material does not.interfere with the deteq
llys shall be positioned so they can be turned for inspection of each-side.

10.42.3 Equipment

The followir

a) mirror

b) tapem
c) rule, grn
d) bevelp
e)

f)

heavy
120° V
10.42.4 lllu

lllumination
illumination

10.42.5 Ins

Observe th

g equipment is required:

br portable light, to illuminate the inside surface;
pasure or rule, to measure tool-joint length;
aduated in 0,5 mm (or 1/64 in) increments;
rotractor;

cord (optional), if required for straightness check;

blocks (optional), if requited for straightness check on hexagonal kellys.

mination

shall meet theequirements of 9.3.2. A mirror or portable light shall be available for intg

pection-procedure

for
d to
nce

g, if
hen

tion

rnal

b knlly autside-diameter surface for eigne of damngn inr‘llmling but not limited to Ir_\ifc] cuts, dg

nts,

other mechanical damage and cracks. Place a straightedge along the outside diameter of the box connection
to check for signs of box swell. If the area near the bevel causes the straightedge to lift off, the counterbore
diameter shall be measured in accordance with 10.28.5 and 10.28.6.

Using a mirror or portable light, illuminate the inside surface. Inspect for corrosion and other irregularities from

both ends.

Check the marking for correctness and record the serial number on the inspection work sheet.

Check the tool-joint length by placing a rule on the upper-connection outside diameter and measuring the
distance from the seal face to the location of any section change.
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Check the wear pattern on the kelly for length and flatness. The kelly wear pattern typically starts at a point of
wear and progresses across the flat until it is about one third of the way across. The wear pattern
characteristically remains flat as long as the bushings are the proper diameter and the spacing is correct. A
rounded wear pattern or a high-angled wear pattern is an indication that the wear pattern is nearing the
rollover point. Measure the contact angle at points of maximum roundness or high angle using a bevel
protractor (see Figure 18). Record these angles on the work sheet.

Figure 18 — Measurement of kelly wear-pattern angle

Chgck kelly straightness when specified by placing square kellys on level supports (one at eachl end of the
drive section), stretching a heavy. cord from one end of a vertical face of the square to the other| measuring
deflection, rolling the kelly 90%, ‘and repeating the procedure. On hexagonal kellys, use the same method
except that it is necessary to_place the kelly in 120° V-blocks so that the side face of the drive section is
vertjcal and deflection measurements are taken on three successive sides (turning the kelly through 60° each
time).

10.42.6 Evaluation.and classification

Aregis of surface imperfections deeper than 3,18 mm (0.125 in) shall be inspected for cracks using magnetic
particles. Magnetic-particle evaluation shall be in accordance with 10.13.10.2. Imperfections deeper than
3,18 mm\(0.125 in) on the inside diameter under the pin threads or stress- rehef groove or on the outside
ecorded on

the inspection work sheet for continued monitoring.

Areas of internal surface imperfections, such as deep gouges, shall be inspected for cracks using shear-wave
ultrasonic techniques. Kellys containing cracks shall be rejected.

The tool-joint length shall not be less than 254 mm (10.0 in).

If the deflection of the drive section as measured (the distance between the cord and the vertical drive section)
exceeds 38 mm (1.5 in) at any place along the length of the drive section, the kelly shall be rejected.
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10.43 Magnetic-particle evaluation of critical areas on kellys

10.43.1 Description

The external surface from the tool-joint taper to a point 610 mm (24 in) along the drive section is inspected
with dry magnetic-particle inspection. The wet fluorescent-magnetic-particle method or white background and
black-magnetic-particle wet method may be substituted for dry magnetic particles. This inspection is
performed primarily to detect transverse cracks on the outside diameter surface of the kelly.

10.43.2 Procedure

This inspeclion is done according to the procedures described in 10.7.

10.43.3 Ac¢eptance criteria

If any cracks are detected, the kelly shall be considered unfit for further drilling service.

10.44 Mapnetic-particle evaluation, full length, of the drive section on kellys

10.44.1 Desgcription

The externpl surface of the entire drive section is inspected with dry magnetic-particle inspection. Wet
fluorescentimagnetic or white background and black-magnetic-particlexwet methods may be substituted for
dry magnelic particles. This inspection is performed primarily to, detect transverse cracks on the outside
diameter sUrface of the kelly.

10.44.2 Prqcedure

This inspection is done in accordance with the procedures described in 10.7 except that the inspection arga is
extended fqr the full length of the kelly.

10.44.3 Ac¢eptance criteria

If any cracks are detected, the kelly shalltbe*considered unfit for further drilling service.

10.45 Stgbilizer (full-length visual OD and ID), fish-neck length, blade condition, ring gauge

and mark

10.45.1 Deg

The entire 3
height and

ngs

scription

ing-gauged. Verify that minimum fish-neck length requirements are met. Markings are verified

tabilizeroutside and inside surface is checked for damage and corrosion. Blades are checked for

and

the serial mrmber recorded.

NOTE

For complete inspection, adjustable blade stabilizers and non-rotating blade stabilizers require complete

disassembly so that the individual component can be inspected. This type of inspection is performed according to a
maintenance programme in an OEM-authorized repair facility by qualified personnel using a proprietary tool-inspection
procedure developed for the particular model of tool. This type of inspection is beyond the scope of this part of ISO 10407.
Field inspection of these types of stabilizers is limited to the inspection of accessible surfaces.

10.45.2 Surface preparation

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection
process. Stabilizers shall be positioned so they can be rolled one complete revolution.
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10.45.3 Equipment
The following equipment is required:
a) mirror or portable light, to illuminate the inside surface;
b) tape measure, to measure the overall length and length of the fish-neck;
c) metal rule, graduated in 0,5 mm divisions (or 1/64 in divisions);
d) OD and ID callipers;
e) |straightedge, long enough to extend from blades to tube body;
f) |ring gauge, made from steel with a minimum thickness of 12,7 mm (0.5in)-and g width of

19,0 mm (0.75 in) for the stabilizer size;

g) |25 mm (1.0 in) radius gauge, required for integral blade stabilizers.
10.45.4 lllumination
lllumination shall meet the requirements of 9.3.2. A mirror or portable light shall be available|for internal
illunhination.
10.45.5 Calibration
Thel ring-gauge inside diameter shall be as specified with-& tolerance of *%13Mm (0.005n) The insie diameter
shal|l be checked with internal micrometers meeting the calibration requirements of Clause 9.
10.45.6 Inspection procedure
Obgerve the stabilizer outside diameter_surface for signs of damage including but not limited tp pits, cuts,
dents, other mechanical damage andcracks. If hard-banding is present on the blades, check the condition
and|coverage.
Usimg a mirror or portable light{illuminate the inside surface. Inspect for corrosion and other irregujarities from
both ends.
Measure and record the outside diameter 102 mm (4.0 in) from the shoulder for each box connecjion and the
insifle diameter 76 mmA3.0 in) from the end of the pin for each pin connection, and record on the work sheet.
Measure the length of the stabilizer and fish neck. Record values on the work sheet. Lengths on used
stahjilizers are.mneasured from shoulder to shoulder rather than end to end.
Chdgckthe' marking for correctness and record the stabilizer serial number on the inspection work|sheet. If no
ster|cilis present, the stabilizer shall be rejected.

Measure the height of the blade from the outside diameter. Place a straightedge along the top of the blade
parallel to the stabilizer axis and extend the end over the stabilizer body. Measure the height of the blade from
the straightedge to the stabilizer body and record on the work sheet. Repeat on both ends of each blade.

On integral blade stabilizers, check the radius at the intersection of the blade and stabilizer body using a
radius gauge to assure that the radius is a minimum of 25 mm (1.0 in).

Pass the ring gauge over the length of the stabilizer blade. Observe the gap between the ring gauge and the
blade. Measure the gap at the point of maximum gap.
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10.45.7 Evaluation and classification

There shall be no welding on the heel or toe of the stabilizer blades. The areas of stabilizer surface having
imperfections deeper than 3,18 mm (0.125in) shall be inspected for cracks using magnetic particles
(see 10.13.10.2) on ferromagnetic stabilizers or liquid penetrant (see 10.32) on non-ferromagnetic stabilizers.
Imperfections deeper than 3,18 mm (0.125 in) on the inside diameter under the pin threads or stress-relief
groove shall be cause for rejection. Stabilizers containing sharp-bottomed, transverse cuts or gouges in the
body deeper than 6,4 mm (0.25 in) shall be rejected. Other conditions shall be recorded on the inspection

work sheet.

Imperfections on the internal surface, such as deep gouges, shall be inspected for cracks. Stabilizers

containing ¢racks shall be rejected.

The stabiliger fish-neck length shall be no less than 457 mm (18.0 in) on stabilizers with a body’ out
diameter less than or equal to 152 mm (6 in), and no less than 508 mm (20 in) on stabilizers)with a §

outside dia
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eter larger than 152 mm (6 in). The stabilizer neck length of the lower end shall’not be less
in) on stabilizers with body outside diameter 240 mm (9.5 in) or smaller, or 305 mm (12 in
with body outside diameter larger than 240 mm (9.5in). Except for nedr\bit stabilizers
gauge stabilizers, the minimum tong space for the lower neck shalt not be less
D in). Stabilizers not meeting the requirements shall be rejected.

ard-banding shall cover a minimum of 95 % of the length of the stabilizer blade flat section. Li
pre allowed in the hard-banding provided it does not extend into the base metal of the blades.

ce between the minimum and maximum blade height shalknot be more than 1,5 mm (1/16 in).

shall pass smoothly over the entire blade section. If more than 25 mm (1.0 in) of the blade sed
reater than 1,5 mm (1/16 in) between the gauge and.blade, the stabilizer shall be rejected.

pgnetic-particle inspection of the base of stabilizer blades for cracking

heral

er rotated under high lateral force against the formation can be damaged as a result of c
ne area of the intersection between the blade base and the stabilizer body is subject to crac
these stresses. In 10486,.inspection procedures are established for the detection of any crac

present. The inspection method,"is normally done with dry magnetic particles, but may be done

fluorescent

or visible light, utilizing a white background and the black visible magnetic-particle wet method.

10.46.2 Eq

10.46.2.1

ipment

ransverse field

blade stabilizers, the radius shall be 25 mm (1.@’in) or greater or the stabilizer shall be rejected|

side
ody
han

on
and
han

near

tion

clic
king
King
with

Use an AC lvoke with articulated legs for this inspection

10.46.2.2 Dry magnetic particles

Dry magnetic particles shall meet the requirements of 9.4.8.2. A powder bulb capable of applying magnetic
particles in a light dusting shall be used.

If using the optional fluorescent-particle inspection or white background and black magnetic-particle wet
method, use the appropriate equipment list and procedures from 10.48.
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10.46.3 lllumination

lllumination of the inspection surfaces for visual inspection and visible-light magnetic-particle inspection shall
comply with the requirements of 9.3.2.

10.46.4 Surface preparation

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter that
can interfere with particle mobility and indication detection. When using the dry magnetic-particle techniques,
all surfaces being inspected shall be powder dry.

Surface coatings (paint, etc.) shall be smooth and shall have a thickness equal to or less thelm 0,05 mm
(0.002 in).

10.46.5 Calibration

Equipment calibration is covered in Clause 9.
10.46.6 Standardization

10.46.6.1 AC yoke
Adjyst the legs of the yoke to maximize contact with the stabilizer surface and the blade surface when

posijtioned for the appropriate inspection direction. Legs, ‘shall be positioned 102 mm |(4.0in) to
152|mm (6.0 in) surface distance apart, if the stabilizer size ‘@nd blade height allow.

10.46.6.2 Inspection procedures

Thel steps for inspection found in 10.46 are the\minimum requirements and can vary dependirl]g upon the
stahjilizer condition and the options agreed to between the owner and the agency.

10.46.6.3 Inspection coverage requirements
On |integral blade stabilizers, perferrn a magnetic-particle inspection on the base of the stabilizer blades
con|pletely around the blade. Forywelded blade stabilizers, perform magnetic-particle inspection the full length

of the weld on both sides of(all blades. The yoke shall be positioned so that the magnetic field i across the
blade base.

10.46.6.4 Dry magnetic-particle method

The| following_Steps are conducted in a lighted area (538 Ix minimum visible light). Darkened lenses or
photochromic.lenses shall not be worn.

a) |Place'the yoke on the stabilizer/stabilizer blade, maximizing contact with the yoke legs and thg stabilizer.

b) Energize the yoke and, while the current is on, apply the magnetic particles in a light cloud over the area
between the legs of the yoke on the stabilizer OD.

c) Allow at least 3 s for indications to form and then examine the area.

d) If no indication is found, turn off the yoke and move it allowing for proper overlap, and repeat
steps a) through c).

10.46.7 Evaluation and classification

Any cracking other than in the hard surfaces shall be cause to reject the stabilizer. Cracks shall not be
removed.
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10.47 Function test

10.47.1 Description

The manufacturer shall have a written and reviewable function-testing procedure. Function testing provides
verification that a component or assembly is functioning in accordance within its design performance limits.
Function tests normally fall into two major categories: operating function and pressure maintenance.

For hydraulic-load testing, the minimum testing hold times and test pressures shall be specified by the
manufacturer.

The test mgy include a two- or three-step function test, including testing points at
a) minimym expected operating load minus 20 %,

b) maximym expected operating load, and

c) rated lgad capacity.

If expected joperating loads are not available, function test to

— minimym rated load capacity, and

— maximpm rated load capacity.

The origingl equipment manufacturer is responsible for developing the function-test procedures fof its
equipment for both new and used conditions.

Safety precputions shall be detailed in the function test procedures.

10.47.2 Equipment

OEMs shall specify the required testing apparatus, calibration, detailed standardization procedures, |test
procedure and test acceptance limits.

Equipment ghall meet the specification(and calibration requirements. Any non-conformance with calibration or
standardization shall be corrected prior’to accomplishing the function test.

10.47.3 Prgparation/conditions
Review theltest procedure“and ensure all safety precautions are in place.
Verify that|the test)is conducted with the equipment, as closely as possible, in its normal operating

configuratign. Additional O-rings on connections that are not present during normal operation shall nof be
allowed.

10.47.4 Procedure

Follow the OEM’s test procedure.

10.47.5 Evaluation and classification

If the component fails to function once, the component shall be rejected. If the component does not function in

an expected manner, the component shall be rejected. If any leaking occurs in a component that is supposed
to maintain a seal, the component shall be rejected.
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10.48 Bi-directional, wet magnetic-particle inspection of the base of stabilizer blade for
cracking

10.48.1 General

The stabilizer rotated under high lateral force against the formation can be damaged as a result of cyclic
stresses. The area of the intersection between the blade base and the stabilizer body is subject to cracking
because of these stresses. In 10.48, inspection procedures are established for the detection of any cracking
present. The inspection method may be the fluorescent wet method or the visible-light wet method utilizing a
white background and black magnetic particles. Additional requirements can be found in the OEM

requirements-

10.48.2 Equipment

10.48.2.1 General

Thelrequired equipment includes an AC yoke with articulated legs.

10.48.2.2 Fluorescent-particle inspection

Flugrescent-magnetic-particle solutions shall comply with the requirements of 9.4.8.3. An ultr]
soufce, fluorescent magnetic particles, a 100 ml centrifuge tube-(graduated in 0,05 ml increme
ultraviolet light meter are required. If the particles are suppli€d ‘as an aerosol, the centrifuge
required.

10.48.2.3 White background and black magnetic particles

Aerpsol materials for the white background and black: magnetic-particle wet inspection shall be fro
manufacture or specified as compatible by the “product manufacturer and used in accordan
marnufacturer's requirements.

10.48.3 lllumination

lllurpination of the inspection surfaces for visual inspection and visible-light magnetic particle insp
conply with the requirements of 9.3.2.

lllurpination of the surfaces for fluorescent magnetic-particle inspection shall comply with the requ
9.48.5.

10.48.4 Surface preparation

Thel inspection/areas shall be cleaned of all grease, thread compound, dirt and any other foreign
can|interfere with the particle mobility, complete wetting of the surface by the particle carrier an
detection,

aviolet light
hts) and an
tube is not

m the same
ce with the

ection shall

irements of

matter that
d indication

Surface coatings (paint, etc.), including the white background coating if the white background and black
magnetic particle system is used, shall be smooth and shall have a thickness equal to or less than 0,05 mm

(0.0

02 in).

10.48.5 Calibration

Equ

ipment calibration is covered in Clause 9.

10.48.6 AC yoke standardization

Adjust the legs of the yoke to maximize contact with the stabilizer surface and the blade surface when
positioned for the appropriate inspection direction.
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10.48.7 Inspection procedures

10.48.7.1 General

The steps for inspection found in 10.48.7 are the minimum requirements and can vary depending upon the
stabilizer condition and the options agreed to between the owner and the agency.

10.48.7.2 Inspection coverage requirements

10.48.7.2.1

Integral blade stabilizer

Perform a
152 mm (6,
particle insf

10.48.7.2.2

Perform a
welds and
the MT for
the body du

10.48.7.2.3

This inspeqg
stabilizer s
followed for
this subclad

Perform a b
top sub ang
in the blad
attention du
body or bas

10.48.7.2.4

This insped]
blade stabil
followed forn
this subclay

Perform a 4

i-directional magnetic particle inspection on 100 % of the body and blades in the blade area
D in) of the body (360° around) on each end of the blades. Pay special attention during,magn
ection for cracks extending from the hard metal into the body or base metal.

Welded-blade steel stabilizer

bi-directional magnetic particle inspection on 100 % of the body in the blade area, 100 % o
52 mm (6.0 in) of the body (360° around) on each end of the blade. Pay-special attention du
cracks extending out of the welds into the body, defective welds (i.e¢ lack of fusion) and crack
e to welds from previous positioning of the blades.

Adjustable steel blade stabilizer

tion should not be attempted without a manufacture's“maintenance procedures. The adjust
hall be completely disassembled prior to inspectioniThe OEM inspection procedures shal
the inspection of components. Additionally, all major'components shall be inspected as detailg
se.

i-directional magnetic-particle inspection onythe transition areas and/or stress areas located on
mandrel with collet, all drilled holes in.the“stabilizer body, 100 % of the stabilizer body and blz

ring MT for cracks in or around the drilled holes and cracks extending from the hard metal into
e metal.

Non-rotating-blade stabilizer

fion should not be attempted without a manufacturer's maintenance procedures. The non-rota
zer shall be completely disassembled prior to inspection. The OEM inspection procedures sha
the inspection‘of)components. Additionally, all major components shall be inspected as detailg
se.

i-directional magnetic-particle inspection on the transition areas, stress areas and/or welds loc

and
btic-

f all
ring
5 on

able
be
din

the
des

e area and 152 mm (6.0 in) of the body (360° around) on each end of the blades. Pay special

the

ing-

|l be

din

hted

on the stabilizer \mandrel body, top sub and stabilizer sleeve (unless the sleeve is rubber). Pay spgcial

attention du

ring the MT for cracks extending out of the welds into the stabilizer sleeve, defective welds

(i.e.

1 . A~ , . . P .
lack of fusiomamdcracks o thestabitizer steeve duetowetdsfromprevious positioningof the-btades:

10.48.7.3 Fluorescent method

This inspection is done in a darkened area (21,5 Ix maximum visible light). The inspector shall be in the
darkened area at least 1 min prior to beginning the inspection to allow eyes to adapt. Darkened lenses or
photochromatic lenses shall not be worn.
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inspection steps are as follows.

-2:2008(E)

Place the yoke on the stabilizer/stabilizer blade, maximizing contact with the yoke legs and the stabilizer.

Energize the yoke and, while the current is on, apply the magnetic-particle bath by gently
flowing the suspension over the stabilizer OD in the magnetized area.

spraying or

Allow at least 3 s for indications to form and then examine the area using ultraviolet light while still

applying the current.

If no indication is found turn off the yoke and move it, allowing for proper overlap,

and repeat

9)

10.4

Thig
leng
dian
coa

The

steps a) through c).

Continue to inspect and move until the entire required inspection area on the stabilizer
covered.

Inspect the entire area again with the legs of the yoke orientated 90° from the direction
inspection, following the same procedures as above.

Roll the stabilizer and inspect successive areas until 100 % of the required areas of the s
surface have been inspected in the two directions, 90° apart.

8.7.4 White background and black magnetic-particle wet method
inspection is done in a lighted area (538 Ix minimum visible light). Darkened lenses or pho

es shall not be worn. White contrast background materials shall be applied to the entire stabi

heter, excluding hard-banding, in a light, even coat.-C€are shall be taken not to damage the
ing during handling, until inspection is complete.

inspection steps are as follows.

Place the yoke on the stabilizer/stabilizer blade, maximizing contact with the yoke legs and thg

Energize the yoke and, while the_current is on, apply the magnetic-particle bath by gently
flowing the suspension over the stabilizer OD in the magnetized area.

5 has been

of the first

abilizer OD

tochromatic
izer outside
background

stabilizer.

spraying or

Allow at least 3 s for indications to form and then examine the area while still applying the magnetizing

current.

If no indication cis\found, turn off the yoke and move it, allowing for proper overlap,
steps a) through'c).

Continue~tg inspect and move until the entire required inspection area on the stabilizer
covered:

Inspect the entire area again with the legs of the yoke orientated 90° from the direction

and repeat

5 has been

of the first

9)

menaction—faollowinathao cama nracadiirac ac ahava
TP GO TOOWm g TS e pProceaurcoasTaoove:

Roll the stabilizer and inspect successive areas until 100 % of the stabilizer OD surface has been

inspected.

10.48.8 Evaluation and classification

Any cracking other than in the hard surfaces shall be cause to reject the stabilizer. Cracks shall not be
removed.
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10.49 Visual inspection of jars (drilling and fishing), accelerators and shock subs

10.49.1 Description

The entire tool outside and accessible inside surface is checked for mechanical damage and corrosion.
Observable components are visually inspected for damage, wear and corrosion. Markings are verified and
serial number recorded. A review of OEM requirements provides additional visual-inspection requirements.

NOTE For complete inspection, tool disassembly and individual component inspection are required. This type of
inspection is performed according to a maintenance programme in an OEM-authorized repair facility by qualified
personnel using a proprietary tool-inspection procedure developed for the particular model of tool. This type of inspection
is beyond thg scope of this part of ISO 10407.

10.49.2 Surface preparation

All surface$ being examined shall be clean so that foreign material does not interfere with the detegtion
process. Drjll stem elements shall be positioned so that they can be rolled one complete revetution.

10.49.3 Equipment

The following equipment is required:

a) mirror ¢r portable light, to illuminate the inside surface;

b) tape mpasure, to measure overall length and length of fish neck;
c) metal rple with 0,5 mm (or with 1/64 in) divisions;

d) OD and ID callipers.

10.49.4 lllumination

lllumination|shall meet the requirements of 9.3:2;

10.49.5 Inspection procedure

Observe the tool outside diameter.surface for signs of damage including but not limited to pits, cuts, dgnts,
other mecHanical damage and-cracks. If hard-banding is present on the blades, check the condition [and
coverage.

Using a mirror or portablé/dight, illuminate the inside surface. Inspect for corrosion and other irregularities from
both ends.

Measure and record the outside diameter 102 mm (4.0 in) from the shoulder for each box connection and the
inside diampter 76 mm (3.0 in) from the end of the pin for each pin connection, and record on the work sheet.

Measure the length of the tool and fish neck. Record the values on the work sheet. Lengths on used tools are
measured from shoulder-to-shoulder rather than end-to-end.

Check the marking for correctness and record the tool serial number on the inspection work sheet. If no stencil
is present, the tool shall be rejected.

10.49.6 Evaluation and classification
Any corrosion, cuts, gouges or erosion on sealing areas shall be cause for rejection. There shall be no flaking

or peeling of chrome surfaces. Other imperfections shall be classified according to the criteria established by
the OEM. Imperfections not addressed by the OEM inspection procedure shall be rejected.
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10.50 Maintenance review

10.50.1 Description

The manufacturer shall have written and reviewable maintenance procedures as well as a description of
authorized repairs. Maintenance logs provide verification that a component or assembly has been maintained
in accordance with standards and a record of all authorized repairs made to the component. The maintenance
review is verification that the component has been maintained in accordance with the original manufacturer's
specifications.

The—original—eguipment-manufacturer—is responsible for developing-the maintenance-—procedures for its
I~ b el o g L =

equjpment for both new and used conditions.

10.50.2 Preparation/conditions
Prigr to beginning the maintenance review, the inspector shall obtain and review(the OEM's maintenance

prog¢edures and any authorized repair procedures. Additionally, the inspector shall obtain the npaintenance
logq for the specific component under review.

10.50.3 Procedure
Review maintenance logs for compliance with the maintenancé/requirements. Verify that tjme-change
elements have been replaced in a timely manner with OEM-approved replacement parts. Verify that the
required inspections have been completed and that no unautherized repairs have been made.

Examine the component for evidence of unauthorized repairs, improper handling, shipping or storape.

10.50.4 Evaluation and classification

Anyjirregularities in the maintenance or repair records or physically on the component shall be cayse to reject
the component.

10.51 Dimensional measurement of wear areas as specified by OEM requirements

10.51.1 Description
Thel manufacturer shall provide dimensional requirements and tolerances for all components whoge wear can
affeft fit, form or function_of the component and sub-component. Load-path components require gimensional
infofmation and tolerarnees for both new and used components.

Thel| original equipment manufacture (OEM) is responsible for developing the acceptance ¢riteria and
insgection praecedures for its equipment for both new and used conditions.

10.31.2 Equipment

The OEM shall specify the required measurement tools. Calibration shall be in accordance with Clause 9 or as
specified by the manufacturer, whichever is the most stringent calibration. Detailed standardization and
measurement procedure shall be provided by the OEM.

Any non-conformance with calibration or standardization shall be corrected prior to carrying out the
measurement.

10.51.3 Preparation/conditions

All surfaces being examined shall be clean so that foreign material does not interfere with the measurement
process.
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10.51.4 Procedure

Complete all measurements following the OEM’s measurement procedure.

10.51.5 Evaluation and classification

If any measurement is not in the acceptable range, the component shall be rejected.

10.52 Original equipment manufacturer designated testing for used equipment

10.52.1 Description

The manufacturer may require special tests to validate the usability of used equipment. In such“cases, a
written and [reviewable testing procedure shall be available.

Safety precputions shall be detailed in the function test procedures.

10.52.2 Equipment

The OEM ghall specify the required testing apparatus, calibration, detailed standardization procedures, |test
procedure gnd test acceptance limits.

Equipment ghall meet the specification and calibration requirements. Ady non-conformance with calibration or
standardization shall be corrected prior to carrying out the function test:

10.52.3 Prgparation/conditions
Review theltest procedure and ensure that all safety precautions are in place.
Verify that|the test is conducted with the equipmient, as closely as possible, in its normal operating

configuratign. Additional O-rings on connections ‘that are not present during normal operation shall nof be
allowed.

10.52.4 Prqcedure
Follow the QEM’s test procedure.
10.52.5 Evaluation and classification

If the comppnent fails to meet OEM requirements once, the component shall be rejected.

10.53 MWD/LWD:== Visual, full-length OD and ID, and markings, including visual inspection
of hard-banding-and coatings

10.53.1 Description

The outside and accessible inside surfaces of MWD/LWD components are checked for mechanical damage
and corrosion. Observable components are visually inspected for damage, wear and corrosion. Hard-banding,
if present, is visually examined in accordance with 10.59. Markings are verified and the serial number
recorded. A review of OEM requirements provides additional visual-inspection requirements.

NOTE For complete inspection, tool disassembly and individual component inspection are required. This type of
inspection is performed according to a maintenance programme in an OEM-authorized repair facility by qualified
personnel using a proprietary tool-inspection procedure developed for the particular model of tool. This type of inspection
is beyond the scope of this part of ISO 10407.
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10.53.2 Surface preparation

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection

process. Drill stem elements shall be positioned so they can be rolled one complete revolution.
10.53.3 Equipment
The following equipment is required:

a) mirror or portable light, to illuminate the inside surface;

b) |tape measure or rule, to measure tong space;

c) |straightedge.

10.53.4 lllumination

lllupination shall meet the requirements of 9.3.2. A mirror or portable light shall be available
illunhination.

10.53.5 Inspection procedure

Obgerve the component outside-diameter surface for signs of damage including but not limited t
dents, other mechanical damage, and cracks.

Usimg a mirror or portable light, illuminate the inside surfage. Inspect for corrosion and other irregu
both ends.

Chgck the marking for correctness and record the.¢omponent serial number on the inspection work
Chdgck the fish-neck length by placing a rule“or tape measure on the upper-connection outside d
measuring the distance from the seal facetothe location of any section change.

10.33.6 Evaluation and classification

Aregs of surface imperfections‘\deeper than 3,18 mm (0.125 in) shall be inspected for cracks usir
particles (see 10.13.10.2),-on-ferromagnetic materials or liquid penetrant (see 10.32) on non-fe
rials. Imperfections~-deeper than 3,18 mm (0.125 in) on the inside diameter under the pin
streps-relief groove oron’the outside surface over the box threads or boreback shall be cause f
MWPD/LWD components containing sharp-bottomed, transverse cuts or gouges in the body d
6,4 mm (0.25 in)<shall be rejected. Other conditions shall be recorded on the inspection wor
confinued monitering.

for internal

D pits, cuts,

arities from

sheet.

ameter and

g magnetic
rromagnetic
threads or
br rejection.
eeper than
k sheet for

Aregs of internal surface imperfections, such as deep gouges, shall be inspected for cracks, using shear-wave
ultrasenie ' techniques, or magnetic particles for ferromagnetic materials or liquid penetraTt on non-
ferr i i i ments containing cracks shall be rejected

Fish-neck length shall not be less than 254 mm (10 in).
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10.54 Motors and turbines — Visual, full-length OD and ID and markings, including visual
inspection of hard-banding and coatings

10.54.1 Description

The entire tool outside and accessible inside surfaces are checked for mechanical damage and corrosion.
Observable components are visually inspected for damage, wear and corrosion. Hard-banding, if present, is
visually examined in accordance with 10.59. Markings are verified and the serial number recorded. A review of
OEM requirements provides additional visual-inspection requirements.

NOTE For r\r\mplnfn |ncnnr\hnn [ 7aYall choecnmhl\ll and_individual r\r\mpnnnnl‘ |nennr~hnn are. rnnlllrnd This hlrn of

inspection i performed accordlng to a maintenance programme in an OEM- authorlzed repair faC|I|ty by qua ified
personnel uging a proprietary tool-inspection procedure developed for the particular model of tool. This type of-ihspeftion
is beyond thg scope of this part of ISO 10407.

10.54.2 Surface preparation

All surfaceg being examined shall be cleaned so that foreign material does not interfere with the detegtion
process. Drjll stem elements shall be positioned so they can be rolled one complete revolution.

10.54.3 Equipment
The following equipment is required:
a) mirror ¢r portable light, to illuminate the inside surface;

b) tape mpeasure or rule, to measure the tong space.

10.54.4 lllumination

lllumination| shall meet the requirements of 9.3.2. A-mirror or portable light shall be available for intgrnal
illumination

10.54.5 Inspection procedure

Observe the component outside diameter surface for signs of damage including but not limited to pits, quts,
dents, othef mechanical damage and-eracks.

Using a mirfor or portable light iltuminate the inside surface. Inspect for corrosion and other irregularities from
both ends.

Check the marking for.correctness and record the component serial number on the inspection work sheet.

Check the fish-neek length by placing a rule on the upper-connection outside diameter and measuring| the
distance frgm-the seal face to the location of any section change.

10.54.6 Evaluation and classification

Areas of surface imperfections deeper than 3,18 mm (0.125 in) shall be evaluated for cracks using magnetic
particles (see 10.13.10.2) on ferromagnetic materials or liquid penetrant (see 10.32) on non-ferromagnetic
motors or turbines. Imperfections deeper than 3,18 mm (0.125 in) on the inside diameter under the pin threads
or stress-relief groove or on the outside surface over the box threads or boreback shall be cause for rejection.
Motors or turbines containing sharp-bottomed, transverse cuts or gouges in the body deeper than
6,4 mm (0.25in) shall be rejected. Other conditions shall be recorded on the inspection work sheet for
continued monitoring.
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Areas of internal surface imperfections, such as deep gouges, shall be inspected for cracks using shear-wave
ultrasonic techniques, magnetic particles on ferromagnetic materials or liquid penetrant (see 10.32) on non-
ferromagnetic motors or turbines. Drill stem elements containing cracks shall be rejected.

Fish-neck length shall not be less than 254 mm (10 in).

10.55 Reamers, scrapers, and hole openers — Visual, full-length OD and ID and markings,

inc

luding visual inspection of hard-banding and coatings

10.55.1 Description

Thel| entire reamer, scraper or hole-opener assembly outside and accessible inside surfaces are’checked for
meghanical damage and corrosion. Observable components are visually inspected for damagg, wear and
corrpsion. Hard-banding, if present, is visually examined in accordance with 10.59. Markings are perified and
the perial number recorded. A review of OEM requirements provides additional visualsinspéction r¢quirements.
NOTE For complete inspection, tool disassembly and individual component inspection are required.|This type of
inspection is performed according to a maintenance programme in an OEM-authaorized repair facility| by qualified
personnel using a proprietary tool-inspection procedure developed for the particular fnadel of tool. This type|of inspection
is bgyond the scope of this part of ISO 10407.

10.85.2 Surface preparation

All surfaces being examined shall be cleaned so that foreign material does not interfere with the detection
progess. Drill stem elements shall be positioned so they can relled one complete revolution.

10.55.3 Equipment

Thel following equipment is required:

a) |mirror or portable light, to illuminate the inside surface;

b) |tape measure or rule, to measureong space.

10.35.4 lllumination

lllupination shall meet the. requirements of 9.3.2. A mirror or portable light shall be available|for internal
illunhination.

10.55.5 Inspection.procedure

Obgerve the.«camponent outside-diameter surface for signs of damage including but not limited tp pits, cuts,
dents, other-méchanical damage and cracks.

UsimgZa, mirror or portable light, illuminate the inside surface. Inspect for corrosion and other irregujarities from
bothrends:

Check the marking for correctness and record the component serial number on the inspection work sheet.

Check the fish-neck length by placing a rule on the upper-connection outside diameter and measuring the
distance from the seal face to the location of any section change.

10.55.6 Evaluation and classification

Areas of surface imperfections deeper than 3,18 mm (0.125 in) shall be inspected for cracks using magnetic
particles (see 10.13.10.2) on ferromagnetic materials or liquid penetrant (see 10.32) on non-ferromagnetic
reamers, scrapers or hole openers. Imperfections deeper than 3,18 mm (0.125in) on the inside diameter
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under the pin threads or stress-relief groove or on the outside surface over the box threads or boreback shall
be cause for rejection. Reamers, scrapers or hole openers containing sharp-bottomed, transverse cuts or
gouges in the body deeper than 6,4 mm (0.25 in) shall be rejected. Other conditions shall be recorded on the
inspection work sheet for continued monitoring.

Areas of internal surface imperfections, such as deep gouges, shall be inspected for cracks using shear-wave
ultrasonic techniques, magnetic particles or liquid penetrant. Drill stem elements containing cracks shall be
rejected.

Fish-neck length shall not be less than 254 mm (10,0 in).

10.56 Rotary steerable — Visual, full-length OD and ID and markings, including visual
inspection of hard-banding

10.56.1 Description

The rotary pteerable assembly outside and accessible inside surfaces are checked forrmyéchanical damage
and corrosipn. Observable components are visually inspected for damage, wear and corrosion. Hard-banding,
if present, [is visually examined in accordance with 10.59. Markings are verified and the serial number
recorded. A review of OEM requirements provides additional visual-inspection requirements.

NOTE For complete inspection, tool disassembly and individual component dnspéection are required. This tyge of
inspection ig performed according to a maintenance programme in an OEM-authorized repair facility by qualified
personnel uging a proprietary tool-inspection procedure developed for the particdlar model of tool. This type of inspeftion
is beyond th¢ scope of this part of ISO 10407.

10.56.2 Surface preparation

All surfaceg being examined shall be cleaned so that foreign material does not interfere with the detegtion
process. Dnjll stem elements shall be positioned so they-can rolled one complete revolution.

10.56.3 Equipment

The following equipment is required:

a) mirror ¢r portable light, to illuminate the inside surface;

b) tape mpeasure or rule, to measure tong space.

10.56.4 lllumination

lllumination| shall meet\the requirements of 9.3.2. A mirror or portable light shall be available for intgrnal
illumination

10.56.5 Inspection procedure

Observe the component outside diameter surface for signs of damage including but not limited to pits, cuts,
dents, other mechanical damage and cracks.

Using a mirror or portable light, illuminate the inside surface and inspect for corrosion and other irregularities

from both e

nds.

Check the marking for correctness and record the component serial number on the inspection work sheet.

Check the fish-neck length by placing a rule or tape measure on the upper-connection outside diameter and
measuring the distance from the seal face to the location of any section change.
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10.56.6 Evaluation and classification

Areas of surface imperfections deeper than 3,18 mm (0.125 in) shall be inspected for cracks using magnetic
particles (see 10.13.10.2) on ferromagnetic materials or liquid penetrant (see 10.32) on non-ferromagnetic
rotary steerables. Imperfections deeper than 3,18 mm (0.125 in) on the inside diameter under the pin threads
or stress-relief groove or on the outside surface over the box threads or boreback shall be cause for rejection.
Rotary steerables containing sharp-bottomed, transverse cuts or gouges in the body deeper than
6,4 mm (0.25in) shall be rejected. Other conditions shall be recorded on the inspection work sheet for
continued monitoring.

Areas of internal surface imperfections, such as deep gouges, shall be inspected for cracks using shear-wave
ultrdsonic, magnetic particles or Tiquid-penetrant techniques. Drill stem elements containing cra¢ks shall be
rejected.

Fish-neck length shall not be less than 254 mm (10 in).
10.57 Full-length drift

10.57.1 Description

In 10.57 full-length drifting of drilling equipment is covered to ensure ‘the free passage of down-hole tools
through the product once it is in the well.

Thig inspection shall not be applied to drill stem elements having internal functional parts that do[not allow a
free| passage for other equipment through the bore during drilling.

10.57.2 Equipment

The| following equipment is required.

a) |drift mandrel, cylindrical in shape with a rounded or tapered leading edge to permit easy entry into the
pipe, with the drift of the proper length and diameter;

b) |precision calliper, capable of measuring the drift diameter to a hundredth of a millimetre (thougandth of an
inch);

c) |steel rule, of sufficient length.to measure the drift length.

10.%7.3 Calibration

Mictometer, calliper ahd)steel rule shall be calibrated in accordance with Clause 9.

10.97.4 Standardization

Prigr to starting, measure the diameter of the drift mandrel using a micrometer or calliper that displays the
reaglout\to a hundredth of a millimetre (thousandth of an inch) and record the dimensions. Measpre the drift
mandrels from 25 mm (1.0 in) from both ends, but not on the taper, and then again every 203 mm (8.0 in) from
there with a minimum of two readings at each point, 90° apart. These measurements should be made with
both the drift and the micrometer at the same temperature.

Measure the length of the cylindrical portion (excluding the area bevels or end rounding) of the drift mandrel
with a steel scale and record the dimension.

Bar-bell or disc mandrels are not accepted.
Additional standardization checks for drift diameter shall be accomplished after every 200 joints and after
completion of the inspection. All lengths drifted between an unacceptable check and the most recent

acceptable check shall be re-drifted with a proper drift.

Dimensions shall meet the requirements of the OEM, as appropriate, or as agreed with the owner/user.
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10.57.5 Inspection procedures

10.57.5.1 Preparation

The equipment being drifted shall be free of foreign matter and shall be properly supported to prevent sagging.
The drift mandrel for use shall be within + 11,1 °C (£ 20 °F) of the temperature of the pipe being inspected.

10.57.5.2 Procedure

The drift mandrel shall be inserted and removed in a manner to avoid damage to threaded ends. If thread
protectors gitow driftimg;theprotectors shattbeteftom:

The drift ndrel should pass through the entire length using an exerted force that does not exceed| the
weight of the mandrel.

If the mandrel strikes the ground during drifting operation, the mandrel shall be cleaned and(checked for djngs
or damage prior to re-drifting.

10.57.6 Evaluation and classification

—

If the drift mmandrel does not pass through an entire length that has been properly cleaned and supported) the

length shalllbe considered a reject and identified as a “no drift”.
10.58 Prqprietary equipment inspection

10.58.1 Description

There are rhany proprietary specialty tools used in the drilbstem including jars, under-reamers, safety valves
and interngl blowout preventer valves, wash pipe, diner-hanger running tools, packers, storm valyes,
cementing ftands, coring equipment, diverter tools,.étc. Where these tools are not covered by Internatipnal
Standards, [inspection should be done in accordance with the OEM instructions. The OEM instructions shall
provide damage, wear and corrosion tolerances.for all parts that effect fit and/or the function of the assenpbly.
If complete| inspection is required, the tool shall be disassembled at the shop prior to inspection and| the
inspection gone in accordance with the manufacturer's inspection procedures. Field inspection of assempled
tools is limifed to an examination of the\tool outside and accessible inside surface, checking for mechanical
damage, wear and corrosion. Additionalty, the fish-neck length and overall length are measured and recorgled.
Markings affe verified and the serialknumber is recorded.

10.58.2 Surface preparation

All surface$ being examined shall be clean so that foreign material does not interfere with the detegtion
process. Drjl-stem elements shall be positioned so that they can be rolled one complete revolution.

10.58.3 EqTipment

The following equipment is required:

a) mirror or portable light, to illuminate the inside surface;

b) tape measure, to measure overall length and length of fish neck;
c) metal rule, with 0,5 mm (or 1/64 in) divisions;

d) OD and ID callipers.

120 © 1SO 2008 — All rights reserved


https://standardsiso.com/api/?name=7696eef647d9cad14ead42e7b077563e

ISO 10407-2:2008(E)

10.58.4 lllumination

lllumination shall meet the requirements of 9.3.2.

10.58.5 Inspection procedure

Observe the tool outside-diameter surface for signs of damage including but not limited to pits, cuts, dents,
other mechanical damage and cracks. If hard-banding is present on the blades, check the condition and

coverage.
Using a mirror or portable Iight’ illuminate the inside surface Inspect for corrosion and other irrpgn arities from
both ends.

Measure the outside diameter 102 mm (4.0 in) from the shoulder for each box connection” and the inside
diameter 76 mm (3.0 in) from the end of the pin for each pin connection, and record on the work sHheet.
Megsure the length of the tool and the fish neck. Record values on the work sheet.\kengths on usgd tools are
measured from shoulder-to-shoulder rather than end-to-end.

Chdgck the marking for correctness and record the tool serial number on the-inspection work sheet.

If no stencil

is present, the tool shall be rejected.

10.58.6 Evaluation and classification

Any] corrosion, cuts, gouges or erosion on sealing areas shallkbe cause for rejection. There shall be no flaking
or peeling of chrome surfaces. Other imperfections shall be“classified according to the criteria esfablished by
the PEM. Imperfections not addressed by the OEM inspection procedure shall be cause for rejection.

10.99 Hard-banding inspection

10.59.1 General

In 10.59 the inspection acceptance and,rejection criteria are specified for hard-banding applied to drill pipe,
HWDP, drill collars and other bottom-hole-assembly (BHA) components. Hard-banding is not pormally an
integral component of the structural integrity of the drill stem element and, therefore, acceptance of rejection is

detgrmined by the owner/operator. Inspection is a visual examination of the surface for sery
degfadation or other defects.-Because of the wide variety of materials used for hard-banding on

and| the different applications encountered by different owner/users, these criteria are general.

owrler/users may have.-additional criteria to apply to specific materials and operating conditi
addjtional criteria ecan-include inspection methods other than visual examinations (such as MT
example) and, when'requested, these additional inspections are performed as specified by the owr

Tungsten carbide hard-banding is the most abrasive, wear-resistant hard-banding product in uség.

this|type tof>hard-banding does not exhibit any cracking after it is applied; disbonding of this tyj

ice-induced
these tools
Specific
ons. These
or PT, for
er/user.

Typically,
pe of hard-

banlng from the tooI-Jomt surface is very rare. Tungsten carbide hard- bandlng products may be 3

pplied flush
panding can

be, and is often re- applled over the top of |tseIf W|thout having to remove whatever hard- bandlng remains.
When this type of hard-banding is re-applied in this manner, some cracking and porosity can occur, but
cracking is not commonly encountered, and it generally does not make a difference in the durability of this
hard-banding. However, porosity is a common occurrence in tungsten carbide hard-banding and excessive
porosity can promote erosion and fluid washing within the hard-banded area.

Most “casing-friendly” hard-banding products are allowed some degree of cracking. However, the acceptability
of such cracking varies greatly from one product to another, depending on the hard-banding product
manufacturer’s specifications. The applicator-specific inspection acceptance and rejection criteria that pertain
to the hard-banding product being inspected apply. A best practice is for the applicator to share this
information with the pipe owner/user prior to conducting inspections so that the acceptance and rejection
criteria are understood and agreed to by the owner/user. If the type of hard-banding that is applied to new or
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used drill pipe, HWDP, drill collars and other BHA components is not known, or if, for any reason, the hard-
banding applicator does not provide sufficient inspection criteria required to conduct a conclusive inspection,
the criteria specified in 10.59.2 to 10.59.5 shall be used to accept or reject hard-banding, regardless of
whether the hard-banding is newly applied or has been exposed to drilling operations since it was applied
initially.

10.59.2 Preparation

Areas being inspected shall be clean and free from all dirt, thread dope, grease, rust, paint, lint and other
types of foreign materials that can limit and interfere with the inspection process and accuracy. For newly
applied hard-banding, the surface shall be allowed to caol to below 50 °C (150 °F) prior to inspection

10.59.3 Eguipment

The followinjg equipment is required:

a) bevel grotractor;

b) a meta| rule, graduated in 0,5 mm (or 1/64 in) increments;
c) straighjedge and depth gauge, fitted with needle contact.

A non-permanent marker, such as chalk, may be used to identify areas requiring evaluation.

10.59.4 Illjumination

lllumination|shall meet the requirements of 9.3.2.

10.59.5 Inspection procedure

Each hard-banded area shall be visually inspected, for imperfections on the entire hard-banded surface. [This
inspection may be done as a separate inspection ©r'in conjunction with other required visual inspections of the
drill stem element.

Inspect for yisually detectable imperfections: Imperfections include but are not limited to cracks, porosity, blow
holes, cratgrs, raised carbide chips,-missing or broken pieces, improper shape of weld bead and improper
depth of valley between passes.

When cracks or missing sections’ are detected visually, they shall be examined to be sure that the matgrial
adjacent tothe crack is not/beginning to separate from the base material.

All detected cracks shall"'be examined to verify that they terminate within the weld bead and do not extend to
the base material at\either end of the hard-banding deposit.

Porosity shall-be conS|dered excessive when three or more holes are seen within a 12,7 mm (0.500 in)
diameter are i
can result in a loss of wear reS|stance of the hard- bandlng and can cause erosion and/or f|UId washing within
the hard-banding itself. The owner/user shall be notified of this condition.

In addition to the above for “casing-friendly” hard-banding, the hard-banding applied to the 18° elevator taper
area of the box tool joints on drill pipe and HWDP shall be examined to verify there is a distinctly discernable
shoulder with the tool joint OD around the entire circumference. This area is also checked for flushness of the
hard-banding with the adjacent surface of the taper and evidence of incorrect shoulder angle. A straightedge
placed along the length of the shoulder aids in detection of flushness and angle.
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10.59.6 Evaluation and classification procedures

10.59.6.1 General
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Any drill pipe, HWDP, drill collars or BHA components that have hard-banding rejected based on the criteria
specified below shall be marked and set aside for owner/user disposition.

10.59.6.2 Criteria applicable to all hard-banding

All cracks that can be proven to have propagated into the parent material shall be cause for rejection.

Any
sha
sho

The)
harg
che
con
by t

10.5

Cra
harg

The)

10.5

hard-banding that appears not to be properly bonded or adhering to the surface to which.it
| be rejected. This condition can be manifested by visual indications of the hard-banding W
ving signs of lifting from the surface to which it was applied.

outside diameter of the hard-banding shall be visually examined to determine“how much i
-banding is worn through at any place along its length, the diameter of the teqlat that locatio
cked to be sure that it is within allowable tolerances. If the diameter is within“acceptable tolg

dition of the hard-banding shall be noted as “worn” on the inspection repart) but unless otherwi
ne owner/user, this shall not be a cause for rejection.

9.6.3 Criteria for tungsten carbide hard-banding

cking confined to the hard-banding metal is acceptable. Carbide chips protruding from the su
-banding shall be cause for rejection.

owner/user may apply additional acceptance/rejection criteria. These can include but are not li

the area of coverage to which the hard-banding@’is applied,

adjacent surfaces,

the width of the weld deposit, and the depth and width of the valleys between weld passes,
the concavity of the weld bead,

the extent of allowable surface imperfections, such as pinholes, blow holes, and craters,
the size and shape’ of the tungsten carbide particles being used, and

any acceptable or unacceptable cracking on the surface of the finished hard-banding.

9.6.4\ Criteria for the inspection of “casing-friendly” hard-banded surfaces

vas applied
eld deposit

5 left. If the
n should be
rances, the
e specified

rface of the

mited to

the dimension and tolerances of the extent'to which the hard-banding shall be flush with or raised above

10.59-:64-1+Generat

Any drill pipe, HWDP, drill collars or BHA components that have hard-banding rejected based on the criteria
specified in 10.59.6.4.2 to 10.59.6.4.6 shall be marked and set aside for owner/user disposition.

10.59.6.4.2 Crack width

Rejection criteria are as follows:

if the width of any single longitudinal or oblique crack is greater than 1,0 mm (0.040 in);

if the width of any single transverse or circumferential cracking is greater than 0,025 mm (0.010 in).
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10.59.6.4.3 Porosity (pin holes)

Pinholes that are greater than 1,6 mm (0.062 in) in diameter and more than 1,6 mm (0.062 in) in depth shall
be rejected.

10.59.6.4.4 Bead overlap and flatness

Beads should overlap slightly to prevent excessive valleys between adjacent beads. Valleys between adjacent
beads should not be greater than 1,59 mm (0.062 in) wide, measured from valley top edges, or greater than
3,177 mm (0.125 in) deep. Bead shape should be flat to slightly convex. Concavity at the centre of a bead
should not exceed 0 4 mm (0 015 in)

10.59.6.4.5| User/owner criteria

Inspectors |contracted to inspect “casing-friendly” hard-banding should consult with the,uset/owner| for
additional cfiteria based on the specific hard-banding used and field experience with that hard-banding.

The additiopal criteria may include criteria limiting the length and number of cracks. Examples of additipnal
criteria inclyde but are not limited to the following:

U

a) where [there are more than three longitudinal cracks that are as long as the width of a weld bgad,
regardless of crack width, that are concentrated within a continuous circumferential band length of 25|mm
(1 in) around the circumference of the object where hard-banding is applied;

b) where [wo longitudinal cracks that are as long as the width of a weld bead are closer together than 6|mm
(0.250 jn) at any point, and one or both of them is/are greater than 0,5 mm (0.020 in) in width;

c) if any dingle continuous longitudinal crack is longer than 5@:mm (2.0 in);
d) where fransversely oriented cracks intersect with moré‘than one longitudinal or oblique crack;

e) where pbliquely oriented cracks intersect both a‘longitudinal and a transverse crack.

10.59.6.4.6| Hard-banding applied to the 18{ elevator taper area of the box tool joints on drill pipe and
HWDP

The accepthnce and rejection criteria. for the hard-banded surface of the 18° elevator taper area on box|tool
joints on drijl pipe and HWDP shall be.as follows.

a) The transition between the-18° elevator taper and the tool joint OD shall have a discernable cofner
around| the entire circumference where the tool-joint outside diameter and the elevator taper intersect.

b) If evidgnce of an insorrect angle is revealed during inspection, the 18° elevator taper shall be measyred
with a bevel prefractor and shall be within *%o tolerance or shall be rejected.

a tolerarice of +%'8 mm +1/3g in) or shall be rejected.

c) The hard-banded surface on thj 18° elevator taper shall be flush with the adjacent surface of the tapg¢r to

d) Any hard-banding that appears not to be properly bonded or adhering to the surface to which it was
applied shall be rejected.

10.60 Transverse magnetic-particle inspection of tool-joint OD and ID under the pin threads

10.60.1 General

In 10.60 equipment requirements, descriptions and procedures are provided for wet fluorescent-magnetic-
particle inspection of the external surface from the sealing shoulder to the small end of the tapered shoulder
and the area under the pin threads on used drill-pipe tool joints. This inspection is performed to detect
transverse cracks.
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10.60.2 Equipment

10.60.2.1 Coil

A DC (HWAC, FWAC or filtered FWAC or pulsating DC) coil shall be used for this inspection. The number of
turns of the coil shall be clearly marked on the coil.

10.60.2.2 Fluorescent-particle inspection

Fluorescent-magnetic-particle solutions shall comply with the requirements of 9.4.8.3. An ultraviolet light
soufcefluorescent |||c|g||ctiu pal_tiu:ca, a—+00-mt—centt ifuyc tobe (thh 6;65mt illulclllclltc) and—an ultraviolet

lighy meter are required. If the particles are supplied as an aerosol, the centrifuge tube is not required.

10.60.2.3 Additional equipment
The| following equipment is required:
a) |magnetometer or gauss meter;

b) |inspection mirror, portable light or mirror, for internal illumination.

10.60.3 lllumination
lllumination of the inspection surfaces for visual inspectionishall comply with the requirements of 9.3.2.

lllumination of the surfaces for fluorescent-magnetic-particletinspection shall comply with the reqirements of
9.4.8.5.

10.60.4 Surface preparation
Thel inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign| matter that
can|interfere with the particle mobility, compléte wetting of the surface by the particle carrier and indication
detqction.

Surface coatings (paint, etc.) shall be smooth and shall have a thickness equal to or less than 0,05 mm
(0.002 in).

10.60.5 Calibration

Equipment calibration-is covered in Clause 9.

10.60.6 Standardization

229mm\(9.0 in) from the sealing shoulder. Energize the coil to establish a residual longitudinal fielg. Using the
resifual field, apply magnetic particles to the inspection area and observe the particle mobility. If the magnetic
particles continue to flow for longer than 10 s, increase the magnetic field strength and reapply magnetic
particles. If the magnetic particles are pulled out of suspension prematurely, i.e. within an interval shorter than
6 s, reverse the coil and apply slightly less current. Continue until the magnetic particle mobility is from 6 s to
10 s after application.

Sek[::t a typical tool joint from the string for inspection. Place the DC coil over the tool joint ng more than

After the proper magnetic field has been established based on particle mobility, measure the field at the end of
the connection using a gauss meter or magnetometer. The field in each subsequent connection shall be within
10 % of the established field strength.
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10.60.7 Inspection procedures

The steps for inspection in this subclause are the minimum requirements and can vary depending upon the
drill-pipe condition and the options agreed between the owner and the agency. Visible-light inspection of the
threads is required prior to the ultraviolet-light inspection.

The following steps are to be conducted in a darkened area (21,5 Ix maximum visible light). Inspectors shall
be in the darkened area at least 1 min prior to beginning inspection to allow eyes to adapt. Darkened lenses or
photochromic lenses shall not be worn.

a) Place the coil over the tool joint so as to provide coverage to the sealing shoulder.

b) Energize the coil with the magnetizing current level established during standardization for at_lgast|1 s.
Turn the coil off.

c) Apply the magnetic-particle bath by gently spraying or flowing the suspension over/the magnetjzed
inspection area. Using ultraviolet light, examine the inspection area on the top half,of’the connection.
Rotate|the tool joint 180° and reapply the particles. Using ultraviolet light, examine the threaded area on
the top|half of the connection.

d) If necepsary, move the coil to the next area on the tool joint and repeat steps a)to c).

Remove magnetic particles after inspection.

10.60.8 Evaluation

All tool-join{ threads containing a crack other than in the hard-bahding, regardless of depth, shall be rejeqted.

The hard-banding shall be evaluated in accordance with 10.59:

10.60.9 Repair of rejected tool joints

For the repair of rejected tool joints, see 10.16.

10.61 Dri]l-pipe body — Internal magnetic-particle inspection of the critical area
10.61.1 General
In 10.61 the equipment requirements, descriptions and procedures are provided for dry magnetic-particle

inspection
primarily to
to HWDP. 1

For the pur
the tool join
On HWDP,

pf the internal surface of the critical area on used drill-pipe tubes. This inspection is perfor
detect transverse,cracks on the inside-diameter surface of the pipe. This inspection is also apy
hese inspectionprocedures may be applied to BHA drill stem elements to cover specific areas

boses ofrthis part of ISO 10407, the critical area extends from the base of the tapered should
t to a plane located 660 mm (26.0 in) away or to the end of the slip marks, whichever is gre
the_area on either side of the centre wear pad is outside the scope of this inspection.

med
lied

r of
ter.

10.61.2 Equipment

10.61.2.1 Coils

A longitudinal magnetic field produced by a coil shall be used for this inspection. DC (FWAC, HWAC, filtered

FWAC or D

C) coils may be used.

10.61.2.2 Dry magnetic particles

Dry magnetic particles shall meet the requirements of 9.4.8.2. A non-ferromagnetic trough that reaches the
end of the critical area is required to distribute the particles over the area being inspected.
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10.61.2.3 Optical inspection instrument
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The equipment required includes a borescope or other optical internal inspection device meeting the
requirements of 9.3.2.4.

10.61.3 Surface preparation

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter that
can interfere with the particle mobility and indication detection. All surfaces being inspected shall be dry.

Su

ace r‘nnﬁngc shall he smoaoth and shall have a thickness pnlnnl toorless than 0 05 mm (ﬂ Q02

in).

10.61.4 Calibration

Equ

ipment calibration is covered in Clause 9.

10.61.5 Standardization — DC coil

Selegct a typical pipe from the string for inspection. Place the coil on the pipe‘with the centreline ap

305
the
and
mag
revd
in t
amy

mm (12.0 in) from the tapered shoulder. Energize the coil as specified in Table C.1 (Table D.
putside diameter of the pipe. Apply magnetic particles to the criticalarea with a non-ferromag

netic-particle build-up, use the specified amperage for inspection. If there is a magnetic-parti

e inspection area. Record the amperage required to.gstablish this magnetic field; this b
erage for the magnetizing level used for the inspection,

10.61.6 Inspection procedures — Steps for inspection

The)
drill

The)

steps for inspection in this subnclause are the minimum requirements and can vary depen
pipe condition and the options agreed between the owner and the agency.

steps for inspection are as follows”
Inspect the entire internal critical area for visually detectable imperfections.
Place the coil over the fifstiarea being inspected.

The maximum coverage area for each coil placement is 305 mm (12.0in) on either side
centreline.

Multiple placements are required to inspect the entire area.
Energize.the coil with the magnetizing current level established during standardization for at le

Turn.the coil off.

using a borescope, observe any magnetic-particle build-up (futring) in the inspection area. If

proximately
) based on
netic trough
there is no
le build-up,

rse the coil and apply slightly less current. Continue until-only a light magnetic-particle buiId-ip develops

comes the

ding on the

of the coil

ast 1 s.

)

Apply magnetic particles to the entire critical area using the non-ferromagnetic trough and roll
to distribute them around the entire circumference.

ing the pipe

Conduct a magnetic-particle inspection of the viewable area covering the inspection area [maximum
305 mm (12.0 in) on either side of the coil centreline] using the optical inspection instrument. Rotate the
pipe sufficiently to view the area under the powder line at the bottom of the pipe. Pay particular attention

to the root of any cuts, gouges, or corrosion pits.

Repeat the process with at least a 51 mm (2 in) overlap until the entire area being inspected has been

covered.

Remove magnetic particles after inspection.
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10.61.7 Evaluation

Evaluate all imperfections in accordance with 10.13.

10.62 Drill-pipe body — Bi-directional, internal magnetic-particle inspection of the critical

area

10.62.1 General

In 10.62 equipment requirements, descriptions and procedures are provided for magnetic-particle inspection

of the inte
transverse

For the pur
joint to a p
Figure 4). G

u It u 11-pI u . IS 1 | |
nd longitudinal cracks on the inside-diameter surface of the pipe. This inspection is also applig
se inspection procedures may be applied to BHA drill stem elements to cover specific.area

poses of this part of ISO 10407, the critical area is from the base of the tapered shoulder of the
ane located 660 mm (26.0 in) away or to the end of the slip marks, whichever is greater
n HWDP, the area on either side of the centre wear pad is not included in this.inspection.

10.62.2 Equipment

10.62.2.1 L

A DC (HWA
turns of the

10.62.2.2 ¢

An internal
phase, rect

ongitudinal field

tect
dto
5 as

tool
see

\C, FWAC or filtered FWAC or pulsating DC) coil shall beuséd for this inspection. The numbgr of

coil shall be clearly marked on the coil.

Lircular field

conductor may be used. The current for the-internal conductor may be supplied with DC, a th
fied AC power supply or capacitor-discharge power supply. The power supply shall be capab

ree-
e of

meeting th¢ amperage requirements of Table C.2-(Table D.2). Table C.4 (Table D.4) provides the nonjinal

linear mass

10.62.2.3 L

Dry magne
end of the g

10.62.2.4 (

The equipt
requiremen

10.62.3 Sui

[mass per metre (foot)] for various_pipe’ sizes.

Dry magnetic particles

ic particles shall meet the requirements of 9.4.8.2. A non-ferromagnetic trough that reaches
ritical area is required(toydistribute the particles over the area to be inspected.

Dptical-inspection-instrument

hent required includes a borescope or other optical internal-inspection device meeting
s of 9.3:2.4.

face preparation

the

the

The inspection areas shall be cleaned of all grease, thread compound, dirt and any other foreign matter that
can interfere with the particle mobility and indication detection. All surfaces being inspected shall be dry.

Surface coatings shall be smooth and shall have a thickness equal to or less than 0,05 mm (0.002 in).

10.62.4 Calibration

Equipment calibration is covered in Clause 9.
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10.62.5 Standardization

10.62.5.1 DC caoil

Select a typical pipe from the string for inspection. Place the coil on the pipe with the centreline approximately
305 mm (12.0 in) from the tapered shoulder. Energize the coil as specified in Table C.1 (Table D.1) based on
the outside diameter of the pipe. Apply magnetic particles to the critical area with a non-ferromagnetic trough
and, using a borescope, observe any magnetic-particle build-up (furring) in the inspection area. If there is no
magnetic particle build-up, use the specified amperage for inspection. If there is a magnetic-particle build-up,
reverse the coil and apply slightly less current. Continue until only a light magnetic-particle build-up is present
in the_inspection area. Record the amperage required to establish the magnetic field: this becomes the
amperage for the magnetizing level used for the inspection.

10.2.5.2 Magnetizing rod

The| magnetizing rod shall be completely insulated from the pipe. Powerssupply requirements in
Tabje C.2 (Table D.2) shall be met. The current level specified in the table shall be the magnetizing current for
the Jongitudinal inspection.

[oN

When using DC current, the pipe being magnetized shall be insulated for any) current path to ground.
10.62.6 Inspection procedures

10.62.6.1 General

Insgect the entire internal critical area for visually detectable imperfections.

10.62.6.2 Coil

Plage the coil over the pipe OD approximately 305 mm (12 in) from the tool-joint tapered shoulder, Magnetize
the [critical area as established during standardization, apply the magnetic particles to the entire gritical area
usirlg the non-ferromagnetic trough and-rolling the pipe to distribute them around the entire cirgumference.
Using the optical-inspection instrument, conduct a magnetic-particle inspection of the visible area ¢overing the
insgection area [maximum 305 mm _(12.0 in) on either side of the coil centreline]. Rotate the pipe s|fficiently to
view the area under the powder.line at the bottom of the pipe. Pay particular attention to the root pf any cuts,
goupes, or corrosion pits.

Repeat the process with-at least a 51 mm (2 in) overlap until the entire area being inspected has been
covered. Inspect until-100°% of the critical-area inside-diameter surface has been inspected.

10.62.6.3 Magnetizing rod

Magnetizethe pipe. Using the magnetic particles that were applied for the transverse inspection, foll the pipe
one|complete revolution to redistribute the magnetic particles. Using the optical-inspection instrument, conduct
a mpgnetic-particle inspection of the visible critical area. Rotate the pipe sufficiently to view the arga under the
po i pe: i G ftical= Tside=di e has been
inspected.

10.62.7 Post-inspection

Remove the magnetic particles after inspection.

10.62.8 Evaluation

Evaluate all imperfections in accordance with 10.13.
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10.63 API external upset-thread connection inspection

10.63.1 General

In 10.63 the visual inspection of APl EUE round threads used in a tubing work-string application is covered. It
includes the inspection of the face, the chamfer, L. area and non-L areas of the pin and the face, counterbore,
perfect thread length and unengaged thread area of the box. Additionally, the power-tight make-up of attached
couplings and coupling length is measured.

10.63.2 Equipment

The followir

a) metalr
b)

c) harden
d) lead gz
10.63.3 Sul
All surfaces
process.

10.63.4 Calibration

Lead gauges shall be calibrated at least every 6 montis“and when they have been subjected to unu

shock that ¢

10.63.5 lllu

lllumination

10.63.6 Ins

Roll the wo
threads for

Observe th¢ inside diameter under the pin threads for pits, wireline cuts, erosion and sharp section changq

small, hand-held, non-magnifying mirror;

mination

g equipment is required:

ule, with 0,5 mm (or 1/64 in) divisions;

ed and ground profile gauge;

uge, with proper setting standard and contacts.

face preparation

being examined shall be cleaned so that foreign material does not interfere with the insped

an affect the accuracy of the gauge.

shall meet the requirements 0f\9.3.2.

pection procedure

k tubing at least oneTevolution while observing the pin connection. Observe the face, chamfer
5igns of damage.including but not limited to pits, cuts, dents and galling.

Roll the wo

signs of darrage including but not limited to pits, cuts, dents and galling.

Observe the outside of the coupling for grip marks, hammer marks, cuts, gouges and wear. Additionally, if

k tubing.again while observing the box connection. Observe the face, counterbore and thread

tion

sual

and

S.

5 for

grade is present and legible, verify that the coupling is of the proper grade.

the

Measure the power-tight make-up by placing a metal rule on the inside of the coupling and measuring the
distance from the face of the made-up pin to the face of the coupling.

A thread profile gauge shall be used to inspect the condition of the thread profile of both the pin and the box
for wear. The inspector shall look for visible light between the gauge and the thread flanks, roots and crest.
Two thread profile checks 90° apart shall be made on each connection. All detected imperfections or gaps on
the profile gauge shall be marked and evaluated using the lead gauge.

Measure the coupling length.
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10.63.7 Evaluation and classification

Any protrusion on a thread flank or crest throughout the pin and box thread length that causes interference
with the profile gauge shall be repaired or shall be cause for rejection. Repairs shall be made only by
agreement between the agency and the owner/operator.

An arc burn in any thread shall be cause for rejection.

L. threads and the perfect thread length of the coupling (Table C.16 or Table D.16) shall be free of any
imperfection that breaks the continuity of the thread. Imperfections that break the continuity of the threads
include but are not limited to pits, cuts, dents, chatter, grinds, broken threads, non-full-crested threads and

gall
for
exp

LC
exa

hreads and the perfect thread length of the coupling that exhibit an improper thread
mination with a profile gauge shall be rejected.

10.63.8 Chamfer and face

rejection as long as threads have proper clearance. Minor surface roughness on the thread flanks is

ng. Minor chatter, tears, cuts or other surface irregularities on the crest or roots of threads arf not cause
bcted on used connections and is not cause for rejection unless it breaks the continuity of\the thread.

form under

A connection shall be rejected if the chamfer is not present for the full 360*around the circumference, or if the

threpd runs out on the face and not the chamfer, or if the chamfer,is‘excessive and produces g knife edge
(razor edge) on the face of the pipe.

Thel face of the pin and coupling and counterbore of the coupling shall be free of burrs or the connection shall
be rejected.

Power-tight make-up shall be within the range specified.in Table C.16 (Table D.16) or the connection shall be
rejected.

Thel| coupling length shall not be less than the, minimum length specified in Table C.16 (Table [D.16) or the
coupling shall be rejected.
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Annex A
(normative)

Original equipment manufacturer (OEM) requirements

A.1 OEM requirements for specialized tools

The intenti
qualificatiorn
specificatio

bn of this annex is to define the minimum expectation of the OEMs for the inspection
of their tools. The actual OEM documentation should exceed the requirements. of

=

A.2 Dimeénsional requirements and tolerances

A.2.1 Ger

A schemati

eral

function of he component and sub-components is required.

A.2.2 Load-path designation

Tools that

documents].

carry string loads are inspected in accordance with a shop manual (repair and mainteng

The inspection dimensional requirements and tolerances are required for inspection of these components.

A.2.3 Cor

nections

A.2.3.1 General

All API or
used applic

proprietary connections shall’ have a dimensional requirement, including tolerances for new
ptions.

A.2.3.2 Recut API connections

 connectiofis-shall comply with the latest edition of ISO 10424-1.

or the-purposes of this provision, API Spec 7-1 is equivalent to ISO 10424-1.

All recut en
NOTE i
A.2.3.3 In

and
this

C profile and list of inspection dimensional requirements and tolérances that can affect fit, form or

nce

and

| andJ . .

All internal and proprietary connections shall comply with manufacturer's dimensional requirements for
critical-service drill stem elements.

A.2.4 Pressure and function tests

When applicable, pressure and function test procedures shall be included to qualify the ability of the tool to
function properly and/or maintain a load.
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A.3 Vendor/supplier requirements for specialized tools

The intention of this clause is to define the minimum expectation of the vendor or supplier for the inspection
and qualification of the tools they provide. The actual vendor-supplied documentation should exceed the
requirements of this part of ISO 10407.

The minimum vendor/supplier documentation shall include the following.

— The vendor/supplier shall have a copy of the OEM documentation listed in Clause A.2 for review during
the qualification and inspection process of each specialized tool or component.

— |For rented or reused tools, the vendor/supplier should track the usage and repair histgry of each
component or sub-component in a specialized tool and make this available to all inspection-personnel.

— | The vendor/supplier should provide operators with application, operating and handling/instructlons.

— | The vendor/supplier should provide transportation representatives with the 'correct transpgrtation and
handling procedures.
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Annex B

(normative)

Required and additional inspections by product and class of service

Required and additional inspections by product and class of service are given in Tables B.1 to B.19.

NOTE ncuauac Uf t:lc add;tiuna: cquiplllcnt, ;llapcutw qua“ﬁuaﬁuna dlld 1l;IIIG |cquilcu' tU bUIIdubt t:IU illachiiOﬂ,
moderate and critical inspection services normally have a substantial additional cost compared to a standard inspettion
service.
Table B.1 — Pipe-body field inspection available for used drill pipe (UDP)
nspection Procedure Standard Moderate Critical Additionrl
(reference inspection inspection inspection service
subclause)

Full-length isual 10.1 X X X —

OD gauging 10.2 X X X —

UT wall megsurement 10.3 Xa XA — —
Full-length EMI 10.4 XPb XP — —
Full-length itrasonic (transverse 10.5 Xb Xb — —
and wall thigkness)

Critical full-lgngth ultrasonics 10.6 — — X —
(transverse,|longitudinal and wall

thickness)

MT critical area 10.7 X X — —

MT critical drea, external 10.8 — — X —
bi-directiond

Full-length Wall monitoring 109 — X X —

UT of critica) area 10.10 — X¢e — —
Calculation pf the minimum 10.11 — — — X
cross-sectiopal area

Documentatjon review 10.12 — — — X

MT critical drea, internal 10.61 — — —

MT critical area, internal 10.62 — — — X
bi-directiond

@ Not requitedsif performing full-length ultrasonic wall measurement

b

¢ Not required when performing procedure 10.5 or 10.6.

By agreement, procedure 10.61 or 10.62 may be substituted.

Either EMI or FLUT may be used for a specified wall thickness of 12,7 mm (0.500 in) or thinner. FLUT is required on tubes with a
wall thickness greater than 12,7 mm (0.500 in).
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Table B.2 — Used tool-joint field inspections available @

pin{
che
tap
ele

ator contact area

base length, seal width and
ck shoulder flatness, check
bred shoulder angle and

Inspection Procedure Standard Moderate Critical Additional

(reference inspection inspection inspection services
subclause)

Visual inspection of bevels, seals, 10.14 X X X —

threads, weight code/grade

markings and outside diameter

Inspect hard-banding 10.59 X X X —

Check for box swell and pin 10.15 X X X —

strgtct

Chegck pin and box ODs and 10.17 X X — —

eccentric wear

Measure pin and box ODs and 10.18 — — X —

check eccentric wear

Chegck pin and box-tong space 10.19 X X — —

Measure pin and box-tong space 10.20 — — X —

MT [of pin threads 10.21 — X X —

MT [of box threads 10.22 — —- X —

Measure pin inside diameter 10.23 — — X —

MT|of OD for heat-check cracks 10.24 — X — —

MT |of OD for heat-check cracks, 10.25 — — X —

bi-directional, wet MT only

Trapsverse MT of tool-joint OD 10.60 = — X —

and ID under the pin threads

Measure counterbore depth, 10.26 — — — X

a

pro

Used proprietary connections are inspected according to the manufacturer's inspection specifications. General guidelines are
ided in Annex F for double-shouldér‘cennections and dovetail-thread-form connections.
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Table B.3 — Bottom-hole-assembly connection field inspections available

Inspection Procedure Standard Moderate Critical Additional

(reference inspection inspection inspection services
subclause)

Visual inspection of bevels, seals, 10.27 X X X —

threads, and stress-relief features

Measure pin ID, box OD, 10.28 X X X —

counterbore diameter and

benchmark location

Check beve| diameter 10.29 X X — —

Measure bejel diameter 10.30 — — X -

MT of pin and box threads 10.31 Xa Xa Xa —

PT of pin and box threads 10.32 Xa Xa Xxa —

Dimensional measurement of 10.33 — — X X

stress-relief[features

Measure copinterbore depth, pin 10.34 — — — X

length and gin-neck length

@  For non-fnagnetic drill stem elements, substitute “liquid penetrant” (see 10.32) for “magnétic particle”.

Table B.4 — Drill-collar inspections available,.other than connections @
Inspection Procedure Standard Moderate Critical Additionjil

(reference inspection inspection inspection service
subclause)

Visual full-lgngth, tong space, 10.35 X X X —

fish-neck length and markings

Inspect hard-banding 10.59 X X X —

MT of OD fdr heat-check cracks, 10.25 — — Xb X

bi-directiondl, wet method only

MT of elevafor groove and slip 10.36 — X X —

recess

Elevator groove and slip recess! 10.37 — X X —

dimensional

Document r¢view (traceability) 10.12 — — X X

@  Connection inspegtions required according to Table B.3 shall be conducted in addition to the BHA inspection shown in this tablg.

b For non- nagnetic drill stem elements, substitute “liquid penetrant” (see 10.32) for “magnetic particle”.
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Table B.5 — Sub inspections available, other than connections 2

Inspection Procedure Standard Moderate Critical Additional

(reference inspection inspection inspection services
subclause)

Visual inspect?on full-length, f_ish 10.38 X X X .

neck and section-change radius

Inspect hard-banding 10.59 X X X —

MT of OD for heat-check cracks, 10.25 . . b o

bi-directional, wet method only

Floft-bore recess, dimensional 10.39 — X X —

MT/full-length ID and OD of subs 10.40 . L b .

having a section change

MT Ifull-length OD for transverse 10.7 — — - X

MT Ifull-length ID for transverse 10.61 — — — X

Dogument review (traceability) 10.12 — — X X

Connection inspections required according to Table B.3 shall be conducted in addition tethe-BHA inspection shown ir} this table.

For non-magnetic drill stem elements, substitute “liquid penetrant” (see 10.32) for “magnetic particle”.

Table B.6 — HWDP inspections available, 6ther than connections @

Procedure

Inspection (reference Standard Moderate Critical Al;dditional
P inspection inspection inspection ervices
subclause)
Visgial full-length, tool-joint OD, 10.41 X X X .
centre wear pad and tong space
Inspect hard-banding 10.59 X X X —
Ma&;ng.tlc-partlcle inspection of 107 X X X .
the|critical area
Magnetic-particle inspection of
the [tool-joint OD for heat-check 10.25 — — X —
crag¢ks, bi-directional, wet method
UT [eritical area 10.10 — — X —
Dogument review (traceability) 10.12 — — X X

a

Connection inspéctiens required according to Table B.3 shall be conducted in addition to the BHA inspection shown in this table.

Table B.7 — Kelly/top drive inspections available, other than connections 2

Procedure

Inspection eferen —Stamdard——Moderate——Criticat dditional
P (reference inspection inspection inspection services
subclause)

Visual full-length and wear pattern

report and optional straightness 10.42 X X X —
check

MT critical area 10.43 X X X —

MT full length of drive section 10.44 — X X —
Document review (traceability) 10.12 — — — X

a

Connection inspections required according to Table B.3 shall be conducted in addition to the BHA inspection shown in this table.
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Table B.8 — Stabilizer inspections available, other than connections 2

. Procedure Standard Moderate Critical Additional
Inspection (reference . . . . . . .
inspection inspection inspection services
subclause)
Visual full-length, fish-neck length,
marking, ring gauge and blade- 10.45 X X X —
wear check
MT base of blades 10.46 X X — —
Function test on adjustable
blades, OENt 1WA/ — — A —
MT base of plades, bi-directional, 10.48 . . X QO
wet
Document r¢view (traceability) 10.12 — — X —
@  Connection inspections required according to Table B.3 shall be conducted in addition to the BHA inspection.shown in this tablg.
Table B.9 — Jar (drilling and fishing), accelerator and shock sub inspections available,
other than connections @
Ihspection T:;Z?:nuct Standard Moderate Critical Additional
P inspection inspection inspection service
subclause)

Visual full-leingth 10.49 X X X —
Maintenancé¢ review as specified
by OEM 10.50 — X X —
Function tegt as specified by OEM 10.47 — X X —
Dimensions|of wear areas per
OEM requirgments 10.51 T X X -
All OEM-Qe ignated testing for 10.52 - . X .
used equipment
Document r¢view (traceability) 10.92 — — X X

a8  Connect

on inspections required accordingto Table B.3 shall be conducted in addition to the BHA inspection shown in this tablg.

Table B.10 >~~="MWD/LWD inspections available, other than connections @

Inspection T:e()]‘g?:nuct Standard Moderate Critical Additional
P inspection inspection inspection service
subclause)
Visual full-lgngth 10.53 X X X —
Maintenance review as specified
by OEM 10.50 — X X —
Function test as specified by OEM 10.47 — — X —
Dimensions of wear areas per
OEM requirements 10.51 o X X _
All OEM-QeS|gnated testing for 1052 . . X .
used equipment
Document review (traceability) 10.12 — — X X

@  Connection inspections required according to Table B.3 shall be conducted in addition to the BHA inspection shown in this table.
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Table B.11 — Motor and turbine inspections available, other than connections @

Procedure

Inspection (reference Standard Moderate Critical Additional
P inspection inspection inspection services
subclause)
Visual full-length 10.54 X X X —
Maintenance review as specified
by OEM 10.50 — X X —
Function test as specified by OEM 10.47 — — X —
Dimensions of wear areas per __ -
OEM requirements ot ~ ~
All )EM-Qe&gnated testing for 10.52 . . X .
used equipment
Dogument review (traceability) 10.12 — — X X

@ | Connection inspections required according to Table B.3 shall be conducted in addition to the BHA inspection shown ir] this table.

Table B.12 — Reamer, scraper and hole-opener inspections available, other than conneg¢tions @

Procedure

Inspection (reference Standard Moderate Critical Additional
P inspection inspection inspection bervices
subclause)
Visgal full-length 10.55 X X X —
Maintenance review as specified
by OEM 10.50 = X X —
Fur]ction test as specified by OEM 10.47 — — X —
Din ensions of wear areas per 10.51 . X X .
OEM requirements
All DEM-Qe3|gnated testing for 1055 . . X .
used equipment
Dogument review (traceability) 10.12 — — X X

@ | Connection inspections required according to Table B.3 shall be conducted in addition to the BHA inspection shown ir] this table.

Table B.13 —Rotary steerable equipment inspections available, other than connectigns 2

Specialty toolinspection Procedure Standard Moderate Critical Additional
(reference inspection inspection inspection services
subclause)

Vistial full*length, fish-neck 10.56 X X X —
Ienith, marking and blade-wear

cheleke

Maintenance review as specified 10.50 — X X —
by OEM

Function test as specified by 10.47 — — X —
OEM

Dimensions of wear areas per 10.51 — X X —
OEM requirements

All OEM-designated testing for 10.52 — — X —
used equipment

Document review (traceability) 10.12 — — X X

@  Connection inspections required according to Table B.3 shall be conducted in addition to the BHA inspection shown in this table.
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Table B.14 — Proprietary equipment inspections available, other than connections 2

Specialty tool inspection Procedure Standard Moderate Critical Additional
(reference inspection inspection inspection services
subclause)

Visual full-length, fish-neck length,

marking and blade-wear check 10.58 X X X o
MT base of blades 10.46 X — — —
Bi-directional wet magnetic particle

of blade and blade area 10.48 T X X o
MT full-length 10.7 — — X X
MT full-length, bi-directional 10.8 — — X X
UT wall megsurement as specified

by OEM 10.3 X X X —
Full-length drift as specified by

OEM 10.57 X X X —
Inspect hard-banding 10.59 X X X —
Maintenancé¢ review as specified

by OEM 10.50 — X X —
Function tegt as specified by OEM 10.47 X X X —
Dimensions|of wear areas per

OEM requirgments 10.51 T X X o
All OEM-Qe ignated testing for 10.52 - . X .
used equipment

Document r¢view (traceability) 10.12 — X X X

@  Connectfon inspections required according to Table B.3 shall be eonducted in addition to the BHA inspection shown in this tablg.

Table B.15 ~ Used work-string tubing @

Specialty tool inspection Procedure Standard Moderate Critical Additional
(referénce inspection inspection inspection service
subiclatse)

Full-length isual 10.1 X X X —
OD gauging 10.2 X X X —
UT of wall measurement 10.3 Xb XPb Xb —
Full-length BMI 104 X X — —
Full-length ltrasonie b b

(transverse pnd.wall thickness) 105 X X o o
Critical full-lgngth ultrasonic

(transverse, longitudinal and 10.6 — — X —
wall thickness)

MT of critical area 10.7 — X X —
Full-length wall monitoring 10.9 — — — X
Full-length drift 10.57 X X X —
EUE connection inspection 10.63 X X X —
UT critical area 10.10 — — — X

guidelines are provided in Annex G.
b

Not required if performing full-length ultrasonic wall measurement.

a8  Used, proprietary work-string tubing connections are inspected according to the manufacturer's inspection specifications; general
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Table B.16 — Pin-base marking system

Marking Example meaning

1) Tool joint manufacturer's symbol

2) Month welded: (1 to 12)

ZZ indicates ZZ Company (fictional, for example only)

3 indicates March

3) Year welded (last two digits of year) 02 indicates 2002

4) Pipe manufacturer's symbol (See Table B.17) N indicates United States Steel Company

5) Drill-pipe grade symbol a
o) Drill-pipe weight code b
@  Drill pipe grade symbols are as follows:
Symbol Grade Symbol Grade
E E75 S S135
X X95 Zz Z-140
G G105 \Y V-150

b See Table C.4 (Table D.4), column 3, for weight codes.

Table B.17 — Pipe manufacturer and-processor symbols

Pipe manufacturers
(pipe mills or processors)
Active Inactive
Mill Symbol Mill Symbol
Algoma X Armco A
British Steel — American Seamless Al
Seamless Tubes LTD B B&W w
Dalmine D CF&l Cc
Kawasaki H J&L J
Nippon | Lone Star L
NKK K Mannesmann M
Reynolds Alumirium RA Ohio O
Sumitome S Republic R
Siderca SD TI z
Tamsa T Tubemuse TU
US Steel N Vallourec \Y,
Vallourec & Mannesmann VM Voest VA
Used U Wheeling Pittsburgh P
Youngstown
Active Inactive
Processor Symbol Processor Symbol
Grant Prideco GP Grant TFW TFW
Omsco OMS Prideco PI
Texas Steel Conversion TSC
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Table B.18 — Classification of used drill pipe

Classification condition

Premium class:
two white bands

Class 2:
one yellow band

Class 3:

one orange band

Exterior conditions

OD wear

Remaining wall not less than 80 %

Remaining wall not less
than 70 %

Remaining wall less
than 70 %

Dents and mashes

OD not less than 97 %

OD not less than 96 %

OD less than 96 %

Crushing and necking

OD not less than 97 %

OD not less than 96 %

OD less than 96 %

Slip area:|cuts and gouges Depth not more than 10 % of Depth not more than Depth more than 20 |%
average adjacent wall @, and 20 % of average of average adjacent
remaining wall not less than 80 % |adjacent wall 2, and wall @, or remaining wall

remaining wall not less | less than®0 % for
than 80 % for transverse |transverse (70 % for
(70 % for longitudinal) longitudinal)

Stretching OD not less than 97 % OD not less than 96 %  [|OP’less than 96 %

String shat OD not more than 103 % OD not more than 104 '%/| OD more than 104 %

External gorrosion Remaining wall not less than 80 % | Remaining wall nét less [ Remaining wall less

than 70 % than 70 %

Longitudinal cuts and gouges |Remaining wall not less than 80 % | Remainingéwall not less | Remaining wall less

than 70 % than 70 %

Transverge cuts and gouges | Remaining wall not less than 80 % | Remaining wall not less | Remaining wall less

than 80 % than 80 %

Cracks None P None P None P

Internal conditions

Corrosior] pitting Remaining wall not less.than 80 % | Remaining wall not less [ Remaining wall less

than 70 % than 70 %

Erosion and internal wall wear| Remaining wall notless than 80 % | Remaining wall not less | Remaining wall less

than 70 % than 70 %

Cracks None ? None ? None P

a Averagg adjacent wall is determined by measuring the wall thickness on each side of the cut or gouge adjacent to deepest
penetration.

b In any dassification where cracks’or washouts appear, the pipe is identified with a red band and considered unfit for further drflling
service.
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Table B.19 — Classification of used work-string tubing

Classification
condition

Critical-service class:
one white band

Premium class:
two white bands

Class 2:
one yellow band

Class 3:
one orange band

Exterior conditions

OD wear Remaining wall not less | Remaining wall not Remaining wall not Remaining wall less
than 87,5 % less than 80 % less than 70 % than 70 %

Dents and OD not less than 98 % OD not less than 97 % | OD not less than 96 % [OD less than 96 %

mashes

rustitg-amd
ecking

=N — " P,V
UU TIOUIESS UldIT IJo 7o

=N ot .. =20
UU TIOUICSS Uldit Ir 7o

B — Pr R0,
UU TIOUIESS UidIT J0 /0

©btessttan 96 %

Blip area: cuts
@nd gouges

Depth not more than
10 % of average
adjacent wall 8, and
remaining wall not less

Depth not more than
10 % of average
adjacent wall 8, and
remaining wall not less

Depth not more than
20 % of average
adjacent wall &, and
remaining wall not less

Depth-mor¢ than 20 %
of average [adjacent
wall @, or rgmaining
wall less than 80 % for

than 87,5 % than 80 % than 80 % for transverse (70 % for
transverse (70 %.for longitudinal)
longitudinal)
btretching OD not less than 98 % OD not less than 97 % | OD not less'than 96 % [OD less than 96 %

btring shot

OD not more than 102 %

OD not more than
103 %

OD not'more than
104 %

OD more thhan 104 %

External upset

InternalUpset ©

(0.031 in) smaller than
specified bore ID

(0.031 in) smaller than
specified bore ID

External Remaining wall not less | Remaining wall not Remaining wall not Remaining|wall less
orrosion than 87,5 % less than 80 % less than 70 % than 70 %
Longitudinal Remaining wall not less | Remaining wall(not Remaining wall not Remaining|wall less
uts and gouges | than 87,5 % less than 80'% less than 70 % than 70 %
Transverse cuts | Remaining wall not less | Remaining'wall not Remaining wall not Remaining|wall less
and gouges than 87,5 % less than 80 % less than 80 % than 80 %
Cracks None P Norte P None P None P
Internal conditions
Corrosion pitting | Remaining wall not less | Remaining wall not Remaining wall not Remaining|wall less
than 87,5 % measured less than 80 % less than 70 % than 70 % measured
from base ofideepest pit | measured from base of | measured from base of | from base ¢f deepest
deepest pit deepest pit pit
Erosion and Remaining wall not less | Remaining wall not Remaining wall not Remaining|wall less
internal wall than 87,5 % less than 80 % less than 70 % than 70 %
vear
Drift Not less than 16 mm Not less than 16 mm Not less than 16 mm Less than 16 mm

(0.031 in) smaller than
specified bore ID

(0.031 in) gmaller than
specified bpre ID

Cracks

None b

None b

None P

None b

a

penetration.
b

service.

¢ Applicable to internal upsets that have been bored.

Average adjacent wall is determined by measuring the wall thickness on each side of the cut or gouge adjacent to deepest

In any classification where cracks or washouts appear, the pipe is identified with a red band and considered unfit for further drilling
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Annex C
(normative)

S| units

Table C.1 — Longitudinal magnetizing force for inside-diameter inspections

1 2 3 4 5
Label @ Outside diameter Ampere turns Minimum gauss-in
mm 203 mm ID caoll 254 mm D coil alr at centre JTiol
23/8 60,32 6400 7 400 270
27/8 73,02 6700 7 800 285
31/2 88,90 7 200 8 300 305
4 101,60 7 600 8 700 320
412 114,30 7 900 9100 335
5 127,00 8 200 9-600 350
5112 139,70 8 600 10 000 365
6 5/8 168,28 N/A 10 900 400
a Lébels are for information and assistance in ordering.

Table C.2 — Current requirementsof internal-conductor magnetization

1 2 3 4
Number of Power supply type Capacitor discharge
ulses its @
P Battery 3-phase rectified AC units

Ampsper 25,4 mm Amps per 25,4 mm Amps per kg/m

One 300 300 161
Two N/A N/A 121
Three N/A N/A 98

2 To'determine the amperage required, multiply the value in column 4 by the linear mass, expressed in
kilogfams per metre, of the pipe.
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Table C.3 — Compensated thread lengths and contact-point size
for lead measurements parallel to taper cone

Threads per Pitch Taper Contact-point size | Thread length Compensated
25,4 mm for lead gauge length
+0,05 (parallel to (parallel to
thread axis) @ taper cone) 2
mm/mm mm mm mm
5 5,080 1/6 2,92 254 25,488 0
5 5,080 1/4 2,92 25,4 25,5917 [
4 6,350 1/8 3,67 25,4 25,449 b
4 6,350 1/6 3,67 25,4 25,488 p
4 6,350 1/4 3,67 254 25,597 |
3,5 7,257 1/6 5,13 50,8 50,976 {1
3,5 7,257 1/4 5,13 50,8 51,195 B
3 8,467 5/48 5,99 25,4 25,434 1
@  Thread length is parallel to thread length. Compensated thread length is for méasurements parallel to the taper|cone.
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Table C.4 — Dimensional values for classification of drill-pipe tubes

1 2 3 4 5 6 7 8 9 10 11 12
Label | Label | Weight oD Nominal | Nominal | Wall at percent OD at percent OD at percent
1a 228 code® linear wall remaining increase decrease
mass mm mm mm
mm kg/m mm 80 % 70 % 4% 3% 3% 4%
23/8 4,85 1 60,32 7,22 4,83 3,86 3,38 62,74 62,13 58,52 57,91
23/8 6,65 2 60,32 9,90 7,11 5,69 4,98 62,74 62,13 58,52 57,91
27/8 6/85 1 73,02 10,19 5,51 4,42 3,86 75,95 75,21 70,84 70,110
27/8 | 10,40 2 73,02 15,48 9,19 7,37 6,43 75,95 75,21 70,84 70,010
31/2 9150 1 88,90 14,14 6,45 5,16 4,52 92,46 91,57 86,23 85,84
31/2 | 13,30 2 88,90 19,79 9,35 7,47 6,55 92,46 91,57 86,23 85,84
312 | 18,50 3 88,90 23,07 11,40 9,12 7,98 92,46 91,57 86,23 85,84
4 11,85 1 101,60 17,63 6,65 5,33 4,65 | 105,66 | 104,65 | 98,55 97,p4
4 14,00 2 101,60 20,83 8,38 6,71 5,87 | 105,66"104,65 | 98,55 97,54
4 14,70 3 101,60 23,36 9,65 7,72 6,76 | 105,66 | 104,65 | 98,55 97,p4
412 | 13,75 1 114,30 20,46 6,88 5,51 4,83~N\118,87 | 117,73 | 110,87 | 109|73
412 | 14,60 2 114,30 24,70 8,56 6,86 599 | 118,87 | 117,73 | 110,87 | 109|73
412 | 20,00 3 114,30 29,76 10,92 8,74 7,65 | 118,87 | 117,73 | 110,87 | 109|73
412 | 23,82 4 114,30 33,96 12,70 10,16 8,89 | 118,87 | 117,73 | 110,87 | 109|73
412 | 24,66 5 114,30 36,70 13,97 11,18 9,78 | 118,87 | 117,73 | 110,87 | 109|73
412 | 254,50 6 114,30 37,95 14,61 11,68 | 10,21 | 118,87 | 117,73 | 110,87 | 109(73
5 14,25 1 127,00 24,18 752 6,02 526 | 132,08 | 130,81 | 123,19 | 121|92
5 19,50 2 127,00 29,02 9,19 7,37 6,43 | 132,08 | 130,81 | 123,19 | 121|92
5 24,60 3 127,00 38,10 12,70 10,16 8,89 | 132,08 | 130,81 | 123,19 | 121|92
51/2 | 19,20 1 139,70 28,57 7,72 6,17 5,41 145,29 | 143,89 | 135,51 | 134(11
51/2 | 21,90 2 139,70 32,59 9,17 7,34 6,43 | 145,29 | 143,89 | 135,51 | 134|11
51/2 | 24,70 3 139,70 36,76 10,54 8,43 7,37 | 145,29 | 143,89 | 135,51 | 134|11
65/8 | 24,20 2 168,28 37,50 8,38 6,71 5,87 | 175,01 | 173,33 | 163,22 | 161|54
65/8 | 214,70 3 168,28 41,22 9,19 7,37 6,43 | 175,01 | 173,33 | 163,22 | 161|54
a Labels gre for information and assistance in ordering.
b Weight gode 2+designates standard mass for this pipe size.
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Table C.5 — Dimensional values for classification of used work-string tubing

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Label [ Label| OD | Nominal | Nominal Wall at percent Maximum OD at Maximum OD at
12 224 linear wall remaining percent increase percent decrease
mass mm mm mm

mm kg/m mm 875%|80% [70% | 4% 3% 2% 2% 3% 4%
1,050 | 1,20 | 26,67 1,79 2,87 251 | 2,30 | 2,01 | 27,74 | 27,47 | 27,20 | 26,14 | 25,87 | 25,60
1,050 | 1,50 | 26,67 2,23 3,91 3,42 | 313 | 2,74 | 27,74 | 27,47 | 27,20 | 26,14 | 25,87 | 25,60
1,3[15| 1,80 | 33,40 2,68 3,38 296 | 2,70 | 2,37 | 37,74 | 34,40 | 34,07 | 32,73 | 3239 | 32,06
1,3[15| 2,25 | 33,40 3,35 4,55 3,98 | 3,64 | 3,18 | 37,74 | 34,40 | 34,07 | 32,73.1,3239 | 32,06
1,6p0 | 2,40 | 42,16 3,57 3,56 3,12 | 2,85 | 2,49 | 43,85 | 43,43 | 43,00 | 41,32 | 4090 | 40,47
1,6p0 | 3,02 | 42,16 4,49 4,85 4,24 | 3,88 3,40 | 43,85 | 43,43 | 43,00 41,32 | 40,90 | 40,47
1,6p0 | 3,24 | 42,16 4,82 5,03 4,40 | 4,02 | 3,52 | 43,85 | 43,43 | 48,00 | 41,32 | 40,90 | 40,47
1,9p0 | 2,90 | 48,26 4,32 3,68 3,22 | 2,94 [ 2,58 | 50,19 | 49,71( [)49,23 | 47,29 | 46,81 | 46,33
1,9p0 | 3,64 | 48,26 5,42 5,08 4,44 | 4,06 | 3,56 | 50,19 | 49,71 | 49,23 | 47,29 | 46,81 | 46,33
1,900 | 4,19 | 48,26 6,24 5,56 4,86 | 4,45 | 3,89 | 50,19,| 49,71 | 49,23 | 47,29 | 46,81 | 46,33
2,063 | 3,25 | 52,40 4,84 3,96 3,46 | 3,17 | 2,77 | 54,47 | 53,97 | 53,49 | 51,35 | 50,83 | 50,30
2,063 | 4,50 | 52,40 6,70 5,72 5,00 | 4,58 | 4,00..64,47 | 53,97 | 53,49 | 51,35 | 50,83 | 50,30
238 | 4,70 | 60,32 6,99 4,83 4,23 | 3,86 | 3;38 | 62,73 | 62,13 | 61,63 | 59,11 | 5851 | 57,91
238 | 530 | 60,32 7,89 5,54 4,85 | 4,433,88 | 62,73 | 62,13 | 61,63 | 59,11 | 5851 | 57,91
238 | 5,95 | 60,32 8,86 6,45 564 [\616 (4,52 | 75,49 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
238 | 7,70 | 60,32 11,46 8,53 7,46y | 6,82 [ 5,97 | 75,49 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
2718 | 6,50 | 73,02 9,67 5,51 4,82 | 4,41 | 3,86 75,49 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
278 | 7,90 | 73,02 11,76 7,01 6,13 | 5,61 | 4,91 | 7594 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
278 | 870 | 73,02 12,95 7,82 6,84 | 6,26 | 5,47 | 7594 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
278 | 9,50 | 73,02 14,14 8,64 7,56 | 6,91 | 6,05| 75,49 | 7521 | 74,48 | 71,56 | 70,83 | 70,01
27/8 10,70 | 73,02 15,92 9,96 8,71 | 7,97 | 6,97 | 7549 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
27/8 (11,00 | 73,02 16,37 10,29 9,00 | 8,23 |7,20 | 7549 | 75,21 | 74,48 | 71,56 | 70,83 | 70,01
312 | 9,30 | 88;90 13,84 6,45 564 | 5,16 4,52 | 92,46 | 91,57 | 90,68 | 87,12 | 86,23 | 85,34
312 | 12,80,4.88,90 19,05 9,35 8,18 | 7,47 | 6,54 | 92,46 | 91,57 | 90,68 | 87,12 | 86,23 | 85,34
312 | 12,95% 88,90 19,27 9,52 8,33 | 7,62 | 6,66 | 92,46 | 91,57 | 90,68 | 87,12 | 86,23 | 85,34
3 12-| 15,80 | 88,90 | 23,51 12,09 | 10,58 | 9,67 | 8,46 | 92,46 | 91,57 | 90,68 | 87,12 | 86,23 | 85,34
3172 [ 16,70 88,90 | 24,85 TZ95 | 11,33 [ 10,36 [ 9,06 | 92,46 | 91,567 | 90,68 | 87,12 | 86,23 | 85,34
41/2 115,50 | 114,30 | 23,07 8,56 749 | 6,86 | 599 |118,87 117,73 112,00 | 116,59 | 110,87 | 109,73
41/2 119,20 | 114,30 | 29,76 10,92 9,56 | 8,74 | 7,64 | 118,87 (117,73 | 112,00 | 116,59 | 110,87 | 109,73
a Labels are for information and assistance in ordering.
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Table C.6 — Used tool-joint criteria

1 | 2 ‘ 3 ‘ 4 | 5 ‘ 6 7 | 8 ‘ 9 10 ‘ 11 | 12
Pipe data Premium class Class 2
Label | Label | New | Nominal | Pipe | Tool-joint | Minimum | Maximum | Minimum | Minimum | Maximum | Minimum
12 2@ pipe linear |grade | connection | OD tool ID tool box OD tool ID tool box
oD mass label @ joint joint shoulder joint joint shoulder
width width
eccentric eccentric
wear wear
Dti dti Sw Dti dti Sw
mm kg/m mm mm mm mm mm mm
NC26 79,38 50,01 1,19 78,58 52,39 0,74
WO 77,79 53,98 1,59 76,99 54,77 1,19
238 | 485 | 6033 | 7,22 | E7S | 5500w | 76,20 53,18 1,59 75,41 62,77 1,14
23/8 75,41 55,56 1,59 74,61 56,36 1,19
SL-H90
2 3/8 PAC 70,64 34,93 3,57 69;06 40,48 2,78
NC26 80,96 53,18 1,98 80,17 54,77 1,59
E75 238 76,99 53,18 2,38 75,41 54,77 1,58
238 | 6,65 | 60,33 | 9,90 SL-H90
2 3/8 OHSW 77,79 52,39 2,38 76,99 53,98 1,98
X95 NC26 82,55 50,80 2,78 81,76 53,18 2,38
G105 NC26 83,34 49,24 3,18 82,55 51,59 2,78
NC31 93,66 64,29 1,98 92,87 68,26 1,59
278 WO 92,08 65,88 1,98 91,28 67,47 1,59
278 | 6,85 | 73,03 | 1019 | E75 | 575 0HLW | 88/90 61,91 2,78 87,31 63,50 1,98
27/8 88,90 65,88 2,38 87,31 66,68 1,59
SL-H90
NC841 96,84 63,50 3,57 95,25 65,88 2,78
2 7/18 XH 94,46 61,12 3,57 92,87 63,50 2,78
NC26 85,73 43,66 4,37 84,93 46,83 3,97
E7S7) 2 7/8 OHSW 91,28 57,94 3,97 90,49 60,33 2,78
27/8 91,28 62,71 3,57 89,69 64,29 2,78
SL-H90
27/8 | 10,4q | 73,03 1548
27/8 PAC 79,38 30,96 5,95 79,38 35,72 5,95
NC31 99,22 58,74 4,76 97,63 61,91 3,97
X95 278 93,66 58,74 4,76 92,08 61,12 3,971
SL-H90
G105 NC31 100,01 57,15 5,16 98,43 60,33 4,37
S135 NC31 103,19 51,59 6,75 101,60 71,44 5,95
NC38 111,92 80,96 3,18 110,33 57,15 2,38
312 | 950 8.90 14,14 E75 3 172 OHLW 108,74 78,58 3,18 107,95 80,17 2,78
312 106,36 80,17 2,78 105,57 80,96 2,38
SL-H90
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1 ‘ 2 | 3 | 4 ‘ 5 ‘ 6 7 ‘ 8 | 9 10 11 12
Pipe data Premium class Class 2
Label | Label | New | Nominal | Pipe | Tool-joint | Minimum | Maximum | Minimum | Minimum | Maximum | Minimum
12 2@ pipe linear |grade | connection | OD tool ID tool box OD tool ID tool box
oD mass label @ joint joint shoulder joint joint shoulder
width width
eccentric eccentric
wear wear
= dtj ow =Y dtj Sw
mm kg/m mm mm mm mm mm mm
NC38 114,30 77,79 4,37 112,71 79,38 3,57
E75 NC31 101,60 53,98 5,95 100,01 57,94 5,16
31/20HSW | 111,92 74,61 4,76 110,33 77,79 3,97
3 1/2 H90 115,09 84,14 3,18 114,30 85,73 2,78
NC38 116,68 73,03 5,56 115,09 76,20 4,76
312 | 13,30 | 88,90 19,79 312
X95
SL-H90 111,13 73,03 516 109,54 75,41 4,37
3 1/2 H90 117,48 80,17 4,37 115,89 82,55 3,57
G105 NC38 118,27 70,64 6,35 116,68 73,03 5,56
NC40 127,00 73,82 7,14 124,62 77,79 5,95
S135
NC38 122,24 64,29 8,33 119,86 73,82 7,14
E75 NC38 115,09 75,41 4,76 113,51 78,58 3,97
X95 NC38 118,27 70,64 6,35 116,68 73,82 5,56
G105 NC38 119,86 67,47 7,14 117,48 71,44 5,95
312 | 15,50 | 88,90 23,07
S135 NC38 124,62 59,53 7,14 121,44 65,88 7,94
G105 NC40 125,41 77,79 6,35 123,03 80,96 5,16
S135 NC40 129,38 71,44 8,33 126,21 75,41 6,75
NC46 132,56 102,39 2,78 130,97 103,98 1,98
4 11,85 | 101,60 | 17,63 E75
4 WO 132,56 102,39 2,78 130,97 103,98 1,98
4 OHLW 127,00 96,04 3,57 125,41 97,63 2,78
4 11,85 | 101,80 |17,63 E75
4 H90 123,83 94,46 2,78 123,03 96,04 2,38
NC40 122,24 82,55 4,76 120,65 84,93 3,97
NC46 134,14 100,01 3,57 132,56 102,39 2,78
E75 4 SH 112,71 65,88 5,95 111,13 69,06 5,16
4 OHSW 128,59 93,66 4,37 127,00 96,04 3,57
4 H90 125,41 92,87 3,57 123,83 94,46 2,78
NC40 125,41 77,79 6,35 123,03 80,96 5,16
4 14,00 | 101,60 | 20,83
X95 NC46 136,53 96,84 4,76 134,94 100,01 3,97
4 H90 127,79 88,90 4,76 126,21 91,28 3,97
NC40 127,00 74,61 7,14 124,62 78,58 5,95
G105 NC46 138,11 95,25 5,56 135,73 97,63 4,37
4 H90 129,38 87,31 5,56 127,79 88,11 4,76
S135 NC46 141,29 88,90 7,14 139,70 92,87 6,35
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Table C.6 (continued)

1 2 3 4 5 6 7 8 9 10 11 12
Pipe data Premium class Class 2
Label | Label | New | Nominal | Pipe | Tool-joint | Minimum | Maximum | Minimum | Minimum | Maximum | Minimum
12 22 pipe linear |grade | connection | OD tool ID tool box OD tool ID tool box
oD mass label @ joint joint shoulder joint joint shoulder
width width
eccentric eccentric
weat wear
Dy dy S, Dy dy 2,
mm kg/m mm mm mm mm mm mm
NC40 123,83 79,38 5,56 121,44 8384 4,31
E75 NC46 134,94 99,22 3,97 133,35 100,81 3,18
4 H90 126,21 91,28 3,97 124,62 92,87 3,18
NC40 127,00 75,41 7,14 124,62 78,58 5,95
4 15,7 | 101,60 | 23,36 X95 NC46 138,11 95,25 5,56 135,73 97,63 4,31
4 H90 129,38 87,31 5,56 127,79 89,69 4,74
NC46 138,91 92,87 5,95 137,32 96,04 5,16
e10 4 H90 130,97 84,93 6,35 128,59 88,11 5,16
S135 NC46 143,67 86,52 8,33 140,49 90,49 6,75
412 FH 136,53 9208 5,16 134,14 94,46 3,91
NC46 137,32 96,04 5,16 135,73 98,43 4,31
E75 | 412 OHSW | 138,11 100,01 5,16 136,53 102,39 4,31
NC50 145,26 109,54 3,97 144,46 111,92 3,57
4 1/2 H-90 135,73 99,22 4,76 134,14 101,60 3,97
412 FH 139,70 86,52 6,75 137,32 90,49 5,56
NC46 140,49 91,28 6,75 138,11 94,46 5,56
412 | 16,6Q | 114,30 | 24,70 x99 NC50 148,43 105,57 5,56 146,84 107,95 4,74
4 1/2 H-90 138,91 95,25 6,35 136,53 97,63 5,16
412 FH 141,29 92,87 7,54 138,91 96,04 6,35
NC46 142,08 88,90 7,54 139,70 92,08 6,34
6105 NC50 150,02 103,19 6,35 147,64 106,36 5,16
4 1/2 H-90 139,70 92,87 6,75 138,11 96,04 5,95
NC46 146,84 80,17 9,92 143,67 85,73 8,33
8135 MNCLO W ~LoWaYal Qe-Q4 Q.29 404 o4 40094 2.4
412 FH 138,91 88,90 6,35 136,53 92,08 5,16
NC46 139,70 92,08 6,35 137,32 95,25 5,16
s NC50 147,64 106,36 5,16 146,05 109,54 4,76
41/2 | 20,00 | 114,30 | 29,76 4 1/2 H-90 137,32 96,04 5,56 135,73 98,43 4,76
412FH 142,88 81,76 8,33 140,49 85,73 7,14
X95 NC46 143,67 86,52 8,33 141,29 90,49 7,14
NC50 150,81 101,60 6,75 149,23 104,78 5,95
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Table C.6 (continued)

ISO 10407-2:2008(E)

1 ‘ 2 | 3 | 4 ‘ 5 ‘ 6 7 ‘ 8 | 9 10 11 12
Pipe data Premium class Class 2
Label | Label | New | Nominal | Pipe | Tool-joint | Minimum | Maximum | Minimum | Minimum | Maximum | Minimum
12 2@ pipe linear |grade | connection | OD tool ID tool box OD tool ID tool box
oD mass label @ joint joint shoulder joint joint shoulder
width width
eccentric eccentric
wear wear
=g i S = < Sw
mm kg/m mm mm mm mm mm mm
X95 | 41/2H-90 141,29 90,49 7,54 138,91 94,46 6,35
41k | 2000 | 11430 | 2076 | G105 NC46 145,26 82,55 9,13 142,88 88,11 7,94
NC50 153,19 99,22 7,94 150,02 102,39 6,35
S135 NC50 157,96 91,28 10,32 154,78 96,04 8,73
E75 NC50 149,23 103,98 5,95 147,64 107,16 5,16
NC50 153,19 98,43 7,94 150,81 101,60 6,75
X9 5 H-90 148,43 97,63 7,54 146,05 92,87 6,35
5 19,50 | 127,00 | 29,02 NC50 154,78 96,04 8,73 152,40 100,01 7,54
e105 5 H-90 150,02 95,25 8,33 147,64 98,43 7,14
NC50 160,34 86,52 11,51 157,16 92,08 9,92
S199 512 FH 171,45 107,95 9,53 168,28 111,92 7,94
NC50 15319 99,22 7,94 150,81 102,39 6,75
=70 512 FH 165,10 117,48 6,35 162,72 120,65 5,16
NC50 157,96 90,49 10,32 154,78 96,04 8,73
5 25,60 | 127,00 | 38,10 x99 52 FH 169,07 111,13 8,33 166,69 115,09 7,14
NC50 159,54 87,31 11,11 156,37 92,87 9,53
PAS 512 FH 170,66 108,74 9,13 168,28 112,71 7,94
$135 512 FH 176,21 99,22 11,91 173,04 104,78 10,32
E75 51/2 FH 164,31 117,48 5,95 162,72 120,65 5,16
512 FH 168,28 110,33 7,94 165,89 115,09 6,75
51 | 21,90 | 13970 32,59 x99 5 1/2 H-90 157,16 100,01 8,33 154,78 105,57 7,14
G105 512 FH 170,66 108,74 9,13 167,48 112,71 7,54
S135 512 FH 176,21 100,01 11,91 173,04 105,57 10,32
E75 512 FH 166,69 115,09 7,14 164,31 119,06 5,95
X595 S+ 47666 40874 943 46748 +42-74 7,54
51/2 | 24,70 | 139,70 | 36,76
G105 512 FH 172,24 105,57 9,92 169,86 110,33 8,73
S135 512 FH 178,59 94,46 13,10 174,63 101,60 11,11
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ISO 10407-2:2008(E)

Table C.6 (continued)

1 | 2 ‘ 3 ‘ 4 | 5 | 6 7 | 8 ‘ 9 10 11 12
Pipe data Premium class Class 2
Label | Label | New | Nominal | Pipe | Tool-joint | Minimum | Maximum | Minimum | Minimum | Maximum | Minimum
12 22 pipe linear |grade | connection | OD tool ID tool box OD tool ID tool box
oD mass label @ joint joint shoulder joint joint shoulder
width width
eccentric eccentric
wear wear
L < 2 <
] k] w il ] w
mm kg/m mm mm mm mm mm mm
E75 6 5/8 FH 188,91 138,91 6,35 187,33 141,29 5,56
X95 6 5/8 FH 193,68 131,76 8,73 190,50 136153 7,14
65/8 | 252(Q | 168,28 | 37,50
G105 6 5/8 FH 195,26 129,38 15,88 192,88 134,14 8,33
S135 6 5/8 FH 200,82 119,06 12,30 197,64 125,41 10,7p
E75 6 5/8 FH 190,50 136,53 7,14 188,12 139,70 5,94
X95 6 5/8 FH 195,26 129,38 9,63 192,09 134,14 7,94
65/8 | 27,70 | 168,28 | 41,22
G105 6 5/8 FH 196,85 125,41 10,32 194,47 130,18 9,13
S135 6 5/8 FH 203,20 115,09 13,49 199,23 121,44 11,5(1
a Labels gre for information and assistance in ordering.
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ISO 10407-2:2008(E)

Table C.7 — Tool-joint-connection dimensional requirements

Dimensions in millimetres

1 2 3 4 5 6 7 8
Label @ rotary- Counter- Counter- Length pin | Length pin | Length pin | Length box | Box depth
shouldered bore bore length base threads
connection diameter
Qc ch LPC LPC Lpb LBT LBC
max. min. min. max. max. min. min.
NC23 68,26 14,29 73,02 77,79 14,29 77,79 90,49
NC26 76,20 14,29 73,02 77,79 14,29 77,79 90,49
NC31 89,30 14,29 85,72 90,49 14,29 90,49 103,19
NC35 98,42 14,29 92,08 96,84 14,29 96,84 109,54
NC38 105,17 14,29 98,42 103,19 14,29 103119 115,89
NC40 111,92 14,29 111,12 115,89 14,29 115,89 128,59
NC44 120,65 14,29 111,12 115,89 14,29 115,89 128,59
NC46 126,21 14,29 111,12 115,89 14,29 115,89 128,59
NC50 136,52 14,29 111,12 115,89 14,29 115,89 128,59
NC56 152,40 14,29 123,82 128,59 14,29 128,59 141,29
NC61 166,69 14,29 136,52 141,29 14,29 141,29 153,99
NC70 188,91 14,29 149,22 153,99 14,29 153,99 166,69
NC77 206,38 14,29 161,92 166,69 14,29 166,69 179,39
2 3/8 SH 65,09 14,29 69,85 74,61 14,29 77,79 90,49
27/8 SH 76,20 14,29 73,02 77,79 14,29 77,79 90,49
31/2SH 89,30 14,29 85,72 90,49 14,29 90,49 103,19
4 SH 100,01 14,29 85,72 90,49 14,29 90,49 115,89
41/2 SH 105,17 14,29 98,42 103,19 14,29 115,89 127,00
P 3/8 PAC 62,71 7,94 57,15 61,91 7,94 61,91 74,61
P 7/8 PAC 67,07 7,94 57,15 61,91 7,94 61,91 74,61
2|3/8 SLH-90 71,83 14,29 69,85 73,02 6,35 74,61 87,31
2|7/8 SLH-90 83,74 14,29 73,02 76,20 6,35 77,79 90,49
2 3/8 OH 72,63 14,29 57,15 61,91 7,94 61,91 74,61
27/8 OH 82,95 14,29 69,85 74,61 7,94 74,61 84,14
27/8 XH 86,92 14,29 98,42 103,19 14,29 103,19 115,89
3 1/2 XH 100404 14,29 85,72 90,49 14,29 90,49 103,19
41/2FH 125,41 14,29 98,42 103,19 14,29 103,19 141,29
51/2 FH 151,61 14,29 123,82 128,59 14,29 128,59 141,29
6 5/8 FH 175,42 14,29 123,82 128,59 14,29 128,59 141,29
2318 IF 76,20 14,29 73,02 77,79 14,29 77,79 90,49
2 7/8k 89,30 14,29 85,72 90,49 14,29 90,49 103,19
3-1/2.1F 105,17 14,29 98,42 103,19 14,29 103,19 115,89
521 165,50 +4-29 12382 128:59 +4-29 128:59 141,29
6 5/8 IF 192,48 14,29 123,82 128,59 14,29 128,59 141,29
3 1/2 H-90 107,95 14,29 98,42 103,19 11,11 103,19 115,89
4 H-90 117,48 14,29 104,78 109,54 11,11 109,54 122,24
4 1/2 H-90 125,81 14,29 111,12 115,89 11,11 115,89 128,59
5 H-90 132,95 14,29 117,48 122,24 11,11 122,24 134,94
5 1/2 H-90 139,70 14,29 117,48 122,24 11,11 122,24 134,94
6 5/8 H-90 155,58 14,29 123,82 128,59 11,11 128,59 141,29
NOTE See Figures 9 and 10.
a Labels are for information and assistance in ordering.
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ISO 10407-2:2008(E)

Table C.8 — Used tool-joint bevel diameters 2

Dimensions in millimetres

1 2 3 4 5 6
Label ° rotary- Label ° interchangeable rotary- Used tool-joint Bevel Bevel
shouldered shouldered connections OD range ° diameter diameter
connection Dy Dy
minimum © maximum 9
NC26 238 1IF 27/8 SH 82,95 to 85,72 82,55 86,52
NC31 28~ 3-H2-SH +H06-44te- 4442 +66;64 463;98
NC3 3121IF — 117,08 to 127,00 115,89 119,86
NC40 4 FH — 127,40 to 139,70 127,00 130,97
NC4¢ 41F 41/2 XH 145,26 to 158,75 144,86 148,83
NC5 412 1F 5 XH 153,99 to 168,28 153,59 157,56
NC5¢ — — 171,05 t0 177,80 170,66 174,62
31/2AH — — 113,90 to 117,48 113,51 117,48
4 FH — — 127,40 to 139,70 127,00 130,97
41/2 HH — — 145,26 to 158,75 144,86 148,83
51/2AH — — 170,66 to 184,15 170,26 174,23
51/2AH — — 180,18 t0\190,50 179,78 183,75
6 5/8 AH — — 195,66 to 215,90 195,26 199,23
4 H-9p — — 133,75 to 139,70 133,35 137,32
4 1/2 H{90 — — 144,86 to 152,40 144,86 148,83
27/83H NC26 238 1IF 82,95 to 85,72 82,55 86,52
31/29H NC31 278 Ik 100,41 to 111,12 100,01 103,98
4 SH — - 111,62 t0 117,48 109,93 113,90
312 4H — — 115,09 to 120,65 114,70 118,67
412 ¥H NC46 41F 145,26 to 158,75 144,86 148,83
5 XH NC50 412 1F 153,99 to 168,28 153,59 157,56
NOTE Sge Figures 2 and 10.
a Tool-joint bevel diameters apply.to drill-pipe tool joints, lower kelly connections, kelly saver subs, HWDP and all connections that
make up to these connections;,
b Labels gre for information and assistance in ordering.
€ When thg OD beeomés smaller than the minimum bevel diameter, a reduced bevel of 0,08 mm x 45° shall be ground or machjned
on the full cirqumference of the sealing face of the pin or box. The reduced bevel shall not be cause for rejection.
4 The magmum bevel diameter is for connections that have been re-faced with portable refacing equipment at the rig or warehouse.

It is not for connections re-machined i a macnine snop.
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Table C.9 — Drill-collar connection dimensions (without stress-relief features)

ISO 10407-2:2008(E)

Dimensions in millimetres

1 2 3 4 5 6 7 8
Label 2 rotary- | Counterbore Counter- [Length pin| Length pin | Length pin | Length box | Box depth
shouldered diameter bore length base threads
connection
Q¢ O Dy 1orq Lgc Lpg Lpg Loy Lgr Lgc
maximum minimum minimum maximum maximum minimum minimum
NC23 68,26 14,29 73,02 77,79 14,29 77,79 90,49
NC26 76,20 14,29 73,02 77,79 14,29 77,79 90,49
NC31 89,30 14,29 85,72 90,49 14,29 90,49 103,19
NC35 98,42 14,29 92,08 96,84 14,29 96,84 109,54
NC38 105,17 14,29 98,42 103,19 14,29 103,19 115,89
NC40 111,92 14,29 111,12 115,89 14029 115,89 128,59
NC44 120,65 14,29 111,12 115,89 14,29 115,89 128,59
NC46 126,21 14,29 111,12 115,89 14,29 115,89 128,59
NC50 136,52 14,29 111,12 115,89 14,29 115,89 128,59
NC56 152,40 14,29 123,82 128,59 14,29 128,59 141,29
NC61 166,69 14,29 136,52 141,29 14,29 141,29 153,99
NC70 188,91 14,29 149,22 153,99 14,29 153,99 166,69
NC77 206,38 14,29 161,92 166,69 14,29 166,69 179,39
b 3/8 REG 69,85 14,29 73,03 77,79 14,29 77,79 90,49
b 7/8 REG 79,38 14,29 85,73 90,49 14,29 90,49 103,19
B 1/2 REG 92,08 14(29 92,08 96,84 14,29 96,84 109,54
it 1/2 REG 120,65 14,29 104,78 109,54 14,29 109,54 122,24
b 1/2 REG 143,27 14,29 117,48 122,24 14,29 122,24 134,94
5 5/8 REG 155,58 14,29 123,83 128,59 14,29 128,59 141,29
7 p/8 REG FF 181,77 14,29 130,18 134,94 14,29 134,94 147,64
76/8 REG LT 198,44 7,94 130,18 134,94 14,29 134,94 147,64
8 p/8 REG FE 205,98 14,29 133,35 138,11 14,29 138,11 150,81
8 p/8 REGLET 230,19 7,94 133,35 138,11 14,29 138,11 150,81
2.3/8SH 65,09 14,29 73,02 77,79 14,29 77,79 90,49
278 SH 70,20 4729 73,02 77,79 4729 77,79 90,49
31/2SH 89,30 14,29 85,72 90,49 14,29 90,49 103,19
4 SH 100,01 14,29 85,72 90,49 14,29 90,49 115,89
41/2 SH 105,17 14,29 98,42 103,19 14,29 103,19 115,89
2 3/8 PAC 62,71 7,94 57,15 61,91 7,94 61,91 74,61
2 7/8 PAC 67,07 7,94 57,15 61,91 7,94 61,91 74,61
312 PAC 80,57 7,94 79,38 84,14 7,94 84,14 96,84
2 3/8 SLH-90 71,83 14,29 69,85 73,02 6,35 74,61 87,31
2 7/8 SLH-90 83,74 14,29 73,02 76,20 6,35 77,79 90,49
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ISO 10407-2:2008(E)

Table C.9 (continued)

Dimensions in millimetres

1 2 3 4 5 6 7 8
Label @ rotary- | Counterbore Counter- [Length pin| Length pin | Length pin | Length box | Box depth
shouldered diameter bore length base threads
connection
0 0" D orq Loc Lpc Lpc Lob Lgr Lgc
maximum minimum minimum maximum maximum minimum minimum
2 3/8 OH 73,02 14,29 57,15 61,91 7,94 61,91 74,61
2 7/8 OH 82,55 14,29 69,85 74,61 7,94 74,61 84,14
2 7/8 XH 86,92 14,29 98,42 103,19 14,29 103,19 115,89
3 1/2 XH 100,01 14,29 85,72 90,49 14,29 90,49 103,19
31/2 FH 104,38 14,29 92,08 96,84 14,29 96;84 109,54
4 FH 111,92 14,29 111,12 115,89 14,29 115,89 128,59
4 1/2 FH 125,41 14,29 98,42 103,19 14,29 103,19 141,29
51/2 FH 139,30 14,29 123,82 128,59 14,29 128,59 141,29
6 5/8 FH 175,42 14,29 123,82 128,59 14,29 128,59 141,29
2 3/8 IF| 76,20 14,29 73,02 77,79 14,29 77,79 90,49
2 7/8 IF 89,30 14,29 85,72 90,49 14,29 90,49 103,19
312 1F 105,17 14,29 98,42 103;19 14,29 103,19 115,89
51/2 IF| 165,50 14,29 123,82 128,59 14,29 128,59 141,29
6 5/8 IF| 192,48 14,29 123,82 128,59 14,29 128,59 141,29
312 H-90 107,95 14,29 98,42 103,19 11,11 103,19 115,89
4 H-90 117,48 14,29 104,78 109,54 11,11 109,54 122,24
4 1/2 H-90 125,81 14,29 111,12 115,89 11,11 115,89 128,59
5 H-90 132,95 14,29 117,48 122,24 11,11 122,24 134,94
51/2 H-90 139,70 14,29 117,48 122,24 11,11 122,24 134,94
6 5/8 H-90 155,58 14,29 123,82 128,59 11,11 128,59 141,29
7 H-90 FF 168,28 14,29 136,53 141,29 11,11 141,29 153,99
7 H-90 LJT 182,56 8,73 136,53 141,29 11,11 141,29 153,99
7 5/8 H-90|FF 190,90 14,29 152,40 157,16 11,11 157,16 169,8?
7 5/8 H-90|LF 204,79 8,73 152,40 157,16 11,11 157,16 169,8¢
8 5/8 H-90 FF 213,12 4729 165,10 169,86 Tt 169,86 IUO,Jtl)
85/8H-90 LT 239,71 8,73 165,10 169,86 11,11 169,86 106,36

NOTE See Figures 9, 10 and 11.

a Labels are for information and assistance in ordering.
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ISO 10407-2:2008(E)

Table C.10 — Dimensional limits on used bottom-hole-assembly connections
with stress-relief features 2

Dimensions in millimetres

1 2 5 3 4 6 7 8 9 10
Label P rotary- | Counter- | Counter- | Length | Length | Pinrelief | Pin relief Box Box Box
shouldered bore bore pin pin groove groove boreback boreback boreback
connection diameter length dia. dia. cylinder cylinder thread
dia. dia. vanish point
O, 0r Di1orq Lye Lpc Lpc Dga Dig Dy, Dy, Ly

maximum | minimum | minimum | maximum [ minimum | maximum minimum maximum ref.

NC35 98,42 14,29 92,08 96,84 81,28 82,07 82,15 82,55 82,55
NC38 105,17 14,29 98,42 103,19 88,32 89,10 88,11 88,50 88,90
NC40 111,92 14,29 111,12 115,89 95,02 95,81 92,87 93,27 101,60
NC44 120,65 14,29 111,12 115,89 103,78 104,57 101,60 102,00 101,60
NC46 126,21 14,29 111,12 115,89 109,09 109,88 106,76, 107,16 101,60
NC50 136,53 14,29 111,12 115,89 119,66 120,45 11748 117,87 101,60
NC56 152,40 14,29 123,82 128,59 133,25 134,04 121,84 122,24 114,30
NC61 166,69 14,29 136,52 141,29 147,52 148,31 132,95 133,35 127,00
NC70 188,91 14,29 123,82 153,99 169,75 170,54 152,00 152,40 139,70
NC77 206,38 14,29 161,92 166,69 187,22 188,01 166,29 166,69 152,40
412 REG 120,65 14,29 104,78 109,54 101,14 101,93 94,46 94,85 95,25
g 1/2 REG 143,27 14,29 117,48 122,24 122,89 123,67 114,30 114,70 107,95
g 5/8 REG 155,58 14,29 123,82 128,59 136,80 137,59 134,14 134,54 114,30
7 /8 REG FF 181,77 14,29 130,18 134,94 160,48 161,26 148,83 145,26 120,65
7 48 REG LT 198,44 7,94 130,18 134,94 160,48 161,26 148,83 145,26 114,30
8 4/8 REG FF 205,98 14,29 133,35 138,14 184,66 185,45 172,24 172,64 123,82
8 4/8 REG LT 230,19 7,94 133,35 13811 184,66 185,45 172,24 172,64 123,82
4 1/2 SH 105,17 14,29 98,42 103,19 88,32 89,10 88,11 88,50 88,90

3 1/2 FH 104,38 14,29 92,08 96,84 86,12 86,92 81,76 82,15 82,55
4 FH 111,92 14,29 11112 115,89 95,02 95,81 92,87 93,27 101,60

4 1/2 FH 125,41 14,29 98,42 103,19 105,38 106,17 100,41 100,81 88,90
5 1/2 FH 139,30 14,29 123,82 128,59 132,56 133,35 129,78 130,18 114,30
b 5/8 FH 175,42 14,29 123,82 128,59 155,97 156,77 153,59 153,99 114,30
3121F 105,17 14,29 98,42 103,19 88,32 89,10 88,11 88,50 88,90
512 IF 177,01 14,29 123,82 128,59 148,83 149,62 144,46 144,86 114,30
6 5/8 IF 192748 14,29 123,82 128,59 175,82 176,61 171,45 171,85 114,30

3 1/2 H-90 107,95 14,29 98,42 103,19 92,08 92,87 90,49 90,88 88,90
4 H-90 117,48 14,29 104,78 109,54 101,60 102,39 98,42 98,82 95,25
4 1/2 H-90 125,81 14,29 111,12 115,89 109,93 110,73 106,36 106,76 101,60
5 H<0 132,95 14,29 117,48 122,24 116,68 117,48 111,92 112,32 107,95
g 1727H-90 139,70 14,29 117,48 122,24 123,82 124,62 105,97 106,36 107,95
6 5/8H-90 155,58 14,29 123,82 128,59 139,70 140,49 133,75 107,95 114,30
7 H-90 FF 168,28 14,29 136,52 141,29 152,40 153,19 133,75 107,95 127,00
7H-90 LT 182,56 8,73 136,52 141,29 152,40 153,19 133,75 107,95 127,00
7 5/8 H-90 FF 190,90 14,29 152,40 157,16 174,62 175,42 152,40 152,80 142,88
7 5/8 H-90 LT 204,79 8,73 152,40 157,16 174,62 175,42 152,40 152,80 142,88
8 5/8 H-90 FF 213,12 14,29 165,10 169,86 196,85 197,64 171,45 171,85 155,58
858 H-90LT 239,71 8,73 165,10 169,86 196,85 197,64 171,45 171,85 155,58

NOTE See Figures 9, 11, 12 and 13.

a Bottom-hole-assembly connections include all connections between, but not including, the bit and the drill pipe.

b Labels are for information and assistance in ordering.
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ISO 10407-2:2008(E)

Table C.11 — Used drill-collar bevel diameters

Dimensions in millimetres

1 2 3 4 5 6
Label @ rotary- Label @ interchangeable Drill-collar Bevel diameter | Bevel diameter
shoulde_red rotary-shOL_lldered outside-diameter range ° D D
connection connections F F
minimum maximum ©
NC23 — — 79,38 to 82,55 75,80 79,77
85,72 t0 91,68 82,55 86,52
NC26 3318 IF 27/8 SH 92,08 to 98,03 87,31 91,28
98,42 to 101,60 92,08 96,04
NC31 9718 IF 104,78 to 110,73 100,01 103,98
111,12 t0 117,48 104,78 108,74
NC38 — — 120,65 to 126,60 114,30 118,27
120,65 to 126,60 115,89 119,86
NC38§ 31/21IF 41/2 SH 127,00 to 132,95 120,65 124,62
133,35 to 139,30 125,41 103,98
133,35 to 139,30 127,00 130,97
NCA4( 4 FH — 139,70 to 145,65 131,76 135,73
146,05 to 152,00 136,52 140,49
146,05 to 152,00 139,30 143,27
NC44 — — 152,40 t0158,35 144,07 148,03
158,76:to 164,70 148,83 152,80
162,40 to 158,35 144,86 148,83
NCad 41F 4172 XH 158,75 to 161,53 149,62 153,59
165,10 to 17105 154,38 158,35
171,45 10 177,40 159,15 163,12
155,58 to 161,53 153,59 157,56
161,92 to 167,88 154,78 158,75
NC5( 412 1F 5 XH 168,28 to 174,23 159,54 163,51
174,62 to 180,58 164,31 168,28
180,98 to 186,93 169,07 173,04
190,50 to 196,45 180,18 184,15
NC56 — — 196,85 to 202,80 184,94 188,91
203,20 to 209,15 189,71 193,68
209,55 to 215,50 198,04 202,01
NG 61 — — 2159010 221,85 202,80 206,77
222,25 t0 228,20 207,57 211,53
228,60 to 234,55 212,33 216,30
241,30 to 247,25 227,41 231,38
NC 70 — — 247,65 to 253,60 232,17 235,74
254,00 to 259,95 236,93 240,90
NC77 — — 279,40 to 285,35 260,35 264,32
2 3/8 REG . . 82,55 to 85,33 76,20 80,17
85,72 to 88,90 80,96 84,93
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ISO 10407-2:2008(E)

Table C.11 (continued)

Dimensions in millimetres

1 2 3 4 5 6
Label @ rotary- Label @ interchangeable Drill-collar Bevel diameter | Bevel diameter
shouldered rotary-shouldered outside-diameter range P D D
connection connections F F
minimum maximum ©
2 7/8 REG — — 98,42 to 101,60 90,49 94,46
107,95 to 126,21 103,19 107,16
S TZREG — —
114,30 to 117,48 107,95 119,86
142,88 to 145,65 134,14 138,11
4 12 REG — — 146,05 to 152,00 138,91 142,88
152,40 to 155,58 143,67 147,64
168,28 to 171,05 159,15 163,12
171,45 to 177,40 163,91 167,88
51/2 REG — — 177,80 to 183,75 168,67 172,64
184,15 to 202,41 173,43 177,40
190,50 to 193,68 178,20 182,17
190,50 to 49645 180,98 184,94
196,85 10:202,80 185,74 189,71
6 5/8 REG — -
203;20 to 209,15 190,50 193,68
209,55 to0 212,72 195,26 199,23
219,08 to 225,03 209,15 213,12
i 225,42 t0 231,38 213,92 217,88
5/8 REG FF — —
231,78 to 237,73 218,68 222,65
238,12 to 244,08 223,44 227,41
15/8 REGLT — — 244,48 to 254,00 234,55 238,52
244,48 to 247,25 231,78 235,74
247,65 to 253,60 236,54 240,51
8 5/8 REG FF —f — 254,00 to 259,95 241,30 245,27
260,35 to 266,30 246,06 250,03
266,70 to 269,48 250,82 254,79
8 5/8 REG LT — — 269,88 to 282,58 266,30 270,27
123,82 to 129,78 118,27 122,24
312 FH — —
130,18 to 136,13 123,03 127,00
146,05 to 152,00 140,10 144,07
412 FH — — 152,40 to 158,35 144,86 148,83
158,75 to 164,70 149,62 153,59
174,62 to 177,40 165,50 169,47
177,80 to 183,75 170,26 174,23
184,15 to 190,10 175,02 178,99
51/2 FH — —
190,50 to 196,45 179,78 183,75
196,85 to 202,80 184,55 188,52
203,20 to 209,15 189,31 193,28
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Table C.11 (continued)

Dimensions in millimetres

1 2 3 4 5 6
Label @ rotary- Label @ interchangeable Drill-collar Bevel diameter | Bevel diameter
shouldered rotary-shouldered outside-diameter range ° D D
connection connections F F
minimum maximum ©
203,20 to 209,15 195,26 199,23
209,55 to 215,50 200,02 203,99
215,90 to 221,85 204,79 208,76
6 5/8 FH — —
222,25 t0 228,20 209,55 213,52
228,60 to 234,55 214,31 218,28
234,95 to 241,30 219,08 223,04
2 3/8 SL H-90 — — 82,55 to 85,72 78,98 82,95
104,78 to 107,55 98,03 102,00
2 7/8 SL IH-90 — —
107,95 to 109,54 104,38 108,35
123,82 to 126,60 117,08 121,05
3 1/2 SL H-90 — —
127,00 to 130,18 123,43 127,40
127,00 to 132,95 121,84 125,81
3 1/2 H{90 — —
133,35 to 139,70 126,60 130,57
4 H9b 152,40 to 155,18 139,30 143,27
155,58 16.158,75 145,65 149,62
152,40:to 158,35 145,65 149,62
4 1/2 H{90 — — 158,75 to 167,88 152,00 155,97
168,28 to 171,45 158,35 162,32
5 Hoob 165,10 to 171,05 155,18 159,15
171,45 to 177,80 161,53 165,50
171,45 to 175,02 161,53 165,50
51/2 H{90 — =
174,62 to 190,50 167,88 171,85
193,68 to 196,45 183,75 187,72
6 5/8 H90 — —
196,85 to 209,55 190,10 194,07
2 H.9b 209,55 to 215,50 202,80 206,77
215,90 to 219,08 209,15 213,12
219,08 to 228,20 209,15 213,12
7H-90LT — —
228,60 to 231,78 218,68 222,65
7 5/8 H{90 — — 241,30 max. OD P 234,55 238,52
247,65 to 250,43 234,55 238,52
75/8H-90 LT — —
250,82 to 260,35 244,08 248,05
8 5/8 H-90 — — 266,70 to 269,88 253,60 257,57
273,05 to 285,35 266,30 270,27
85/8 H-90 LT — —
285,75 t0 292,10 272,65 276,62
69,85 to 75,80 68,26 72,23
2 3/8 PAC — —
76,20 to 79,38 69,45 73,42
27/8 PAC — — 79,38 to 82,55 75,80 79,77
2 3/8 OH — — 77,79 to 80,96 75,80 79,77
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Table C.11 (continued)

ISO 10407-2:2008(E)

Dimensions in millimetres

1 2 3 4 5 6
Label @ rotary- Label @ interchangeable Drill-collar Bevel diameter | Bevel diameter
shouldered rotary-shouldered outside-diameter range P D D
connection connections F F
minimum maximum ©
95,25 to 101,20 91,28 95,25
27/8 OH — —
101,60 to 107,95 94,85 98,82
2 3/8 SH — — 79,38 to 80,96 75,01 78,98
104,78 to 110,73 100,01 103,98
31/2SH — —
111,12 to 114,30 104,78 108,74
120,65 to 126,60 144,70 118,67
4 SH 3 12 XH —
127,00 to 130,18 119,46 123,43
104,78 to 110,73 97,23 101,20
27/8 XH 3 12 DSL —
111,12 to 114,30 102,00 105,97
190,50 to 193,28 180,98 184,94
193,68 to 199,63 185,74 189,71
200,02 to 205,98 190,50 194,47
512 1IF — — 206,38 t0:212,33 195,26 199,23
212;72't0 217,49 200,02 203,99
219,08 to 225,03 204,79 208,76
225,42 to 228,60 209,55 213,52
228,60 to 234,55 218,68 222,65
234,95 to 253,21 223,44 227,41
6 5/8 IF — — 241,30 to 247,25 228,20 232,17
247,65 to 253,60 232,97 236,93
254,00 to 260,35 237,73 241,70
NOTE 1 See Figures 10 and 12.
NOTE 2 Drill-collar connections'include all connections between, but not including, the bit, HWDP and/or the drill pipe.
a Labels are for information and assistance in ordering.
b Maximum OD for ‘asconnection label may be too large for that connection label. The user should check the connegtion bending-
strepgth ratio and the connection torsional balance before accepting that OD.
¢ Maximum.bevel diameter is for connections that have been re-faced in the field. Bevels on newly machined connectipns shall be in
accoprdancewith ISO 10424-1.
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Table C.12 — Bending-strength ratios for bottom-hole assemblies

Dimensions in millimetres

1 2 3 4 5 6 7
Connection Inside Outside diameter at bending-strength ratio ©
label ® diameter ° 1,90 2,25 2,50 2,75 3,20
NC23 31,75 73,82 76,99 78,58 80,96 84,14
38,10 71,44 74,61 76,20 77,79 81,36
44,45 68,26 70,25 71,83 73,42 75,80
NC26 38,10 84,14 87,31 89,69 92,08 95,65
44,45 81,76 84,93 86,52 88,90 92,47
50,80 77,79 80,17 82,55 84,14 86,92
NC31 38,10 102,39 106,36 109,54 111,92 117,08
44,45 100,81 104,78 107,95 110,33 115,09
50,80 99,22 103,19 105,57 107 95 112,32
NC35 38,10 114,30 119,06 122,24 125,41 130,97
44,45 125,41 118,27 121,44 124,62 129,78
50,80 111,92 116,68 119,86 123,03 127,79
57,15 110,33 114,30 117,48 119,86 125,02
63,50 106,36 110,33 143,51 115,89 120,25
NC38 38,10 123,83 129,38 132,56 136,53 142,08
44,45 123,03 128,59 131,76 134,94 140,89
50,80 122,24 127,00 130,18 134,14 139,70
57,15 120,65 125,41 128,59 131,76 137,32
63,50 118,27 122,24 125,41 128,59 133,75
NC40 50,80 130,97 136,53 140,49 143,67 150,02
57,15 130,18 134,94 138,91 142,08 147,64
63,50 127,79 132,56 136,53 139,70 146,05
71,44 124,22 128,59 132,56 134,94 141,29
NC44 50,80 143,67 149,23 153,99 157,16 164,31
57,15 142,88 148,43 153,19 156,37 163,51
63,50 141,29 146,84 150,81 153,99 161,13
71,44 139,70 143,67 147,64 150,81 157,16
NC46 5080 151,61 157,16 161,93 165,89 173,04
57,15 150,81 156,37 161,13 164,31 172,24
63,50 149,23 154,78 159,54 162,72 170,66
7144 146 84 152 40 157 16 160,34 167 48
76,20 145,26 150,02 154,78 157,96 164,31
82,55 142,08 146,84 150,81 153,99 160,34
NC50 57,15 165,89 172,24 177,01 180,98 189,71
63,50 164,31 170,66 176,21 180,18 188,12
71,44 162,72 169,07 173,83 177,80 185,74
76,20 161,93 167,48 172,24 176,21 184,15
82,55 159,54 165,10 169,86 173,04 180,98
88,90 156,37 161,93 165,89 169,86 176,21
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Table C.12 (continued)

Dimensions in millimetres

1 2 3 | 4 | 5 6 7
Connection Inside Outside diameter at bending-strength ratio ©
label * diameter ® 1,90 2,25 2,50 2,75 3,20
NC56 57,15 181,77 189,71 195,26 200,03 209,55
63,50 180,98 188,91 194,47 199,23 208,76
71,44 179,39 187,33 192,88 197,64 207,17
76,20 178,59 185,74 192,09 196,06 205,58
82,55 177,01 184,15 189,71 194,47 203,20
88,90 174,63 181,77 187,33 191,29 200,03
NC61 63,50 200,03 208,76 215,11 220,66 230,98
71,44 199,23 207,17 214,31 219,08 229,39
76,20 198,44 206,38 213,52 218,28 228,60
82,55 196,85 205,58 211,93 216,69 227,01
88,90 195,26 203,20 209,55 215,11 224,63
NC70 63,50 229,39 239,71 247,65 253,21 265,11
71,44 228,60 238,92 246,86 252,41 264,32
76,20 228,60 238,92 246,06 252,41 263,53
82,55 227,81 237,33 245,27 250,83 262,73
88,90 226,22 236,54 243,68 250,03 261,14
95,25 225,43 234,95 242,09 249,24 259,56
NC77 71,44 252,41 263,53 271,46 278,61 291,31
76,20 251,62 263,53 271,46 278,61 290,51
82,55 250,83 262,73 270,67 277,81 289,72
88,90 250,03 261,94 269,88 276,23 288,93
95,25 249,24 260,35 268,29 275,43 288,13
2 3/8 REG 31,75 72,23 75,41 77,79 79,38 83,34
38,10 69,85 73,03 74,61 76,20 80,17
2 7/8 REG 31,75 84,93 88,11 91,28 93,66 98,43
38,10 83,34 87,31 89,69 92,08 96,84
44,45 80,96 84,14 87,31 88,90 93,66
3 12 REG 38,10 101,60 105,57 109,54 111,92 117,48
44,45 100,01 103,98 107,95 110,33 115,09
50,80 98,03 101,60 105,57 107,95 112,71
412 REG 50,80 138,91 145,26 150,02 153,19 160,34
57,15 138,11 143,67 148,43 151,61 159,54
63,50 136,53 142,08 146,84 150,02 157,16
512 REG 57,15 167,48 175,42 180,98 184,94 193,68
63,50 166,69 173,83 179,39 183,36 192,09
71,44 165,89 172,24 177,80 181,77 190,50
76,20 164,31 170,66 176,21 180,18 188,12
82,55 161,93 168,28 173,83 177,80 185,74
88,90 158,75 165,10 169,86 173,83 182,56
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Table C.12 (continued)

Dimensions in millimetres

1 2 3 | 4 | 5 6 7
Connection Inside Outside diameter at bending-strength ratio ©
label ® diameter ® 1,90 2,25 2,50 2,75 3,20
6 5/8 REG 63,50 188,91 196,85 202,41 207,17 216,69
71,44 188,12 195,26 200,82 205,58 215,11
76,20 187,33 194 47 200,03 204,79 213,52
82,55 185,74 192,88 198,44 203,20 211,93
88,90 184,15 190,50 196,06 201,61 208,76
7 5/8 REG 63,50 219,08 228,60 235,74 241,30 252,41
71,44 218,28 227,81 234,16 240,51 250,83
76,20 217,49 227,01 233,36 239,74 250,03
82,55 216,69 225,43 232,57 238,92 249,24
88,90 215,11 224,63 230,98 236,54 248,44
95,25 213,52 223,04 229,39 234,95 245,27
8 5/8 REG 71,44 251,62 262,73 270,67 277,02 289,72
76,20 250,83 261,94 269488 276,23 288,93
82,55 250,83 261,14 269,08 276,23 288,13
88,90 250,03 260,35 268,29 274,64 287,34
95,25 249,24 259,56 267,49 273,84 285,75
27/8 FH 38,10 106,36 111,13 114,30 117,48 123,03
44,45 105,57 109;54 112,71 115,89 121,44
50,80 103,19 107,95 111,13 113,51 119,06
31/2FH 38,10 119,06 124,62 128,59 130,97 137,32
44,45 118,27 123,03 127,00 130,18 136,53
50,80 11748 121,44 125,41 128,59 134,94
57,15 115,09 119,86 123,83 126,21 131,76
63,50 111,92 116,68 120,65 123,03 128,59
4 1/2 FH 50,80 146,05 151,61 157,16 160,34 168,28
57,15 144,46 150,81 155,58 158,75 166,69
63,50 143,67 149,23 153,99 157,16 164,31
71,44 140,49 146,05 150,81 153,99 161,13
76,20 138,51 143,67 148,43 151,61 158,75
82,55 134,94 139,70 144,46 147,64 153,99
512F 57,15 184,15 191,29 196,85 201,61 210,34
63,50 183,36 190,50 196,06 200,82 209,55
71,44 181,77 188,91 194,47 199,23 207,96
76,20 180,98 188,12 193,68 197,64 206,38
82,55 179,39 187,33 192,09 196,85 203,99
88,90 177,80 184,94 188,91 193,68 201,61
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Table C.12 (continued)

Dimensions in millimetres

1 2 3 | 4 | 5 6 7
Connection Inside Outside diameter at bending-strength ratio ©
label * diameter ® 1,90 2,25 2,50 2,75 3,20

6 5/8 FH 63,50 216,69 225,43 231,78 237,33 247,65
71,44 215,90 224,63 230,98 236,54 246,86

76,20 215,11 223,84 230,19 235,74 246,06

82,55 214,31 222,25 229,39 234,16 244,48

88,90 212,73 221,46 227,81 232,57 242,89

95,25 211,14 219,08 225,43 230,98 240,51

312H90 50,80 127,79 132,56 136,53 139,70 146,05
57,15 126,21 130,18 134,94 137,32 143,67

63,50 123,83 127,79 131,76 134,94 140,49

4 H90 50,80 140,49 146,05 150,81 153,99 161,13
57,15 139,70 144,46 149,23 152,40 159,54

63,50 138,11 142,88 147,64 150,81 157,16

71,44 134,94 139,70 144,46 147,64 153,19

41/2H90 50,80 152,40 157,96 163,51 166,69 174,63
57,15 151,61 157,16 161,93 165,89 173,04

63,50 150,02 155,58 160,34 164,31 171,45

71,44 147,64 163,19 157,96 161,93 168,28

76,20 146,05 151,61 155,58 159,54 165,89

82,55 142,88 148,43 152,40 155,58 161,93

5H90 57,15 160,34 167,48 172,24 176,21 184,15
63,50 159/54 165,89 171,45 175,42 183,36

71,44 157,96 164,31 169,07 173,04 180,18

76,20 156,37 162,72 167,48 170,66 178,59

82,55 153,99 159,54 164,31 167,48 174,63

88,90 150,81 155,58 160,34 163,51 171,45

%1/2H90 5715 170,66 177,01 182,56 187,33 195,26
63,50 169,86 176,21 181,77 185,74 194,47

71,44 168,28 174,63 180,18 184,15 192,09

76,20 166,69 173,04 178,59 182,56 190,50

82,55 165,10 170,66 177,01 180,18 188,12

88,90 161,93 168,28 173,04 176,21 184,15

6 5/8 H 90 63,50 192,09 199,23 205,58 210,34 219,87
71,44 190,50 198,44 204,79 208,76 218,28

76,20 189,71 197,64 203,20 207,96 217,49

82,55 188,91 196,06 201,61 206,38 215,11

88,90 186,53 193,68 199,23 203,99 212,73
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ISO 10407-2:2008(E)

Table C.12 (continued)

Dimensions in millimetres

1 2 3 4 | 5 6 7
Connection Inside Outside diameter at bending-strength ratio ©

label ® diameter ° 1,90 2,25 2,50 2,75 3,20
7H90 63,50 203,20 211,93 219,08 223,84 234,95
71,44 201,61 211,14 217,49 223,04 233,36
76,20 200,82 210,34 216,69 222,25 232,57
82,55 200,03 208,76 215,11 220,66 230,98
88,90 198,44 207,17 213,52 219,87 228,60
7 5/18 H 9D 71,44 232,57 242,89 250,03 257,18 268,29
76,20 231,78 242,09 250,03 256,38 268,29
82,55 230,98 241,30 249,24 255,59 266,70

88,90 230,19 240,51 247,65 254,00 265,91
95,25 229,39 238,92 246,06 252,41 264,32
8 5/8 H 9D 76,20 261,94 273,84 281,78 289,72 302,42
82,55 261,14 273,05 280,99 288,93 301,63
88,90 260,35 272,26 280,99 288,13 300,83
95,25 259,56 271,46 279¢40 287,34 300,04

2 3/8 PAC 31,75 71,04 73,42 75,41 76,99 80,17
38,10 68,66 70,64 72,63 73,82 76,99

44,45 64,29 65,88 67,47 68,26 70,64

27/8 PAC 31,75 77,39 80,17 82,15 84,14 87,31
38,10 75,41 77,79 79,77 81,76 84,93

44,45 72,23 7422 76,20 77,39 80,17
312 PAC 38,10 93,66 97,23 100,01 102,39 106,76
44,45 92,08 95,65 98,03 100,41 104,38

50,80 89,30 92,47 94,85 96,84 100,41

2 3/8 OH 31,75 85,33 88,50 90,88 92,87 96,84
38,10 84,14 86,92 89,30 91,28 94,85

44,45 81,76 84,14 86,52 88,11 91,28
2 7/8 OH 38,10 98,03 101,60 104,78 106,76 111,13
44,45 96,44 100,01 102,79 105,17 109,14
50;80 94,06 97,63 100,01 102,00 105,97
3 1/2 OH 38,10 124,22 129,38 132,95 136,13 141,68
44,45 123,83 128,59 131,76 134,94 140,49

50,80 122,63 127,40 130,57 133,75 138,91
4 OH 50,80 146,45 152,40 506,77 160,34 167,08
57,15 145,65 151,61 155,58 159,15 165,89
63,50 144,07 150,02 153,99 157,56 163,91
4 1/2 OH 82,55 150,81 156,37 160,34 163,91 170,26
88,90 147,64 152,40 156,37 159,54 165,50
95,25 143,27 147,64 150,81 153,59 159,15

a Labels are for information and assistance in ordering.

¢ The effect of stress-relief features is disregarded in calculating bending-strength ratios.

b Minor differences between measured inside diameters and inside diameters in the tables are of little significance; therefore, use
the inside diameter from the table that is closest to the measured inside diameter.
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Table C.13 — Drill-collar elevator groove and slip recess

Dimensions in millimetres

1 2 3 4 5 6 7
Drill-collar Elevator- Radius at top Length Slip-groove | Radius at top Length of
OD range groove depth | of elevator elevator depth of slip groove slip groove

groove groove
le 2 Teg Leg ls a ’'sg Lsg
+25 +50
0 0
101,60 to 117,48 5,56 3,18 406,40 4,76 25,40 457,20
140,65 to 142,88 6,35 3,18 406,40 4,76 25,40 157,20
146,05 to 168,28 7,94 3,18 406,40 6,35 25,40 157,20
171,45 to 219,08 9,52 4,76 406,40 6,35 25,40 157,20
22p,25 and larger 11,11 6,35 406,40 6,35 2540 157,20
NOTE See Figure 16.
a le and Ig dimensions are from the nominal OD of a new drill collar.
Table C.14 — Float-valve recess in bjt‘subs
Dimensions |n millimetres
1 2 3 4 5 6
Di1meter of valve | Length of valve Label ® rotary- Length of float | Length of baffle- | Diameter of
assembly @ assembly shouldered connection recess plate recess flgat recess
L Ly, Degr
+1,6 +04
42,07 149,22 2 3/8.REG 231,78 76,20 42,86
42,07 149,22 NC23 231,78 76,20 42,86
48,42 158,75 2:7/8 REG 254,00 76,20 49,21
48,42 158,75 NC26 241,30 76,20 49,21
61,12 165,10 3 1/2REG 266,70 76,20 61,91
61,12 165,10 NC31 260,35 76,20 61,91
71,44 254,00 312FH 355,60 76,20 72,23
79,38 264)00 NC38 361,95 76,20 80,17
88,11 211,14 4 1/2 REG 325,44 76,20 88,90
88,11 211,14 NC44 331,79 76,20 88,90
92,87 304,80 NC46 425,45 76,20 93,66
98,42 247,65 51/2 REG 374,65 76,20 99,22
98,42 247,65 NC50 368,30 76,20 99,22
124,44 298,45 6 5/8 REG 431,80 76,20 122,24
121 44 208 45 542 |F 43180 76,20 122,24
121,44 298,45 7 5/8 REG 438,15 76,20 122,24
121,44 298,45 512 FH 431,80 76,20 122,24
121,44 298,45 8 5/8 REG 441,33 76,20 122,24
121,44 298,45 NC61 444,50 76,20 122,24
144,46 371,48 8 5/8 REG 514,35 76,20 145,26
144,46 371,48 6 5/8 IF 504,82 76,20 145,26

NOTE See Figure 17.

a The ID of the drill collar or sub and the ID of the bit pin shall be small enough to hold the valve.
b

Labels are for information and assistance in ordering.
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Table C.15 — Used bit-box and bit-bevel diameters

Dimensions in millimetres

1 2 3 4 5
Connection label @ Bit-sub diameter Bit diameter
minimum maximum P minimum maximum b
1 REG 36,88 37,69 37,69 38,51
11/2 REG 48,67 49,48 49,48 50,27
2 3/8 REG 76,99 77,80 77,77 78,59
2 7/8 REG 91,28 92,08 92,08 84,93
3 1/2 REG 103,98 104,78 104,78 105,5%
412 REG 134,94 135,73 135,73 136,52
51/2 REG 164,70 165,50 165,50 180,18
6 5/8 REG 186,53 187,32 187,32 188,12
7 5/8 REG 214,71 215,50 215,50 216,30
8 5/8 REG 242,09 242,89 242,89 243,68

a Labels gre for information and assistance in ordering.

b The makimum bevel diameters apply only to connections that have been re-faced in the“field. They are not for use on ngwly
manufactured products.

Table C.16 — API work-string tubing EUE-connection criteria

Dimensions in millimgtres

Label 2 Length Coupling perfect Maximum power Minimum power Minimum
L, thread length tight make-up tight make-up coupling length

1,050 7,62 26,04 46,36 59,06 82,55
1,315 8,89 29,21 49,53 62,23 89,90
1,660 12,07 32,39 52,71 65,40 95,25
1,900 13,67 33,99 54,30 67,00 98,42
23/8 23,83 46,05 68,28 80,98 123,82
2718 28,58 50,80 73,02 85,72 133,35
31/2 34,93 57,15 79,38 92,08 146,05

4 38,10 60,33 82,55 95,25 152,40
41/2 41,28 63,50 85,72 98,42 158,75

a Labels gre for information and assistance in ordering.
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