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SPECIAL NOTES

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or
federal laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, bv
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or proc.
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at leasc=v »ry
five years. Sometimes a one-time extension of up to two years will be added to th.: revic ¥
cycle. This publication will no longer be in effect five years after its publication. da‘e as an
operative API standard or, where an extension has been granted, upon re¢,> 1blic vtion. Status
of the publication can be ascertained from the API Upstream Segment [telep. e (202) 682-
8000]. A catalog of API publications and materials is published . nm ally and updated quar-
terly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardizaticn prc cedures that ensure appropri-
ate notification and participation in the developmental nroc>ss x4 is designated as an API
standard. Questions concerning the interpretation of the ~on.:nt of this standard or com-
ments and questions concerning the procedures und.er which this standard was developed
should be directed in writing to the standardization mc=2zer (shown on the title page of this
document), American Petroleum Institute, 1220 L Street, N.W., Washington, D.C. 20005.
Requests for permission to reproduce or t=an:'ate !l or any part of the material published
herein should also be addressed to the dxec.or.

API standards are published to faciin te u.e broad availability of proven, sound engineer-
ing and operating practices. These sv ada ds are not intended to obviate the need for apply-
ing sound engineering judgm nt ‘=garding when and where these standards should be
utilized. The formulation a.:d p.blication of API standards is not intended in any way to
inhibit anyone from usirg a-.y otuer practices.

Any manufacturer me. Kirg equipment or materials in conformance with the marking
requirements of an A standard is solely responsible for complying with all the applicable
requirements of tha. standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact cofoim to the applicable API standard.

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise,
without prior written permission from the publisher. Contact the Publisher,

API Publishing Services, 1220 L Street, N.W,, Washington, D.C. 20005.

Copyright © 2001 American Petroleum Institute
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FOREWORD

This specification is under the jurisdiction of the API Subcommittee on Drill Stem Ele-
ments and Compounds.

American Petroleum Institute (API) specifications are published as aids to the procure-
ment of standardized equipment and materials, as well as instructions to manufacturers of
equipment or materials covered by an API specification. These specifications are not
intended to obviate the need for sound engineering, nor to inhibit in any way anyone from
purchasing or producing products to other specifications.

The formulation and publication of API specifications and the API monogram program is
not intended in any way to inhibit the purchase of products from companies not licensed to
use the API monogram.

API specifications may be used by anyone desiring to do so, and diligent effort has bec,»
made by the Institute to assure the accuracy and reliability of the data contained therein.
However, the Institute makes no representation, warranty, or guarantee in connection vith
the publication of any API specification and hereby expressly disclaims any liaviltv or
responsibility for loss or damage resulting from their use, for any violation of any feder: I,
state, or municipal regulation with which an API specification may conflict, or. for the
infringement of any patent resulting from the use of an API specification.

Any manufacturer marking equipment or materials in conformance w.'v'the marking
requirements of an API specification is solely responsible for co.mpl 7ing with all the appli-
cable requirements of that specification. The American Petrolenm . suwate does not repre-
sent, warrant or guarantee that such products do in fact ccaforrm to the applicable API
specification.

Metric (SI) conversions of U.S. customary units are pi »viacd throughout the text of this
specification in parentheses, e.g., 6 inches (152.4 n illimeters). Metric equivalents of U.S.
customary values are also included in tables and figu.~<; some of which are reproduced in
the metric system in Appendix M.

Suggested revisions are invited and shenld He submitted to the standardization manager,
American Petroleum Institute, 1220 L Strec’, IN.W., Washington, D.C. 20005.

This standard shall become effect’ve an u'.e date printed on the cover but voluntary con-
formance to the revisions may be use ™ 1n vhole or in part and either in lieu of or in conjunc-
tion with the current specificai’on from the date of distribution to constitute conformance
with the edition applicable ¢* the date of manufacture.


https://www.stdhive.com/standards/api-spec-72002-pdf/



https://www.stdhive.com/standards/api-spec-72002-pdf/

CONTENTS

Page

SCOPE . . . oo
8 T 01/ TP 1
1.2 Material ReqUITEmMENts. . . . ..ottt e
REFERENCES . .. ...\ttt e
DEFINITIONS. . . ..o\ttt et e et e e e
UPPER AND LOWER KELLY VALVES. . ... ... i
4.1 General. . ... .
4.2 Design Criterid. . ..o vttt ettt et et e e
4.3 CONNECLIONS . . ¢ vt ettt ettt e e e e e e e e e e e e e
4.4 Inspectionand Testing .. ... ......vuunernirnennennennennns oy
4.5 Hydrostatic TeSting . .......ovtiinit e el o
4.6 Marking . ...t W O AT
SQUARE AND HEXAGON KELLYS
5.1 Size, Type, and Dimensions. . .................
5.2 Dimensional Gauging ....................
5.3 Connections . .........c.oouvirnennenin...
5.4 Square Forged Kellys. ..............
5.5 Mechanical Properties . ............ N
56 Marking ...l
TOOL JOINTS. . ...ttt ettt 10
6.1 ToolJoint Size and Style . - .. .. 0u. . 10;
6.2  Mechanical Properties . «. . ... 10;
6.3 Dimensional Requireiic £5 ... ... ... 10;
6.4 Tool JointDrill Fine \ 7:Id Zone Requirements . . . ....................... 10;
6.5 CONNECHIONS . . et ittt ettt et e e e e e et e e 15]
6.6 Marking .. o oo 18]
DRILL-STEM SUBS ..ttt et et e 18]
Td Class A LyPe . .ot 18]
7.2 TypsSA K BDIMENSIONS . ..vvt it 18]
7.3 yoe Z (Swivel Sub) DImensions . .. ......ovv i 18]
74 Typo D (Lift Sub) DIMensions .. ........c.couuvinninninnennennennenn.. 18]
7.5 Material Mechanical Properties. . ..., 19
16 Connection Stress Relief Feature ............. ... ... ... ... . ... 19
7.7 Cold Working On Thread Roots . .......... ... ..., 19
T8 Marking .. ...t 19|
DRILL COLLARS ... ..ttt e e 22]
8.1 General. . ... ..ot 22|
8.2 Standard Steel Drill Collars. .. ........ ..ottt 22|
8.3 Nonmagnetic Drill Collars. . ............ ... ... . o i 25|
DRILLING AND CORING BITS . ... E
9.1 RollerBitsand Blade Drag Bits .......................... ... ... ..., 28|
9.2  Diamond Drilling Bits, Diamond Core Bits, and Polycrystalline

Diamond Compact (PDC) Bits . ... ......ooiriiiiia e,


https://www.stdhive.com/standards/api-spec-72002-pdf/

APPENDIX E API GAUGE CERTIFICATION AGENCY REQUIREMENTS. . . ..

Vi

Page

10 ROTARY SHOULDERED CONNECTIONS. .. ... .. it z
10.1 Sizeand Style. ... ... oot 31
10.2 DIMENSIONS. . v o vttt ettt e ettt e e e e 31
10.3 Equivalent Connections. . . ...ttt 131

11 GAUGING PRACTICE, ROTARY SHOULDERED CONNECTIONS. ......... E
11.1 Reference Master Gauges . . ... .....oouuttinne e |35
11.2 Working Gauges. . . . ..ottt 135
11.3 Gauge Relationship . ... qEN
11.4 Standoff Tolerances . . .........oouniiinn it 135
11.5 Calibration SyStem. . ........ ..ottt 135

12 GAUGE SPECIFICATION, ROTARY SHOULDERED CONNECTIOL'S . ... .. z
12.1 Grand and Regional Master Gauges .. ...............coovein. . on. 137
12.2 Reference Master Gauges ... ........covvvvinvennniii i 137]
123 Working Gauges. . ... oo ve et e 137]
124 General Design. . ...ttt 137]
125 Lead .. oo N 137]
126 Taper. . oottt 137]
127 RootForm . ... ... i e 137]
12.8 Initial Standoff ... ... ... . .. 137]
12.9 Miscellaneous Elements ..........0. .. i 38
12.10 Periodic Retest. ... ... oo e 38
12.11Retest Standoff. . . . ... ... 139
12.12 Reconditioning. . . . oo vttt e ettt e 139
1213Marking ... ..oooi i e 139

13 GAUGE CERTIFICATION. ZCTARY SHOULDERED CONNECTIONS. . ..... E
13.1 Certification AGeLiies « it . ottt et 143
13.2 General REqUIT€ MeNs . « . oo vttt et et e e e 143
13.3 Certification . . e 143
13.4 Interchai g Standoff . ... ... o i 143
13.5 Grarm Mascci GAUZES . ..o v ettt et ettt 143
13.6 PCiionc Master GaUZES . . .« .o ettt ettt e e e e 143
13.7 "Deter nination of Standoff. . . ........ ... ... ... .. . 143
13.8 Stadoff Report . ... ... i 44
152 Marking ......oooii 144

la:. CONNECTION MARKING. . .. ...ttt e et e e

15 INSPECTION AND REJECTION . . . ...t e

APPENDIX A SUPPLEMENTARY REQUIREMENTS ......................

APPENDIX B INSTRUCTIONS FOR CARE AND USE OF REGIONAL

MASTER GAUGES . . . ..ot

APPENDIX C INSTRUCTIONS FOR SHIPMENT OF REFERENCE

MASTER GAUGES . . . ..ot
APPENDIX D RECOMMENDED PRACTICE FOR CARE AND USE
OF WORKING GAUGES . ... ... e


https://www.stdhive.com/standards/api-spec-72002-pdf/

APPENDIX F API GRAND AND REGIONAL MASTER ROTARY

CONNECTION GAUGES . ....... ... .

APPENDIX G RECOMMENDED THREAD COMPOUNDS FOR ROTARY

SHOULDERED CONNECTIONS .......... ... . ... ........

APPENDIX H RECOMMENDED PRACTICE FOR GAUGING NEW

61
APPENDIX | OBSOLESCENTTOOL JOINTS. . . ..ot E
APPENDIX J OBSOLESCENT ROTARY SHOULDERED CONNECTIONS. ... .| 67|
APPENDIX K OBSOLESCENT ROTARY SHOULDERED CONNECTIONS. . | 6%
APPENDIX L USEOFAPIMONOGRAM . ..... . E
APPENDIXM  METRICTABLES ...... ... ... i 73]
APPENDIX N PURCHASER INSPECTION (OPTIONAL). .. ...........
Figures
1 Typical Drill-Stem Assembly. . ...... ... ... ... 0
2 Square Kellys . ........coo i R
3 HexagonKellys ......................... e
4 Sleeve Gauge for Kellys...................... R
5 Tensile Specimen and Hardness Test Location. ... ..0..................
6 Tool Joint, Taper Shoulder, and Square Sherdacs. . ... .. .. .. ... ...
7 Tensile Test Specimen Location. . ... ... T
8 Impact Test Specimen Location and itentaon. .. ...
9 Hardness Test Locations. . . .......0 .. . i
10 Reference Standard. .......... ... ...
11 Sample Markings at Base of 2fin .. ... L oo
12 Drill-Stem Subs ........ i N
13 Float Valve Recess in it Suns. oo
14 Lift Subs . ... on
15 Drill Collars . ... o
16 Connection Stress-Relief Features. . ... oo
17 Alternate Tox Stess-Relief Feature . ... oo oo
18 Low To. 7ue Feature for 85/8 Regular Connections Machined on OD
Larg »r Than 101/2 Inches (266.7 Millimeters) Excluding Bit Boxes . .. ... ..
19 icnosd Bit and PDC Bit Gauge Dimensions . .. ... .covoevi e
20 Rota y Shouldered Connections. . . .......c.oouvivinninnennennnnen..
21 V-0 038R Product Thread Form. .. ......... ... ... ... . ..
22 V-0.040 and V-0.050 Product Thread Form. ...........................
22a  V-0.055Product Thread Form .......... ... . ... ... ... ...
23 Rotary Shouldered Connection Gauging Practice.......................
24 Grand Regional and Reference Master Thread Gauges Rotary
Shouldered CONNECHIONS. . . ... oottt e
25  Working Thread Gauges Rotary Shouldered Connection. ................ 139]
26 GaugeThread Form . ....... ... i i
27 Torque Hammer . . ......o ot e
H-1 External Taper Measurement . .. ...........couutiinneinnneennennnn .
H-2 Internal Taper Measurement. . . ........ ..ottt einnnennnennnn .
H-3 External Lead Measurement . ..............uuiniinninnennennennen..
H-4 Internal Lead Measurement . . ........ovuntinntnn e
H-5 Standard Lead Template. .............. ... ... . o il 163

ROTARY SHOULDERED CONNECTIONS ..................

Vii



https://www.stdhive.com/standards/api-spec-72002-pdf/

Page

Tables
la  Adjustment Factors for Impact Specimens . ............................
1b  Service Class Definitions . .. ...ttt
lIc  Hydrostatic Testing Pressures .. ..........oouuiiiiniiiniiinnennann.
2 Square Kellys . . .. ..o

Hexagon Kellys . ...... ...

Kelly Sleeve Gauge . .. .. ..ottt e

Mechanical Properties and Tests New Kellys . ............ ... ... ...... J

Mechanical Properties of New Tool Joints at Locations Shown in Figure 5

Tool Joint Dimensions for Grades E75, X95, G105, and S135 Drill Pipe . . . .

Subsize Specimen Impact Strength Requirements . ................ ....

9 Drill-Stem Subs . ... ). ..

10 Mechanical Properties and Test New Steel Drill-Stem Subs ... ... ... ..

11 Dimensional Data for Lift Sub Upper Lift Diameters. ..... ... .......

12 Float Valve Recess in Bit Subs. .. ........ .. ... .00 oo

13 Drill Collars . .....coouuni it e

14 Drill Collar OD Tolerances . .............c.c.iie. ciiiiiinneennnnnn..

15  Drill Collar Surface Imperfection Removal. ... ... ... ... .. ... ...

16  Stress-Relief Features for Drill Collar Connec ions« ....................

17 Mechanical Properties and Tests New Ctancard C<Zel Drill Collars. . .. ... ..

18  Connections for Bottom Hole Drill Collar= .. .............. ... ......

19  Additional Nonmagnetic Drill Colla's. ... ......... .. ... ...,

20  Mechanical Properties and Tests, New Nonmagnetic Drill Collars .........

21 Roller Bit Connections. . .. ...ovvuuun et

22 Blade Drag Bit Connections. . .. i .ttt

23 Diamond Drilling, Diarron!! Ci e, and PDC Bit Tolerances . .............

24 Diamond Drilling B'ca- d FC Bit Connections . ......................

25  Product Dimensions "ot7.y Shouldered Connections ...................

26  Product Threac¢ D1 2ensions Rotary Shouldered Connections . ............

27  Gauge Dimcnsicns Rotary Shouldered Connections ....................

28  Gauge Tare .d Dimensions Rotary Shouldered Connections .. ............

29  Toleranc s Q. Reference Master Gauge Dimensions. .. .................

30  Tolei.nces On Grand and Regional Master Gauge Dimensions. . ..........

31 lolc -ances on Working Gauge Dimensions. . .. ..............ooueenn...

F-1  1Tunipered CONNECHioNS . .. ..oovvvutn ettt

72 RegilarRight-Hand (REG) .. ...

F-3 Regular Left-Hand REGLH).......... ... ... . i

F4 Full-HoleRight-Hand (FH) .. ......... ... . ... i

F-5 Internal-Flush Right-Hand (IF) . ........ . .. ... ... . ... ... ... ...

H-1 Compensated Thread Lengths and Ball Point Diameters for Measurements

0NN LNk~ W

Parallel tothe TaperCone . .............o it 62
I-1  Obsolescent Tool Joints With Taper Shoulder and Square Shoulder . ....... 65
J-1  Product Dimensions For Obsolescent Rotary Shouldered Connections. . . . .. 67
K-1  Gauge Dimensions For Obsolescent Rotary Shouldered Connections. . . . . .. 69

viii


https://www.stdhive.com/standards/api-spec-72002-pdf/

Page

Metric Tables

Note: The following metric tables correspond to the tables on the previous page (e.g., Table 2, Square
Kellys, below is the metric table to Table 2, Square Kellys, on the previous page).

2

~N bW

Square Kellys . .. ..ot E
Hexagon Kellys . ... ... i e 75
Kelly Sleeve Gauge . . .....ovvii i e e 75
Tool Joint Dimensions For Grade E75, X95, G105, and S13 -
Drill Pipe. . ..o 76
Float Valve Recess In Bit Subs. ... ....... ... ... i, 78]
Drill Collars .. ...t e 79
Stress-Relief Features for Drill-Collar Connections . . ................... 180)
Product Dimensions Rotary Shouldered Connections ................... 181]
Product Thread Dimensions Rotary Shouldered Connections ............. 182
Gauge Dimensions Rotary Shouldered Connections .................... 182
Gauge Thread Dimensions Rotary Shouldered Connections .............. 183
Tolerances On Reference Master Gauge Dimensions ................... 183
Tolerances On Grand and Regional Master Gauge Dimensions. ........... 184
Tolerances On Working Gauge Dimensions . .......................... 184
Compensated Thread Lengths and Ball Point Diameters for Measurements

Parallel tothe Taper Cone . ..........coviniinn i,

Obsolescent Tool Joints With Taper Shoulder and Square

Shoulder . ... ... ...

Product Dimensions for Obsolescent Rotary Shouldered

[@70) 113157 o7 1 10 ) o T
Gauge Dimensions for Obsolescent Rotary Shouldered
[@70) 113157 o7 1 10 ) o T






Specification for Rotary Drill Stem Elements

1 Scope
1.1 COVERAGE

This specification covers requirements on drill-stem mem-
bers (except drill pipe), including threaded connections,
gauging practice, and master gauges therefor. A typical drill-
stem assembly is shown in|Figure 1.|Also included, as appen-
dices, are recommended practices on care and use of regional
master, reference master, and working gauges.

1.2 MATERIAL REQUIREMENTS

Where material requirements are not otherwise specified,
material for equipment supplied to this specification may vary
depending on the application but shall comply with the manu-
facturer’s written specifications. Manufacturer specifications
shall define:

a. Chemical composition limits.
b. Heat treatment conditions.
c. Mechanical property limits:
1. Tensile strength.
2. Yield strength.
3. Elongation.
4. Hardness.

2 References

API
RP 5A3 Thread Compounds for Casing, Tubing,
and Line Pipe
RP 7A1 Testing of Thread Compound for Rotary
Shouldered Connections
RP7G Drill Sem Design and Operating Limits
Spec 5D Drill Pipe
Spec 7 Rotary Drill Sem Elements, 32nd Edition
Spec 8A Drilling and Production Hoisting
Equipment
Spec 8C Drilling and Production Hoisting Equip-
ment (PSL 1 and PSL 2)
ASME!

Boiler and Pressure Vlessel Code, Section IX, “Welding
and Brazing Qualifications”

ASNT?
RP SNT-TC-1A Recommended Practice No. SNT-TC-
1A

I American Society of Mechanical Engineers, 345 East 47th Street,
New York, New York 10017.

2 American Society for Nondestructive Testing, Inc., 1711 Arlingate
Lane, Columbus, Ohio 43228.

ASTM3

A262 Practice E

A370 Test Methods and Definitions for Mechani-
cal Testing of Steel Products

A434 Sed Bars, Alloy, Hot-Wrought or Cold-
Finished, Quenched and Tempered

E8 Tension Testing of Metallic Materials

E10 Test Method for Brinell Hardness of Metal-
lic Materials

E23 Notched Bar Impact Testing of Metallic
Materials

El14 Ultrasonic Pulse-Echo  Sraight-Beam
Examination by the Contact Method

E214 Immersed Ultrasonic Examination by the
Reflection Method Using Pulsed Longitu-
dinal Waves

E709 Sandard Guide for Magnetic Particle
Evaluation

E1001 Detection and Evaluation of Discontinui-
ties by the Immersed Pulse-Echo
Ultrasonic Method Using Longitudinal
Waves

NACE*
MR-01-75 Qulfide Stress Cracking Resistant Metallic

Materiall for Qil Field Equipment

3 Definitions

For the purposes of this specification, the following defini-
tions apply:

3.1 bevel diameter: The outer diameter of the contact
face of the rotary shouldered connection.

3.2 bit sub: A sub, usually with 2 box connections, that is
used to connect the bit to the drill stem.

3.3 box connection: A threaded connection on Oil Coun-
try Tubular Goods (OCTG) that has internal (female) threads.

3.4 calibration system: A documented system of gauge
calibration and control.

3.5 cold working: Plastic deformation of metal at a tem-
perature low enough to insure or cause permanent strain.

3.6 decarburization: The loss of carbon from the surface
of a ferrous alloy as a result of heating in a medium that reacts
with the carbon at the surface.

3American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohocken, Pennsylvania 19428.
4NACE International, P.O. Box 218340, Houston, Texas 77218-8340.



