INTERNATIONAT ISN

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

Sixth edition
2020-03

Petroleum and natural gas
industries — Steel pipes for use as
casing or tubing for wells

Industries du pétrole et du gaz naturel — Tubes d'acier utilisés
comme cuvelage ou tubes de production dans les puits

Reference number
1SO 11960:2020(E)

©1S0 2020


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

ISO 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

IS0 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

Contents Page
FFOT@WOIM ..........oooooooeoeeeeee oo es e85 X
IIMEIOAUCTION. ......oooooi sk xi
1 S0P ... 1
2 NOTTNATIVE FEECI@INICES .........oocco e 1
3 Terms, definitions, symbols and abbreviated terms................ i, 3
3.1 Terms and definitions ...
3.2 Symbols and abbreviated terms
4 COMEOTTIMATICE...........ooooeoooeee ook 8
4.1 Dual referencing of NOrmMative refereNCeS.... ... 8
4.2 UNIES Of INEASUTEITIEIIT .....ooccoveivesiessessssssssssssssess st 9
5 Information to be supplied by the purchaser ...,
5.1 Grades C90, T95 and C110
5.2 CasiNg .o
5.3 Tubing
5.4 Coupling stock, coupling material and accessory material
6 Process of manufacture
6.1 General......cc.
6.2 Heat treatment....
6.2.1  General
6.2.2 Grades ]J55, K55, N80 all types and R95......
6.2.3  Grades L80 all types, C90, T95 and C110..
6.3 SEFAIGNEEIUIIZ ...
6.3.1  Grades H40, J55, K55, N8O All LY PES ..o
6.3.2  Grades R95 and P110
6.3.3  GIAAE LB ... st
6.3.4  Grades C90, TS5 QNd CL L0 oo
6.3.5  Grade Q125....eeeeseieeeees i
6.4 Traceability .........ccc.......
6.4.1  General
6.4.2 Serialization of Grades C90, T95,C110 and Q125..
6.5 Processes requiring Validation ...
7 Material FEQUETEIMIEIIES ............ooo e
7.1 Chemical composition ...
7.2 Tensile properties....
7.2.1  General.
7.2.2  Elongation.......
7.2.3  YIEId STI@MGEN....coii e 17
7.2.4  Statistical tensile testing — Grades C90, T95 and C110....ccnen 18
7.3 Charpy V-notch test — General requirements

7.3.1  Evaluation Of teSE FESUILS ...
8 72 08 1 (ot I U (4 =]
7.3.3  Specimen size and orientation........

7.3.4  Hierarchy of test specimens..........cccccc.

7.3.5  Alternative size impact test specimens...

7.3.6  Sub-size test SpECIMENS........cocccirrns

7.3.7  Testtemperature ...

7.3.8  Statistical IMPaCt TESTING ...
7.3.9  Reference iNfOrmation . ...

7.4 Charpy V-notch — Absorbed energy requirements for coupling stock, coupling
material, coupling blanks and couplings
7.4.1  General...
7.4.2  Grade H40

© 1S0 2020 - All rights reserved iii


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

ISO 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

7.4.5  Grades |55 and K55 for AP threads. ... 19
7.4.4  Grades N80 all Types, R95, L80 all Types, C90, T95, P110 and Q125 for
AP TRTEAAS .t 20
7.4.5  Special @nd-fINISH oo 20
7.5 Charpy V-notch — Absorbed energy requirements for Pipe. ... 20
7.5.1 Grades H40, J55 and K55
7.5.2  Grades N80 all Types, R95, .80, C90, T95 and P110
7.5.3  Grades C110 and QL25 ... oo sssssnse s s
7.54  Testspecimen ...
7.5.5  Testing conditions
7.6 Charpy V-notch — Absorbed energy requirements for accessory material ... 22
7.6.1  Accessory material — GENEeTral. ... 22
7.6.2  Accessory material for accessories with internal API threads except
integral tubINg CONMNECTIONS ..o 22
7.6.3  Accessory material for accessories with internal special end-finish
tapered interference-type threads ... 22
7.6.4  Accessory material for accessories with external threads ..., 22
7.6.5  Accessory material for accessories with either integral tubing connections
or internal special end-finish connections that do not have thread interference 22
7.6.6  Critical thickness for accessory material and special end-finish material............... 22
7.7 MAXIMUIN RATANIESS ...
7.7.1 Grades L80 all types, C90, TO5 and CL10 ...
7.7.2  Grade Q125 — All PrOAUCES ...
7.8 Hardness variation — Grades €90, T95, C110 and Q125
7.9 Process control — Grades C90, T95, C110 and Q125.........oeesiceseeesseeesssssesessseeessnnes
7.10 Hardenability — Minimum percentage martensite for quenched and tempered
PITOMULCES e 24
7.10.1  Grade LBO TYPE 1 ..o oo 24
7.10.2  Grades CO0 and TO5 ... s 24
7.10.3 Grade C110
7.10.4 All grades except Grades L80, C90, T95 and CL110 ...
7.11 Grain size — Grades C90, TO5 QN CLTLO oo oooooeeeeeeeeeeeeeeeeseeseessssssssssssssssssssssssssssesseseee s
7.12  Surface condition — Grade L80 13Cr
7.13  Flattening — Electric-welded pipe.......sseses e
7.14  Sulfide stress cracking test — Grades C90, T95 and C110.........cccoccceee
7.14.1  General GUIdANCE ...
7.14.2 Test and retest requirements and recommendations
7.14.3 Test sample selection and 10CAtION ...
7144 TESE SOIULION. ..oooio e
7.14.5 Minimum SSC requirements
7.14.6  InValidation Of TESES ...
7.14.7 Additional testing provisions for ANSI/NACE TM0177-2016 Method D..............

8 Dimensions, masses, tolerances, product ends and defects..................,. 28
8.1 22 0] FS3= 0 o ] /S
8.2 Dimensions and masses....

8.3 DIAIMIEERT ...k
8.3.1  Measurement and AESIZIN . ...
8.3.2  Requirements ...

8.4  Wall thickness.......csn

8.5 MASS .o

8.6 Lengthi.... s

8.7 Casing JOINters ...

8.8 Height and trim of electric-weld flash
8.8.1  Trimming electric-weld flash
8.8.2  Grades H40, J55, K55, N80 all types, R95; and L80 Type 1
8.8.3  Grades P110 and Q125
8.8.4  Disposition ...

8.9 SELAIGIEIIESS ...

iv © IS0 2020 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

IS0 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

B.9.1  PIP e
8.9.2  Coupling stock, coupling material and accessory material

L T D g 1 (<T0 L Q=] 101=) 0 Lt

8.11 Tolerances on dimenSioNS ANd MASSES ...,
8111 OULSIAE AIAIMETET ...oooooeee s
8.11.2 Wall thickness
8113 MASS ek
8114  INSIAE QIAIMIEEET oo
8.11.5 Upset dimensions............

8.12

8.13

8.11.6 Extended length upsets
PIrOAUCE EIUAS .ot

8.12.1  PlAIN-€IA PIPE oo
8.12.2 Product with API threads

£ 708 17205 T 20 101 U (=Y 5 0o 11 < NN
81204 TRIEAINE oo

8.12.5 Special end finish.
DS Tt
8.13.1 Pipe and accessory made from pipe
8.13.2 Accessory material not made from pipe, coupling stock and coupling material.. 34

8.13.3  Process CONTIOL PIAN.....coo et 35
8.14 Coupling make-up and thread Protection. ... 35
8.14.1 All Grades eXCePt QL25 ... 35
8.14.2  Grade QL25 ..o
9 COUPIIIIZS e
9.1 General requirements
9.2 Alternative grades or heat treatMENTS . ... 36
9.3 MECHANICAL PIOPEITIES ....occe e
9.4 Dimensions and tolerances
9.4.1  All Grades eXCePt Q125 ...
9.4.2  Grade QL25 oot s st
9.5 Regular COUPIINGS ...
9.6 Special-clearance couplings — All Grades except Q125 .....
9.7 Combination couplings
9.8  Seal-ring COUPLINGS ..o
9.9 Special-bevel tubing regular couplings — All Grades.
9.10  Threading — COUPIINES. ..o
0.11  SUITACE TNSPECTION ..o
9.12 Measurement of imperfections.............ne
9.13 Repair and removal of imperfections and defects...
9.14 Thread surface treatment — Grade Q125 ...
9.15 Couplings and coupling blank protection — Grades C90, T95, C110 and Q125 39
10 INSPECION AN EESTIIIG ...
10.1  TeSt eqUIPMENt ...
10.2 Lot definition for testing of mechanical properties
10.2.1 Grades H40, J55, K55, N80 all types, L80 Type 1, R95 and P110 —
Coupling stock, coupling material and pipe (except pup joints heat-
treated after cutting to blank or individual length).........cocoe 39
10.2.2 Grades L80 13Cr, C90, T95, C110 and Q125 — Coupling stock, coupling
material and pipe (except pup joints heat-treated after cutting to blank or
INAIVIAUAL TENGEN) e 39
10.2.3 Coupling blanks, pup joints or accessory material heat-treated after
cutting to blank or individual length ...
10.3  Testing of chemical composition ...
10.3.1 HeatanalySes ...
10.3.2 Product analyses
10.3.3  Testmethod. ...

10.3.4 Recheck of product analyses — All Grades

© IS0 2020 - All rights reserved v


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

ISO 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

104 Tensile eSS ...
10.4.1 Stress-relief temperature — All grades
10.4.2 Heat-control tensile tests — All Grades except Q125

10.4.3 Frequency of testing and location of test specimen — Casing and tubing............ 41
10.4.4 Frequency of testing and test specimen location — Coupling stock,

coupling material, coupling blanks, pup joints and accessory material.............. 41
10.4.5 Test SPeciMmens — GENETAL ... 42

10.4.6 Test specimens — Additional requirements for coupling blanks, coupling
stock coupling material and pup joint and accessory materials — Grades

CL10 ANA QL25 oot sss s 42
B IO A LY o 40 U] o 6 Lo Yo 42
OIS T DT VDo = U (o) 0 N0 G 0] o 43

10.4.9 Retests — All products (except coupling blanks, coupling stock, coupling
material, pup joints or accessory material) — Grades C90, T95, C110 and
QLS 43
10.4.10 Retests — Coupling blanks, coupling stock, coupling material, pup joints
or accessory material in Grades C90, T95, C110 and Q125

T0.5  FIAtEENING TEST ..o
10.5.1 General requirement for testing..
10.5.2 Frequency of testing ...
T0.5.3  TESE SPECIIMIBIIS ...cooooeveeeeieeieeiieeseeessssssssss st
10.5.4 Test method for Grades H40, |55, K55, N80 all types, R95, and L80 Type 1........... 44
10.5.5 Test method for Grade P110 pipe and Grade Q125 casing
10.5.6  Invalidation Of TESES ...
T0.5.7  REEESES oo
10.6  HAPANESS EEST ..o
10.6.1 Frequency of testing — General ...
10.6.2 Frequency of testing — Heat-control tests — Grade L80..........cocccsrsnn
10.6.3 Frequency of testing — Grade LBO0...........ccciiiciisssssessseessseese
10.6.4 Frequency of testing and test specimen location — Non-upset pipe —
Grades C90, TO5 QNd CLL0 oo 45
10.6.5 Frequency of testing and test specimen location — Upset pipe —
Grades CO0 @nd TOS5 ... 45

10.6.6 Frequency of testing and test specimen location — Coupling blanks,

coupling stock, coupling material, pup joints and accessory material —

Grades C90, TS5 QN CL L0 oo
10.6.7 Frequency of testing — Grade Q125...
L10.6.8  TESE SPECIIMIEIIS. oo
10.6.9  TeSEIMETROM. ...
10.6.10 Invalidation Of TESES ..o
10.6.11 Periodic checks of hardness-testing machines...........cccc.c..
10.6.12 Verification of hardness-testing machines and indenters
10.6.13 RetesSts — GIrade LB . ...
10.6.14 Retests — Grades C90, T95 and C110 products except for coupling blanks,

pup joints or accessory material heat-treated after cutting to individual

LEINUGERIS e 49
10.6.15 Retests — Grades €90, T95 and C110 coupling blanks, pup joints or

accessory material heat-treated after cutting to individual lengths.............ccc...... 50
10.6.16 Retests — Grade Q125 — GENETal......cccccovooivoooiieeceseessiees s 50
10.6.17 Retests — Grade Q125 — Casing, coupling stock and coupling material ............. 50

10.6.18 Retests — Grade Q125 — Coupling blanks, pup joints and accessory material...50
10.6.19 Rejected lots — Grades L80 all types, C90, T95, C110 and Q125

T0.7  IMNPACE EEST oo
10.7.1 Sampling —Grades J55 and K55 ...
10.7.2 Sampling — Grades N80 all types, R95, L80, C90, T95, C110 and P110................... 50
10.7.3 Sampling and test specimen location — Grade Q125 51
10.7.4 Test specimens
10.7.5  TeSEMELNOM. ...

vi © IS0 2020 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

IS0 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

10.7.6 Invalidation of tests........cs

10.7.7 Retest of alength — All Grades........ccoocnn

10.7.8 Replacement of a reject length — All Grades....

10.7.9 Multiple length rejection — Grade QL25. ...
10.8 Grain size determination — Grades C90, T95 and CL110 ...

10.9

10.10
10.11
10.12

10.13

10.14

10.15

10.8.1 Sampling
10.8.2 Test method
Hardenability — Grades C90, TO5 and CLL0 ...
Sulfide stress-cracking test — Grades C90, T95 and C110...
Metallographic evaluation — All EW Grades..........ccocccn.
HY ATOSEALIC TESES ..
10.12.1 HydrostatiC teSt PrOCEAUIES ...
10.12.2 Hydrostatic test requirements
10.12.3 Test Pressure CalCUlation . ...
DiIMENSTONAL TESTINE ..o
10.13.1 General ...

10.13.2 Diameter measurement................

10.13.3 Diameter retests. ...

10.13.4 Wall thickness measurement
10.13.5 Drift teStu e

10.13.6 Length MEASUTEIMIEIIE ...
10.13.7 Mass (weight) determiNation ...
10.13.8 Straightness evaluation.............c.....

10.13.9 Internal upset inspection
Visual inspection
00 0 0 Tc) 1= v | O
10.14.2 Pipe body, coupling stock and coupling material (excluding pipe ends)..............
110,143 PAPE @IUAS .ot
10144 DISPOSITION .o
Non-destructive examination (NDE)
T0. 15,1 GEINIETAL ..ot
10.15.2 NDE PEISOMIEL.....ooo oot
10.15.3 Reference standards ...

10.15.4 NDE system capability records
10.15.5 Pipe body or coupling stock inspection — General
10.15.6 Full-body, full-length NDE of casing and tubing — Grades H40, ]55, K55,

N8O all types, L8O and RO5 ... 60
10.15.7 Full-body, full-length NDE of casing and tubing — Grade P110 to A.8 SR16........... 60
10.15.8 Full-body, full-length NDE of casing and tubing — Grade P110 and

Grade P110 to A.8 SR16 and A.2 SR2 ... 61
10.15.9 Full-body, full-length NDE of casing and tubing — Grades L80 13Cr, C90,

T95,C110 and Q125
10.15.10 wirrirrsrsssssssssssssss s

NDE of the weld seam of welded pipe
T0.15. 10 toeeeeeeueeesseeessseesssseesssesesss s s ses bR eSS RS

NDE of coupling stock, accessory material (except Grades L80 13Cr, C90,

T95, C110 and Q125) and PUP JOINES ..o 62
300 700 N

NDE of coupling stock and accessory material - Grades L80 13Cr, C90,

TO5, C110 @Nd QL25 ..o 62
00 700 PPN

NDE of coupling stock and accessory material — Grades C90 and T95................. 63
300 00 PPN

Untested pipe ends, coupling stock ends and accessory material ends................... 64
300 700 N

PIP UPSEES ..tk 64
T0.15.16 covvuueeerseeesseessseesssseessssessssseessssesss s s RS R R

Pipe, coupling stock and accessory material requiring further evaluation....... 64

© 1S0 2020 - All rights reserved vii


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

ISO 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

10.15.17

10.15.18

10.15.19
11 IVLATKIILG e
111 General ..
11.2 Stamp marking requirements
11.2.1 MethodsS .o
11.2.2 Si
T1.2.3  LOCATION e
11.2.4 Grades H40, ]J55, K55, N80 all types and PL110 ...

11.2.5 Grades R95, L80 all types, C90, T95, C110 and Q125
11.2.6 Make-up triangle marking

11.3  Stencil marking requirements.....................

11.4 Colour identification ...
11.4.1 Colour coding........cccoocorcsiccscn
11.4.2 Product 1,8 m (6 ft) and I0NGET ...
11.4.3  LOOSE COUPINES ....oociiie et

11.4.4 Special-clearance couplings
11.4.5 Pup joints shorter than 1,8 m (6 ft) in length

11.4.6  Grade COlOUI=COURS ...ttt
11.5 Thread and end-finish marking
11.5.1 API thread marking ...
11.5.2 Plain-end and special end-finish markings............. e
11.6  Pipe-threader marking reqUITEIMENTES. ...........ocimirirreeseseeeee e
12 COAtING AN PIOTECEIONL......... et
12,1 COALINES oo
12.1.1 Coatings for protection during transit...
12.1.2 Coatings for long-term storage....
12.2  Thread protectors........
12.2.1 General......cc....
12.2.2 Grade L80 13Cr
12.2.3 Driftable thread Prot@CtOTS. ...
13 DIOCUIMICIIES .......ooooc sk
13.1  Electronic media ...,
13.2 Certification requirements
13.3  Content Of the CErTIfICATE ...
134 RELENTION Of TECOTTAS ...oocooorieire e
14 Minimum facility requirements for various categories of manufacturer...............c... 74
141 Pipe ML oo

14.2  Processor...
14.3  Pipe threader
14.4 Coupling, pup-joint or accessory manufacturer

Annex A (normative) Supplementary reQUIr€IMENTS . .............iiiiieiee e 76
Annex B (normative) PUrchaser iNSP@CTION. ... 91

Annex C (normative) Tables in SI units

Annex D (normative) Figures in SI (USC) UIIES ... 159
Annex E (normative) Tables in USC UIES ... 182
Annex F (informative) Procedures used to convert from USC units to ST units ... 248
Annex G (normative) Requirements for thread protector design validation ... 260

viii © IS0 2020 - All rights reserved


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

IS0 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

Annex H (normative) High collapse requIrements ... 265
BIDLEOZTAPIY . ... 267

© 1S0 2020 - All rights reserved ix


https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview
https://webstore.ansi.org/Standards/ISO/ISO119602020
https://webstore.ansi.org/Standards/ISO/ISO119602020?source=preview

ISO 11960:2020(E)

This is a preview of ISO 11960:2020. Click here to purchase the full version from the ANSI store.

Foreword

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

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not

constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/

iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore
structures for petroleum, petrochemical and natural gas industries, Subcommittee SC 5, Casing, tubing
and drill pipe, in collaboration with the European Committee for Standardization (CEN) Technical
Committee CEN/TC 12, Materials, equipment and offshore structures for petroleum, petrochemical and
natural gas industries, in accordance with the Agreement on technical cooperation between ISO and

CEN (Vienna Agreement).

This sixth edition cancels and replaces the fifth edition (ISO 11960:2014), which has been technically

revised. The main changes compared to the previous edition are as follows:

— deletion of Groups;

— deletion of Product Specifications Levels (PSL) and re-integration of the main requirements into the

body of the text or into Annex A as a supplementary requirement;
— addition of Annex H on high collapse requirements;

— modification of NDT requirements for sour service grades.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Users of this document are advised that further or differing requirements can be needed for individual
applications. This document 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
offered, it is advisable that the vendor identify any variations from this document and provide details.

This document includes statements of various nature. These are identified by the use of certain
verbal 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 practice;

— "May" is used to indicate that a provision is optional.
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