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FOREWARD

The first edition of API Recommended Practice 591, “User Acceptance of Refinery Valves”, was published i
December 1990. The recommended practice has three parts, “Section 1 - General”, “Section 2 — Guideline
for Quality Assurance Program”, and “Section 3 — Evaluation of Valves Manufactured to APl Refinin
Department Valve Standards”

oo T

In the third edition, published in September 2003, the title was changed to “Process Valve Qualificatio
Procedure.” Qualification of valves under this recommended practice was manufacturing facility specific an
did not cover valves manufactured by other manufacturing facilities, whether owned by the same manufacturgr
or third party.

i =

In the fourth edition, published in December 2008, this recommended practice clarified that, although fugitiv: \*
emission testing was outside of the scope of this RP, a purchaser may request that the valve qualificatio
procedure include fugitive emission testing per AP1 622, and that the testing results be included in the finﬂ@

report.

In APl RP 591 — 202X, the title of the document is changed to “Process Valve Evaluation Proceduf&» A
introduction section is added to describe the intent of the documentation as a snapshot of the ma
facility and its capabilities to produce new valves according to API standards. The previous seB8ii
to the quality program of the manufacturing facility and the section pertaining to the qualificat
evaluation was moved from the main body to a new Annex providing purchaser guidance on
the manufacturing facility. Furthermore, the evaluation section was reorganized to a m equential formg
with the evaluations all tabulated accordingly, 8 | - W Commented [LC1]: API RP 591 has evolved over time and we

L= o =)

—+ T=n T

felt a foreward is critical to capture the changes and why those
changes have happened.
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2 AP| RECOMMENDED PRACTICE 591

INTRODUCTION = ‘[Formatted: No bullets or numbering J

The current intent of this Recommended Practice is to evaluate a manufacturer’s valve construction to
determine their capability of proving valves manufactured in accordance with the applicable API standards.
The evaluation program of APl RP 591 provides a snapshot in time of the manufacture's products; considering
manufacturers should be striving for improvement. The current structure of APl RP 591 is a result of multiple
revisions adding and modifying the scope and intent and valve type coverage of APIRP 591 N - ‘{Commented [LC2]: We felt introduction is important to make

sure people are aligned on the intent of 591 as a snapshot

Additionally, guidance on the evaluation of a manufacturer’'s quality assurance has been shifted to an
informational Annex.

O

Q)®

The document and its contents have re-
organized and shifted, many para s and
information have been reform and potentially

re-worded. The task force h@ the best of our
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PROCESS VALVE QUALIFICATION PROCEDURE 3
Process Valve Qualifieation-Evaluation Procedu re[ - | Gommented [LC3]: Title changed to Evaluation to reflect the
_— _- focus of 591 as a physical evaluation of products instead of the
qualification of a manufacture for an end-user.

1 Scope

informational annex J

This recommended practice (RP) provides recommendations for gvaluation of a manufacturer's valv __ _ — -| Commented [LC4]: QMS evaluation has been moved to
construction and-quality-management-system-for the purpose of determining a manufacturer's capability tp > .

provide new valves manufactured in accordance with the applicable standards listed in Section 2. Testing per h { Formatted: Font color: Red

this RP that does not have an established requirement in the applicable standard is for information only.-

Rualificatien-Evaluation of valves under this RP is “manufacturing facility specific’ and does not cover valvep - [ Formatted: Font color: Red
manufactured by other manufacturing facilities, whether owned by the same manufacturer or a third party. *
[2 Normative References]

The following referenced documents are indispensable for the application of this document. For da@
references, only the edition cited applies. For undated references, the latest edition of the referenced docume

(including any amendments) applies, except that new editions may be used on issue and shall me
mandatory upon the effective date specified by the publisher or 12 months from the date of the revi%l@:

re

no effective date is specified). 0

Commented [LC7]: After review, APl RP 578 was not a good
reference to use for PMI as provided very minimal guidance, exact
requirements are prescribed in the table.

API1 594, Check Valves: Flanged, Lug, Wafer, and Butt-welding @ §§ N

API 598, Valve Inspection and Testing IS {Formatted: Font color: Red, Strikethrough

\@ \\{ Formatted: Font color: Red, Strikethrough

API1 599, Metal Plug Valves—Flanged, Threaded and Welding Ends $\
API 600, Bolted Bonnet Steel Gate Valves for Petroleum and Natural Gas stries

API 602, Steel Gate, Globe and Check Valves for Sizes DN 10, maller for the Petroleum and Natural

Gas Industries
API1 603, Corrosion-resistant, Bolted Bonnet Gate Valveés—F ed and Welding End
API1 607, Fire Test for Quarter-turn Valves and VQ ped with Nonmetallic Seats

API1 608, Metal Ball Valves—Flanged, Threddea Butt-welding Ends

API 609, Butterfly Valves: Double Flanged, - and Wafer-type

API1 622, Valve Packing for Fuqit@ﬁssians
~

API1 623, Steel Globe Valves-Flanged and Butt-welding Ends, Bolted Bonnets
API 624, Type Testing of Rising Stem Valves Equipped with Flexible Graphite Packing for Fugitive Emissions

API 641, Type Testing of Quarter Turn Valves for Fugitive Emissions
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4 API RECOMMENDED PRACTICE 591

API Q1, Quality Management System Requirements for Organizations Providing Products for the Petroleum
and Natural Gas Industry

ASME B1.1 1, Unified Inch Screw Threads (UN & UNR Thread Form)

ASME B16.5, Pipe Flanges and Flanged Fittings NPS /2 through NPS 24 Metric/Inch Standard

ASME B16.10, Face-to-Face and End-to-End Dimensions of Valves

ASME B16.11, Forged Fittings, Socket-Welding and Threaded

ASME B16.25, Buttwelding Ends Q\*
ASME B16.34, Valves—Flanged, Threaded, and Welding End O

ASME B18.2.2, Square and Hex Nuts (Inch Series) @

ASME B31.3, Process Piping : 6
e-

ASTM A703 2, Standard Specification for Steel Castings, General Requirements for Pressur ning Parts

|ASTM A751, Standard Test Methods and Practices for Chemical Analysis of Steel Pr. _ - { Formatted: Font color: Red

ASTM E3, Standard Guide for Preparation of Metallographic Specimens = { Formatted: Font color: Red

ASTM E112, Standard Test Methods for Determining Aver&ge dain Size

ASTM E340, Standard Practice for Macroetchin talg and Alloys

= ‘[Formatted: Font color: Red

ASTM E446, Standard Reference Radioqg@ltael Castings Up to 2 in. (50.8mm) in Thickness N - ‘[Formatted: Font color: Red

ASTM E562, Standard Test Method fdf Detgrmining Volume Fraction by Systematic Manual Point Count _ - - commented [LC8]: New ASTM standards added to provide
method and acceptance criteria for evaulation

A___% _____________ % ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B ‘[Formatted: Font: Not Italic, Font color: Red

1ISO 9001 3, Quality Management Systems—Requirements

' ASME International, 3 Park Avenue, New York, New York 10016-5990, www.asme.org.

2 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.

3 International Organization for Standardization, 1, ch. de la Voie-Creuse, Case postale 56, CH-1211, Geneva 20,
Switzerland, www.iso.org.



I'his document Is not an APl Standara; It Is unaer consideration within an APl technical committee but has not recelved all approvals
required to become an API Standard. It shall not be reproduced or circulated or quoted, in whole or in part, outside of APl committee
activities except with the approval of the Chairman of the committee having jurisdiction and staff of the API Standards Dept.

Copyright API. All rights reserved.

PROCESS VALVE QUALIFICATION PROCEDURE 5

ANSI/MSS SP-55+¢, Quality Standard for Steel Castings for Valves, Flanges, Fittings, and Other Piping
Components—Visual Method for Evaluation of Surface Irregularities

3  Terms, -and-Definitions, and Abbreviations - {Formatted: Font color: Red

3.1 Terms and Definitions - '[ Formatted: Font: 12 pt, Font color: Red

For the purpose of this document the following terms and definitions apply.

311 |
acceptance criteria

Specified limits placed on the characteristics of an item, process, or service defined in codes, standards, or
other manufacturer provided documents.

A planned and documented activity performed to determine by investigation, examination, or evaluation
objective evidence the adequacy of and compliance with established procedures, instructions, drawin nd
other applicable documents and the effectiveness of implementation. 6@

3.1.3 |
break-to-open torque

The torque required to break (unseat) the valve obturatorelesure-element from its fully clo. seated) position],
against the rated (100%) seat pressure differential.- @

re ‘\3@

casting method \1
For purposes of this document, casting method shall refer to either sand w ent casting method.

3.1.5
characteristic
Any property or attribute of an item, process, or service that is di@, escribable, and measurable.

Bae e N\ ]

critical processes =
pProcesses which dictate the resulting integrity of t rifcipal shell components such as casting, forging, hegt

treatment, casting weld repairs.

1
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critical supplier(s) Q
Material sourcing [foundry/Forgemast&r/Mil principal shell components and critical process, providers. |
3.1.68

end-to-close torque

The torque required to close (seat) the valve obturatorelesure-element to its fully closed (seated) positior,

4 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc., 127 Park-Street, NE,Viennad11 N Le
Street, Alexandria, Virginia 2248022314--4602, www.mss-hg.org.
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Commented [LC13]: Critical suppliers and processes are
important for Annex J qualification section.
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Commented [LC14]: Valve rating is 100% pressure differential,
and not test pressure of 110%
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6 API RECOMMENDED PRACTICE 591

= ‘[ Formatted:

Font color: Red

3.1.97
manufacturer

The entity whose name or trademark appears on a valve.

3.1.108
manufacturing facility

Location of final assembly, inspection, and testing of the valve selected for evaluation.

O 0 U L

)

{ Formatted: Font color: Red
3.1.911 : Font: Bold, Font color: Red
nonconformance : Font: Bold, Font color: Red
Any item or action that does not meet the requirements of the referenced standards listed-in-Section-2-or the
manufacturer’s specifications. : Font color: Red
: Font: Bold, Font color: Red
3A42 e ______ . { Formatted: Font color: Red
obturator, ______ TS T T T T T T = — o= ——————— — G o —— —— T T - /[Formatted: Font color: Red
Valve component that is positioned in the flow stream to permit flow or to obstruct flow, depending o 7
re position. In a specific design,_it may also be called_a disc, wedge, plug, ball_gate diaphr. other ,~ ,{F°"“a“ed’ Font: Bold, Font color: Red
functionally similar expression. Formatted: Font: Bold, Font color: Red
,, P {Formatted: Font color: Red
3113 @
****************************************************** Formatted: Font: Bold, Font color: Red
lpositive material identification (PMI | S Y, @ {
aA verification performed to confirm that the material is consistent with what is g ‘[Formatted: Font color: Red
provide either qualitative or quantitative information that is sufficient to verify .&% & chemical - ‘[ Formatted: Font color: Red
composition(s) and are not intended as comprehensive chemical compositi is of a material.| ___ — { commented [LC15]: We felt PMI needs a clear definition since
% N the introduction of PMI 2 editions ago caused confusions to the lab
\ when compare against chemical evaluations.
\{Formatted: Font color: Red
%on seated valves Q {Formatted: Font color: Red
position seated valves
Valves which do not require active external assisting forcd on t bturator to achieve target seat tightness, {Formatted: Font color: Red
instead the seal is achieved by proper positioning of thg ob /’/
{ Formatted: Font color: Red
T3'1 A01S, L Ny L { Formatted: Font color: Red
alve bodies, bonnet, cover, caps, and /~ e { Formatted: Font color: Red
end pieces. This does not mclude fastene |onslsmall blind flanges or small fittings, {Formatted: Font: Bold, Font color: Red
3116 {Formatted: Font: Bold, Font color: Red
,p.ressufe —containingweld /. & oo ooooToommmmoT e {F°’ma“ed’ Font color: Red
Any weld that is directly expogeid%r}lédilaiv;hilc}ﬁr;av lead to release of media externally due to failure to - { Formatted: Font: Bold, Font color: Red
function. { Formatted: Font color: Red
3117 {Formatted: Font: Bold, Font color: Red
pressure-containing fastener, | Formatted: Font color: Red
Any fastener that would lead to release of media externally due to failure to functon. R ‘[ Formatted: Font: Bold, Font color: Red
{Formatted: Font color: Red
3418 T T T T m o - —— ‘[Formatted: Font: Bold, Font color: Red
Dbressure-retainingweld S { F tted: Font color: Red
Any weld that is not exposed directly to the media during standard operation which may lead to release of ~ 3~ \OrMatec: Font coor: e
media due to failure to function. \\‘[ Formatted: Font: Bold, Font color: Red
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PROCESS VALVE QUALIFICATION PROCEDURE 7

3.1.442019 |
purchaser
A person, group, company, agency, corporation, or designated representative responsible for valve
acceptance.

3.1..122120 J

lqualification facilitytesting facility
A testing facility that has no commercial relationship with the valve manufacturer, including ownership/part
ownership or any other business relationship beyond testing to this RP or being an authorized modification
facility for such manufacturer.

3.1.221321
quality management system (QMS)

The planned and systematic actions necessary to provide confidence that a valve is manufactured in
accordance with the requirements of the referenced API standard and manufacturer’s specifications.

o 2

stem cylindricity
A condition of a surface of revolution in which all points of the surface are equidistant from a%gomnjpn axis.

3.1.241523 @ |
stem run-out

The difference-variation of radius from center-line of a stem i

itslength-when-as the stem is rotated 360°. .\\'

3.1.251624
stem straightness
The condition in which the longitudinal elements of a stem or shaft ageicompared to a straight line.

3.1.264725
'supplier
An individual or organization that furnishes items or serwce 0 i ility-i ith-f

3.1.2726

torqued seated valves Q 3
i

Valves which require active external agsistig fofce on the obturator to achieve target seat tightness
3.2 _Acronyms and Abbr i@

— -| Commented [LC18]: Changed to testing facility, as the testing
facility does not dictate manufacturer qualification.

.S

Commented [LC19]: Added service provider as supplier,
/ ’ important for Annex J
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PT Jiquid penetrant ex: ation, y/‘/ /{ Formatted: Font color: Red

MT ,__ magnetic particle examination, | ~“" { Formatted: Font color: Red
RT Jadiography examination - { Formatted: Font: Italic, Font color: Red
_-| Commented [LC20]: Previous revision had QMS evaluation (old
UT ultrasonic lexamination| |~ Section 4) , which requires the manufacturer to establish and
””””””””””””””””””””””””””””””””” N maintain a QMS. This is mainly related to the qualification process

|/ {Formatted: Font: Italic, Font color: Red

o

N and has been shifted to an informational Annex J.
NN
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8 AP| RECOMMENDED PRACTICE 591

44— Genreral - - ‘[Formatted: Tab stops: Not at 0.38"
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4.1 -The manufacturer shall engage a testing facility to perform the evaluations described in this section.

The facility(s) used shall be mutually agreeable to the purchaser and the manufacturer. The testing facility staff
responsible for testing shall include a degreed or licensed metallurgical engineer or mechanical engineer.

4.2 The testing facility may subcontract portions of these inspections, examinations, and tests as required;
however, subcontracting back to the valve manufacturer is not permitted.
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PROCESS VALVE QUALIFICATION PROCEDURE

4.3

The testing facility(s) shall be equipped and capable of performing or supervising the performance d

nondestructive examination, physical tests, and chemical analyses on materials. All measuring equipment shﬂ_l

be calibrated. The testing facility staff shall be familiar with the applicable API valve standards and the codeg

2

standards, and specifications referenced in those lstandards,

5 Selection of Valves

5.1 In order to ensure that the test valves were not made specifically for the tests, a random samplin:
feature shall be incorporated into the program. The testing facility personnel shall select the test valve,

Commented [LC21]: Previous revision has a list of proposed
program from the facility. This list of information has now been
shifted as a required reporting in 8.3

|

randomly from the manufacturer’s or distributor’s stock. Alternatively, the purchaser may choose to select th
valves to be tested.

T T &

ented [LC22]: As written in this revision, APl 591 may no

5.2
is expected that the manufacturer shall have sufficient stock from which a random sampling of their valv
products and shell materials may be selected. A reduced number of valves from the recommended s

ample
may be agreed upon by the purchaser and manufacturer. Selected valves shall be clearly identifieﬂ%@

testing commences, testing shall be limited to the randomly selected sample lot with no substitutions

gefallow a test to be mixed material group.

|
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facili h ing facili r h rchaser. ntity ifi requir r £
acility tOdtte tt)estth g fac hty as agreed to by the purchaser. Quantity and specific test require saretob \\ \\:\ \ | Commented [LC26]: This was likely to state the “qualifications”
as agreed 10 Dy tne purchaser. \ \t\ \\ shall be by material group, or size
Vi
- - ™ \ '\ | Commented [LC27R26]: The reference to “Shell” have been
6 |Data to be Provided to the Testing Famllt)d 7777777777777777 R @ 77777777777 - \\\\\\\\I v——
6.1 Document Control \\ \\ \\\\\{ Formatted: Font color: Red, Strikethrough
. \\ \\‘{ Formatted: Font color: Red, Strikethrough
Documents su being ' ( Formatted: Font color: Red, Strikethrough
used in the manufacturing process at the time of testing. \ 1| Tormattec: Font color: Red, Strikethroug
\\{ Formatted: Font color: Red

\6.2 Manufacturer Information

nufacturer shall make available a tabulatiol
onnet connection type (e.g. welded, thread

6.2.1 _ Once the Annex A Sample Lot has been selected,
that indicates valve type, design standard, size, pressigre cl
bolted), and end connection type.

tabulation shall show the material group, material grad¢
Additionally, any markings for traceability (heat number

Commented [LC28]: Changed title to reflect where the
information should be going. Where it comes from is less important.

I
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‘[Formatted: Font: Bold

I {Formatted: Font color: Red

|
|
|
%
]
)

special markings or coding that trace, dis and identify each source for principal shell components

country of origin, and foundry design ized, shall be identified.

[The tabulation shall_include thefn nd address, and Imetal casting_method(s) bf each foundry an
forgemaster for each principal shell cogiponent. In addition, the tabulation shall include the name and addres|

of each manufacturing facility where valves undergo final assembly and testing.

6.2.2 The_manufacturer shall identify the name and location of the facility where the valves undergo findl

assembly and testing for inclusion in the final report required by Section 8.

6.2.3 Manufacturing by a third party (private labeling), where the manufacturing facility does not fully own th

ponent. In addition, the tabulation shall include the name and addregtj\ N

i

Commented [LC29]: We felt casting methods heavily influence
casting quality and added it as a parameter to track on the report.
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AN ‘[ Formatted: Font color: Red

Commented [LC30]: Added requirement for address of
foundry, this is important as it helps allow partial evaluation
tracking, see Table 1.
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name, trademark, or symbol on the valve;, reguires—that-the following additional information shall b
documented in the final report prepared by the test facility. theThe manufacturer shall provide the followin

B \[Formatted: Font color: Red
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information in a signed statement:
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a) Owning entity of the trademark, valve design, casting patterns, or forging dies;

b) Entity responsible for implementing the facility’s QMS/quality control program; and

c) The business relationship between the manufacturing facility(s) and the trademark owner (valve
supplier, joint venture, partial ownership, majority of controlling ownership).

available

6.2.4 The manufacturer shall provide any current applicable QMS certificate, such as ISO 9001 or API Q1, if - {Formatted: Font: Bold ]

6.3 Valve Information
[\
6.3.1 _ General assembly drawings of every valve submitted for testing shall be submitted to the testing atted Font: Bold ]
facility. These drawings shall show: all applicable construction details, including stem-to-wedge, disk, ball, or
plug connections, guides, bearings, stem seals, body joint, body joint gasket, seat(s), and seal(s). They sh
also include descriptions of the construction materials for all of the components, including fasteners. Tj
manufacturer shall also identify the trim and sealing materials used.

6.3.2 _The manufacturer shall provide certified mill test reports (CMTRs) of the principal shell com
for all selected valves in the sample lot. For any prineipleprincipal shell component that do not
an appropriate certificate of compliance (CoCs) stating that the component meets the mat

_

‘[ Formatted: Font: Bold
‘{Commented [LC31]: The section have been reorganized and

grouped according to information type.

shall be provided, ~ _ _ _ __ __ __________________._____ - _______ NJ_____ _ |-

shall be provided {Formatted: Font color: Red ]
6.3.3 _For_gate_and globe valves, the manufacturer shall provide the recomme%sure torques to  _ - {Formatted: Font: Bold J
adequately seat the valve at the maximum rated (100%) pressure for all sizes of val evaluated. For

es at the maximum
vide torque values for

quarter-turn valves, the manufacturer shall provide break-to-open and end-to-
rated (100%) differential pressure. For bidirectional valves, the manufacture®
both directions.

6.3.4 The manufacturer shall provide any recommended operatio tructions, including limitation to - ‘[Formatted: Font: Bold ]
operating orientation.

|6.3.5 The manufacturer shall provide any disassembl n that the evaluation facility needs to _ - {Formatted: Font: Bold
properly perform disassembly, including advising if special§ools ould be necessary, - T- ted [LC32]: Di bly instruction added to aid test
H y

lab from dissembling without damaging the valve.

6.3.6 _ The manufacturer shall note if the valve is double block and bleed capable

*********** — ‘[Formatted: Font: Bold

6.3.7 _Where welding, including casting repa erformed by the manufacturer and/or the foundry on the _ - ‘[Formatted: Font: Bold

valves being evaluated, the applicable pos™mgl& heat treatment, welding procedures, welding procedure _ _ {Formatted: Font color: Red

qualification, and/or records shall be provid ed upbn request] o {
AN

Commented [LC33]: Requirement added, as test lab sometime
needs to verify their findings, such as weld repairs.

|6.3.8  The manufacturer shall proviie _any applicable type test certifications such as fire test to API 607,
fugitive emission type test to AP SFfugitive emission type test to API 641 for the selected valves. The * '\  { Formatted: Font color: Red
applicable API 622 test certificate Qg aphitic packing shall also be provided| \ {Formatted Font color: Red
{Formatted Font color: Red
{ Formatted: Font: Bold
The manufacturer shall provide written certification, signed by an officer or senior-level manager responsible for ICommented [LC34]: Requirement shifted from old annex Table
quality control for the manufacturing company, that states that the manufacturer’s production valves, regardless of into body.
size, pressure class, or materials of construction, are equivalent to the valves involved in the evaluation and comply
with the applicable product standards.

6.4 Manufacturer Statement

o U U L

- ‘[Commented [LC36]: Moved and clarified to 7.1.3 ]
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upoen-bv-the nurchasar and-manufacturerSelected-valvesshall b.
P ¥ 14 g

5-47Required Examination and Testing

5:47.1_General (: O

7.1.1

der of operations to provide guidance in the sequence

The following examination is written in a su - {Formatted: Font: Bold ]

— — -| Commented [LC37]: Many evaluations are only applicable to
specific design standards, the task force feel it’s best to move
forward with shifting those requirements into the design standard,
and have the design standard maintain those evaluation
requirements.

- {Formatted: Font: Bold ]

N ~ | Commented [LC38]: A new annex was written to prescribe the
\ | images which are required to be taken for the reporting.
\

J

7.2 Pre-Disassembly Inspection {Formatted: Font: Bold

The selected valves per Annex B shall be inspected according to Annex D in the as-received condition.
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PROCESS VALVE QUALIFICATION PROCEDURE 13
7.3 Disassembly
The valve components shall be marked to help track part alignment bp(jtbg valve disassembled with the least | _ _ — | Commented [LC39]: Instruction on alignment added to help
destructive method possible. test-lab track issues after disassembly

7.4 Post Disassembly Inspection

The selected valves per Annex B shall be disassembled and inspected according to Annex E

Q

7.5 Non-destructive Testing <+ Wrn{atted: Heading 2 ]

The selected valves per Annex B and their components shall be non-destructively evaluated according to Annex F <

7.6 Destructive Testing

- ‘[Formatted: Font color: Red
= \[Formatted: Font color: Red
h ‘[Formatted: Font color: Red

(D Y

b
=
h
lr
b

- ‘{Commented [LCA40]: This is an issue, creates pass fail without J

direction on how to move forward

ith
q
o

- ‘{Commented [LC41]: Does not address quarter turn valve, BtO }
etc.

g
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PROCESS VALVE QUALIFICATION PROCEDURE 15

staff of the API Standards Dept.

instructions within body intentionally reduced to allow the Annex to

__ _ — | Commented [LC42]: Section 7 has been re-organized, and
more strongly stand-alone.

T Pressure g;agt m s Yoke—Nut ﬁk-@k&g# Bedy/ %N:lts-ts;ané e {Formatted: Text ]
Components Seat? Metallic
GChemical * xe — * * xa — * [ {Formatted: Text ]
Tensile xd — —_ — — — — xe [ *[ Fokmatted: Text ]
Yield-strength | x¢ — — — — — — — = @rn’aﬁed: Text ]
Elongation xd — — — — /- {Formatted: Text ]
Reduction—of | x¢ — — — — [ {Formatted: Text ]
area
Hardness * x — * * [ ‘[Formatted: Text ]
Dye-penetrant | — — xhe — - [ { Formatted: Text ]
Peositive X X xf x x [ { Formatted: Text ]
material
idantification
KEY
o O
— oot roquirad r LY

[ ‘{Formatted: Text, No bullets or numbering, Tab stops: Not at
0.25"
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PROCESS VALVE QUALIFICATION PROCEDURE 17

i

8 Reporting ] -

N

glge — - ‘[Formatted: Head 2 (1.1)

3¢ _ - -| Formatted: Font: 12 pt, Not Bold, Font color: Red, Character
h scale: 0%

|

ommented [LC43]: Reporting section was added and
borated to more standardize report for reviewing purposes.

\
8.1 General S \f Formatted: Tab stops: Not at 0.39"
{Formatted: Tab stops: Not at 0.38" + 0.49"

The testing facility shall combine all the information and documents collected in Section 6, the findings an
photos from Section 7, and additional reporting requirements per Section 8 into a single document.

8.2 Summary Page 6 h — - ‘[Formatted: Tab stops: Not at 0.38" + 0.49"
A summary page and/or table shall be made to summarize the results from the evaluation. corrective

action or manufacturer’s statement/corrective statement shall be noted. The revision of APRRP 591 used shall
be indicated on the report summary page.

8.3  Test Facility Information . \\'io

The report shall include information about the test facility as follows:, \

8.4 Valve Sampling Information

The report shall describe the method of valve sa including the following information; - {Formatted:
N \\[ Formatted:
\{ Formatted:

8.5 Distribution - - {Formatted:

-

- { Formatted: Font: 10 pt, Not Bold, Ligatures: None

V\\\\[ Formatted: Font: 10 pt, Not Bold, Ligatures: None

X

N
N

NI
\
\

\{ Formatted:

Tab stops: Not at 0.38" + 0.49"

- {Commented [LC44]: New, especially for RT

Font: 10 pt, Not Bold, Ligatures: None

Font: 10 pt, Not Bold, Ligatures: None

Tab stops: Not at 0.38" + 0.49"

Tab stops: Not at 0.38" + 0.49"

- - {Formatted:

Font color: Auto

- {Formatted:

Font color: Red

Ny ‘[ Formatted:

N

Font color: Auto

\ { Formatted:
\

Font color: Auto

S { Formatted:
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Strikethrough

Ci ted [LC45]: N 1t of change is no longer being
enforced through distribution log, see Annex J and 9.2.3
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B.G Corrective Action/Manufacture Statement

Any manufacturer provided corrective actions, statement, clarification, and/or additional testing conducted shall be

“= ‘[Formatted: Tab stops: Not at 0.38" + 0.49"

included inthereport, ___ — | Commented [LC46]: Introduced officially a section in the

69 —Pest-QualificationReport Validity

puld not be the sole

of factors a

9.2 Management of Changes

9.2.1 Changes grﬁaggitiﬁogsquﬁwplife[sibfpresau;e—een(ain?
not veid-invalidate the-the qualificationoriginal evaluation,-.fAddi

% ntsprincipal shell components will-shall
h%

evaluation may be required to amend a

report for inclusion of any corrective action or clarification of
findings discovered during the evaluation to be included in the
> report.

‘[Formatted: Indent: Left: 0", Hanging: 0.31"

“e {Formatted: Text, Indent: Left: 0", First line: 0"

___ — -| Commented [LC47]: Introduce the concept of partial
evaluation

Commented [LC48]: Intentionally added to reinforce the idea
that a test report is a snap-shot of a set of valves. The age of the
test does not affect the validity of the test, other factors other than
age would be the reason why a test may not be representative of

|,
“y the current production, See Annex J

previously completed API RP 591 report. Suggested gdditigpal

Table 1 — Recommeg@d EValttations for Management of Change

valuation is shown in Table 1.provided-that \
4 8 4 Q

AN\
\\{ Formatted: Font color: Red

{ Formatted: Run-In (1.1.1)

(D

- W Commented [LC50]: Certain evaluations directly verifies raw

) U

= material quality, where’s other evaluations verifies build, design,
N and worksmanship, this table attempts to differentiate the two.
Reemmend e aaton Foundyy/Fogiemaster change and/or Manufacturer (assembly/testing) |,
S e e e o additions change and/or additions { Formatted Table
Sectiond | R A T . { Formatted: Font: Not Bold
Section 6 X X B ‘[ Formatted: Table Cells (ctr)
Section 7.1 X X
Section 7.2 X
Section 7.4 X
Section 7.5 X
Section 7.6 X
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certificate(s) submitted per para 6.3.8, the manufacture shall submit an updated type test report(s) an

certificate(s) ification-| to the purchaser.

RP 591. Likewise, a revision to the applicable API product standard is not intended to automatically veif
invalidate any previous qualifications_or evaluations to API RP 591,

9.2.3 The manufacturer shall, upon purchaser request, provide a list of updated changes on items listed i

i

e - ‘[Formatted: Font: Not Bold

1

Formatted: Run-In (1.1.1)

L ‘[Formatted: Font: Not Bold

t

I ‘[Formatted: Font color: Black

n

Annex J.3.1 and J.3.2, as applicable to the aged API RP 591 report.

l10_ valve Manufacturer Facility Qualification

The purchaser may additionally engage in evaluation of the valve manufacturer and their quality managemer)

P
t

T ‘ofmatted: Indent: Left: 0", Hanging: 0.3", Tab stops:
! Left + 0.39", Left
N J

system per Annex J in their process to qualify a manufacturer’s facility and their valves, <

. ,\’\@)
c§éQ
@)
OQ

%C)

provides the guidance of QMS and other evaluations for the

O QT:ommented [LC52]: This section points to Annex J, which
\ ’

\ qualification of a manufacturer’s product line.
N

I

Commented [LC53R52]: Both initial QMS and post
qualification (old section 6) have been shifted to Annex J.
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Annex A
(normative)

Selection Quantities for Examination and Test of Valves Made in
Accordance with APl Valve Standards

For each specified valve design, the minimum suggested testing sample lot is provided in Table A.2 through
Table A.12.

\Valve selections shall be applied for each material group as defined in Table A.1]

mmnented [LC54]: As written, this may not allow multi
aterial selections.

For each NPS and class combination listed in the tables, the sample lot for[each manufacturing plant locati
shall include at least three valves for each body and bonnet (or cover) from each seurce-{foundry-er/fo

shopmaster

group, can API 591 be done for multiple “Manufacturing” locations,

-| Commented [LC55]: This needs to be addressed in larger
at once, using 1 test?

For valve types not covered in this standard, the minimum suqqested valve selectlon may be estdbl N

in Table A1 be modified.

T Commented [LC56R55]: Scope addressed this, so this should

(Y

Table A.1—Valve Selection Material Groups @

Typical ASTM Desing
Material 4

- 4
Group Description Type Spec Typiz@ >
No.

GroupA | Carbon Cast A216 | WCB WCC N
steels Cast A352 | LCB LCC LC
Forged | A105 O
Forged | A350 | LF2 LF3 ~
g 4
Group B Low-alloy Cast A217 | WC6 WC 5 C12 C12A
steels Forged | A182 | F11 22 5 F9 F91
Group C | Austenitic Cast A351 | CF8 sm ““CE3 CF8M CF3M CF8C CG8M
Forged | A182 | F F304L F316  F316L  F347  F347H  F317
Group D | Duplex Cast A995
Forged | A182 53 F55
S~
Group E Corrosion- Cast 94 [gqM-35 Cy40 CweMC Cw2M CW12MW
resistant Cast A3 1 CT15C CN7M
alloys (CRA) ForgeGC@Z N08020 N10276
Ni-Cr-Mo-Cu-Nb Ni-Mo-Cr
Forged | B564 NO04400 N06600 N06625 N10276
Ni-Cu Ni-Cr-Fe Ni-Cr-Mo-Nb Ni-Mo-Cr

NOTE Spec numbers and typical grades listed in Table A.1 are not all encompassing of all the ASTM designations
available; they are only a representatlon of which specs apply to which material ea%egepygroug

20
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Table A.2—Suggested Size and Class to be Tested for Each Type Check Valve (Single Plate, Dual Plate, Swing
Type) Made in Accordance with API 594 or ASME B16.34

Nominal Pipe Size (NPS) Class Quantity (Each NPS)
4,6, 16 150 1
3,12 300 1

Table A.3—Suggested Size and Class to be Tested for Each Type Plug Valve (Lubricated,
Non-lubricated, Elastomer Lined, Wedge Type) Made in Accordance with API1 599

NPS Class Strength Test (NPS)2 Quantity (Each NPS)
4,8 150 8 1

3 300 3 ]
3,6 600 — 1

2 See Annex B-H for test details.

Table A.4—Suggested Size and Class to be Tested for Steel Gate Valves Made in A@nce

(Q

with API1 6002
’

NPS Class Strength Test (NPS) P u y ;;ach NPS)

4,12, 24 150 4,12 AR 1
o
3,12 300 3,12 1
Fa\)
3,12 600 — LN 1

2 Unless otherwise requested, all selected valves shall have flanged ends. -
> See Annex B-H for test details.

=N

Table A.5—Suggested Size and Class to be Tested for

d Steel Gate Valves Made in Accordance

.o
U

:
with ARI 60;

NPS Class Strength Test (NPS)2 Quantity (Each NPS)
3/a, 1 150 7N 34 1
34, 1 FY s 1
11,2 - Qﬁ)') 11, 1
1,2 00 — 1
2 Strength test required for only one Vaile for each material categoryaroup. See Annex B-H for test details.

(@
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Table A.6—Suggested Size and Class to be Tested for Threaded/SW Steel Gate Valves Made in

Accordance with AP1 6022

NPS Class Strength Test (NPS)P Quantity (Each NPS)°
2, 11/2 800 12 3
34 800 34 6
1 800 1 4
34,2 1500 34 3
1,112 1500 1 4

2 For manufacturers that make welded bonnet valves, one 800# and one 1500# welded bonnet valve shall be
substituted for bolted bonnet valves in sample lot.

b Strength test required for only one valve for each material eategerygroup. See Annex B-H for test details.

¢—For each NPS/Class combination, one valve shall be of socket weld construction, except that for 3/, NPS Class 800,

(

two valves shall be of socket weld construction. The remaining valves shall be supplied with threaded ends-

.

Table A.7—Suggested Size, Class and Type to be Tested for Steel Globe and Check Valve

Accordance with AP1 6022

A\

ein

) Ball or Piston @h i

NPS Class Globe Quantity Check Quantity % eck Quantity

3a 800 2 1 N 1

1 800 1 PN —

1 1500 — 1 > —
11z 1500 1 LN\ —

2 Unless otherwise re i i -
quested, valves shall be supplied with threaded ends. P

Table A.8—Suggested Size and Class to be Tested f@l Gate Valves Made in Accordance with

API 8032
NPS Class @est (NPS)® Quantity (Each NPS)
4,12, 24 150 NG 412 1
3,12 300 ~\_J sn 1
3,12 600 ) 1

2 Unless otherwise requested, all sele

b See Annex B-H for test details.

c@s sHaII have flanged ends.

Table A.9—Suggested Size and Class to be Tested for Each Type Ball Valve
(Floating Type: End Entry, Split Body, Three Piece and Top Entry; Trunnion Type: Split Body, Three
Piece) Made in Accordance with API 6082

NPS Class Strength Test (NPS)® Quantity (Each NPS)
4,8 150 4 1
3,6 300 6 1

(@
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2 Metal-seated valves are not covered by this table.

b See Annex B-H for test details. |

Table A.10—Suggested Size and Material Type to be Tested for Butterfly Valves (Materials per Table !
A.1, Ductile Iron, Grey Iron) Made in Accordance with API 609 (Category A)

NPS Material Quantity (Each NPS)
8,12,24 Materials per Table A.1 1

12,24 Ductile Iron 1

12,24 Grey Iron 1

Table A.11—Suggested Size and Class to be Tested for Each Type of Offset Butterfly Valve Design
Made in Accordance with AP1 609 (Category B)

NPS Class Strength Test (NPS)2 Quantity (Each NPS)bD‘

3,12, 24 150 12 1, Cv
4,12 300 12 N j
3,12 600 12 1 NS

a8  SeeAnnex B8-H for test details.

b Selection shall include at least one flanged and one lug style design for each class.

Table A.12—Suggested Size and Class to be Tested for Steel Globe

ASME B16.34 or APl 6232

-

&i\ade in Accordance with

NPS Class &Rantity (Each NPS)
4,68 150 P (@M 1
3,6 300 ( % 1
a Unless otherwise requested, all selected valves shall hav*angMds.

o)

Q\\
OO

(@
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Annex B

(normative)

Evaluation Sampling Rate

Table B.1, B.2, and B.3 provide the recommended sampling requirement for the evaluations as specified in
the bodies and the Annexes of this standard. Any deviation to the below sampling shall be as agreed to by the
purchaser.

Annex A Sample Lot refers to the sample Iot of valves selected in Annex A for evaluation. _ = {Formatted: Font: Italic

A\
|Annex B Selections is_a subset of valves selected from the Annex A Sample Lot for additional NDE and  _ Na“ed’ Font: Italic
destructive testing. A minimum of 5 valves shall be selected, with additional valves added as necessary to N\ J

h ‘[ Formatted: Font: Not Bold

include gach material group from each foundry/forgemaster for the Body and Bonnet/Cap 6 ‘B:ommented [LC57]: This is selection per old section 5.4.5

Table B.1 Sampling Rate for Visual, Measurement, and Functional Examination

- ‘[Formatted: Table Title, Space After: 12 pt

) L) U

Vo
Section Evaluation Item Population ‘ Sampling Rate &(‘
Annex D Pre-disassembly Evaluation \ \ ~ AR *[ Formatted: Table Header Row
D.1 [Valve Markings/Identification < E {Formatted Table
D.2 |Valve Condition Inspection @ AR ‘[Formatted: Centered
D3 |Valve Features \io o \[Formatted: Centered
F tted: Centered
D.4 |Assembled Valve Dimensions ¢ x A - { ormattec: enere
o5 lpor — % of population ‘[Formatted: Centered
D.5 erformance Testing by -
Annex A Sample Lot AN ‘[ Formatted: Centered
D.6 |Valve Inspection Post Testing \ RN N { Formatted: Centered
D.7 |Operator Inspection 3 “ ‘[ Formatted: Centered
D.8 |NDE in Assembled Condition O AR h ‘[ Formatted: Centered
API 602 Welded Bonnet Valve Cross ) ‘[Formatted: Centered
D.9 Secti 1 valve per material grou -~
Section A { Formatted: Centered
Annex E Post-dj bly Evaluation . ‘[ Formatted: Table Header Row
E.1 |Disassembly Observations Y “ {Formatted: Centered
P
E.2 |Major Components ( \ e ‘[Formatted: Centered
E.3  |Other Components N Annex A Sample Lot 100% of population PR { Formatted: Centered
E.4 |Special Features f‘v s . ‘[ Formatted: Centered
E5 Valve Design Specific Ad na o ‘[Formatted: Centered
== _|Evaluations B ‘[Formatted: Centered

o JU L JU U 0 0 U
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Table B.2 Sampling Rate for Nondestructive Examination

Section

Evaluation Item

Population

Sampling Rate

Annex F Nondestructive Examinations

F.1 Positive Material Identification (PMI)

Principal Shell Components

EF.1.1
— |(Body, Bonnet/Cap, End Cap)
F.1.2 |SeatRings
E.1.3 |[Seal Welds
F.1.4 |Stems Annex B Selections 100% of population
FA5 Yoke Nut, Bonnet Backseat/Backseat
——= |Bushing
F.1.6 |Disk/Plug/Ball
E.1.7 |Body-Bonnet Metallic Gasket e
2\
F.1.8 |Bolt Minimum of 4, coverigg al aJriaI
Annex B Sample Lot d q
F.1.9 [Nuts rades and s
F.2 Manufacturer MTR Data Q!
E2 |M Annex B Sample Lot ‘ %
F.3 Hardness Testing ‘\\'
F.3.1 |Principal Shell Components N\
F.3.2 |SeatRing \
F.3.3 [(Stem b
F a4 |Yoke Nut Bonnet Backseat/Backseat Annex B Sel 100% of population
E34 1Bishing C)
F.3.5 |Disk/Plug/Ball \
F.3.6 |Body-Bonnet Metallic Gasket “\‘
F.3.7 |Pressure-Containing[Bolt and Nuts g #Annex A Sample Lot | MlanET ?f:njig‘::qal Iafjfi
NN

F.3.8 |Casting weld repairs \ ) Annex B Selections

— 100% of population
F.3.9 |Other pressure-containing wel ‘ Annex A Sample Lot

Mterial Quality Evaluation
Fad Visual Examination of Princi hell
——— |Components
F42 RT of Principal Shell Components, Casting
E42 only
F.4.3 |RT of Pressure-Retaining Welds Annex A Sample Lot 100% of population
F.4.4 [MT or PT of Principal Shell Components
F.4.5 [MT or PT of Buttweld Ends
F.4.6 [MT or PT of Welds in Fabricated Wedges
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| F.4.7 |MT or PT of Internal Seal Welds

Annex B Selections
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1 note d. Due to standardization of MTR data. Aka, if the val

Table Header Row
Section Evaluation Item Population Sampling Rate { Formatted: Table Header Row
Formatted: Centered
Annex G Destructive Examination +’ { r i
{ Formatted: Centered
G.1 Chemical Composition Examination < / , {Formatted: Centered
G.1.1  |Principal Shell Components " / J {Formatted: Centered
G.1.2 |Obturator *// \1atted: Centered
G.1.3 |SeatRing <, tted: Centered
G.1.4 |Yoke Nuts/Stem Nut Retainer \, | Formatted: Centered
/ .
GA15 |Stem/Shaft /. }Formatted. Centered
. . Formatted: Centered
Packing Gland. Lantern Ring. and Spacer |Annex H Selections 100% of population 41//
G.1.6 J—‘—g’—LRin ) <« )/ J/ { Formatted: Centered
/ / .
G.1.7 |Lubrication fittings and plugs % “ /) {F°"“a“ed' Centered
- - // { Formatted: Centered
G.1.8 |Disc spring &y
g/ {Formatted: Centered
G.1.9 |Pin-retainer Plug « L
/ Formatted: Centered
G.1.10 |Backseat Bushin 4‘/’// /| Commented [LC60]: New Clarification to clarify there could
</ ,/// technically be a lot of weld repairs.
G.1.11 |Pressure-Containing Bolt/Nuts Annex A Sample Lot « /
/[ Formatted: Centered
G.1.12 |[Casting weld repair < // {Formatted: Centered
Annex H Selections | <7 -
G.1.13 |Other pressure containing welds { Formatted: Table Header Row
F H
G.2 Mechanical Examinati \\ /{ ormatted: Centered
{ Formatted: Centered
G.2.1 |Principal Shell Components V «
{ Formatted: Centered
G.2.2 |Ultimate Tensile Strength {Formatted- Centered
N 2 Valves, and 1 extra valve for ¢/ = .
G2.3 |Yield Strength .Q—LA Sample Lot each additional material grou _ - | Formatted: Font color: Red
G.2.4 |Elongation Q = {Formatted: Centered
G.2.5 |Reduction of Area f'\ b - { Formatted: Centered
_ — — ~| Formatted: Centered
G.2.6 |Charpy Impact Testin U Annex A Sample Lot 2 Valves _a_md 1 exira yalve for = _ {
‘ each additional material group ‘[Formatted: Centered
( ;M etallurgical Examination . { Formatted: Table Header Row
G.31 |Microstructure Evaluation e 2 Valves. and 1 extra valve for P { Formatted: Centered
r N ~ | Formatted: Centered
G.3.2 |Grain-size Evaluation each additional material group - {
‘[Formatted: Centered
G.3.3 |Eerrite Content 2 Valves -~ _
s { Formatted: Centered
G.3.4 |Cross-sectioning of component Annex A Sample Lot \[Formatted: Centered
G.3.5 |Aluminum Nitride Precipitation 2 Valves. and 1 extra valve for “~“ ‘[Formatted: Centered
G.3.6 |Weld Fusion each additional material group == ‘[Formatted: Centered
G.3.7 |Weld Heat Effected Zone - { Formatted: Centered
o For valves where MTR data was not available for F.2, expand the testing quantity to a minimum of 5 valvesand1 | -~ {Formatted: Font color: Red
extra valve for each additional material grou | _ - ‘{Commented [LC61]: This is a reverse requirement of old Table
... [2]
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Table B.3 Sampling Rate for Destructive Examination (Continued)

Section Evaluation Item Population Sampling Rate | B ‘[Formatted Table
G.4 Miscellaneous Testing . ‘[Formatted: Table Header Row
G.4.1 |Handwheel Torque Test "~ 1 F :
q 4 Handwheels { ormatted: Centered
G.4.2 |Handwheel Impact Test Annex A Sample Lot s ‘[Formatted: Centered
G.4.3 |Stem Strength Test As specified in Annex A “~ {Fc@natted: Centered

e L J U
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Annex C __ -| commented [LC62]: All things in black were “implied”, red
P T highlighted are intentional additions.
(normative)

Required Photographic Records

This section provides the minimum photographic record requirement for an API RP 591 report. Additionally, _ - {Formatted: Font color: Red ]
any damage observed during evaluation shall be photographed, including galling of parts.

C Required Photos

C.1 Pre-Disassembly (Annex D) !
¢ |As-received packaging condition, capturing product protection if so equipped . ____ ] rmiatted: Font color: Red )
hJ
e Valves inside shipping crates/pallets O
e As received valve and actuator assembly condition, after removal from contained 77777777777 — {Formatted: Font color: Red J
o Completed valve before di mbly, front, back, top, all ends. @ ~ { Formatted: Font color: Red )

e Ends, after removal of protections, do not adjust valve obturator position from the shi

¢ [Gland, Gland Flange, stemsealared . N_J) .- {Formatted: Font color: Red ]
¢ Nameplate, with text readable @ : \\\{ Formatted: Font color: Red )
e Markings, such as cast-in marking and stamped markings. @ {Formatted: Font color: Red ]
e AdditonalTags o . \& 7777777777777 - {Formatted: Font color: Red ]
C.2 Post Disassembly (Annex E) \
o A photograph of dissembled valve components [per BOM from acturegp - {commented [LC65]: New, to show that all components should }
be photographed.

¢ Any markings on said components

- X requirements.
e Any extra components not included in BOM

o |Any usage of grease heavier than kerosenel C)Q 7777777777777777777777 - {Commented [LC66]: New, to help capture standard J

o Stud and Nuts (Fasteners). both ends, showind\markings| - {Commented [LC67]: Clarification ]
e Photomicrograph of microstructure, 10Q

e Macrophotograph of cross-section
C.3 NDE Photography (Annex F)

e Photos or Sketch of Radi

C.4 Miscellaneous Testing Photogr:

e Photos of Stem Testing, including result
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Annex D

(normative)

Pre-Disassembly Evaluation

The selected valves shall be evaluated before disassembly. See Table D.1 through Table D.8. The valve an

For sampling rate, see Annex B.

Table D.1 — Pre-Disassembly, Markings and Conditions

operator readable nameplate(s), east-in markings shall-be-made, and as received conditions shall b
photographed, see Annex C for photographic record requirements.

T T

Q\\\
]

Commented [LC68]: Section have added verb to clarify what
needs to be done for each section in lieu of measurement vs visual
table.

o
o [|on o || =3
gISIRIBISIS (B2
. . Co
Inspection Item Requirements) (12112 |le |12 112 |lo < ||-of
[ [} [ (=] Q) Q) =3
s ]2 [ |52 [+ = G
Valve Markings/ldentification N
Markings are as specified in ASME/ASTM and the \V
.1.1 |Markings applicable API valve standard and match X | x| x|x ’5 X | x| x|x
corresponding mill test reports )
Markinds - Weld fabrication markings match applicable API )
D.1.2 f—g—abrication welg |Standard and are marked on the identification X | X & XX | X[ X | X | Xx]|X
———— —— |plate, the extension, body, or bonnet as required M x»
13 |Name plates Identification plate markings are as specified in the Nl x lx sl x| x
215 |Name plales applicable APl or ASME valve standard ~ k e e el el Bl Rl
Restriction of temperature and pressure (e.g. N
Name plate — PT |imposed by special soft seals or special tri
D14 restriction materials) are marked on the valve identififatif XPX X)X XXX )X X)X
plate ‘
Valve Cendit
D.1.5 |End protection Type of end protection usedhig s&'gment XX [ x| x|[x|[x|[x|[x|x]|x
D.1.6 |Closure position |Position of obturator a fdeer XX | x| x|x|x|x]|x|x]|x
D17 |Warning label(s wbel on &wnh instructions to X X
D.1.7 |Warning label(s) remove disk blocl
D-44D.1 Disc support Disk secure X X
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Table D.2 — Pre-Di nbly, Valve Features and Dimensions
o || o ||© 8
sRIEIRIEIRIEIEIE |8
# Inspection Item Requirements o222 |lo|lw |5 ||
2SS (128 |E
e e (x| |lo [Ix|°|= |2
Valve Features
D.2.1 |Stem lubrication Presence of lubrication on the stem nut X | x X | x X
D.2.2 |Stem projection Stem projection (Where applicable) per standard X | x X | X \
D.2.3 |Position stop --F-F-F-F-F-F - FxFxix] %tted: Font color: Red ]
Flange face Dimensional end flange face interruption that falls - Q
D.24 | . P ; . X X
interruption within the gasket seating area: Yes/No &
Flange face Fasteners that fall within the flange seating surface:
D.25 | - X
interruption Yes/No
Hinge plug seal Verify Hinge plug is seal welded as applicable: o
D26 ,I@t ,,,,,,, Yos/NG — - — — — - — - ——— - . _= T I ,5‘42 A ‘[Formatted: Font color: Red ]
A I - Verify Packing is 4 — \\\ ‘[Commented [LC69]: New, per standard requirement ]
D27 Packing adjustable without disassembly of the valve w1 x | x wxlx ! x !l x ‘{Formatted: Font color: Red ]
=== |adjustment components or operator components, as applicable: | = [ = | = e
Yes/No/NA f)
D28 |Paint/coatin Recgrd Paint or coating coverage and color, as _?4& xlx [ x[xlx|x]x
2.0 |Faintcoaling applicable \
Electrical Measure electrical continuity per API standards, as -
D29 continuity applicable: Pass/Fail AN px)x
For API 608 Trunnion Ball Valves, verify exi c?
D.2.10 |Test port test port exi X

S

D

Assembled Valve‘ ime

1<
1<
1<
1<

>
1<
1<
1<
1<

>

Measure face-to-face or end taendMsion and
D.2.11 |Valve assembly |verify against required dimensidi (e.9. ASME
B16.10 K&

D.2.12 |Valve assembl Measure flange dimenSy ASME B16.5), includin lx Px s Px sl x 1 x| x
L. Valve assembly - . X X X X X X X X X X
orientation of boltm
Measure rai f egd flange facing finish
D.2.13 |Valve assembly including number !f grooves perinch, (ASMEB16.5) | x | x [ x [ X | X [ x [ x| x| x| X
214 |Valve assembl Meas xt@rnal ring joint flange facing dimension x| x [x Ix x|l x| x x| x|
D214 Valve assembly _ _i;cois'simeffra (ASME B16:5), as-applicable - - - |- | X | X [ X | X[ X | X x| x| ¥] - immment&d [LC70T: New %
N - . Formatted: Font color: Red
Measure butt-welding end dimensions (ASME
odee SAL A . ADI ONA - T - = TA A AT AT A[ATTATA[A]A - - .
D215 \Valve assembly |56 25 or API 602, as applicable) XX xpx XX X X X1 - { pormatted: Font color: Red )
Measure Socket-weld ends and threaded ends
D.c.16 |Valve assembly ( ) X | X[ X[X]|X]|X X X
D.2.16 |Valve assembl ASME B16.11 X|x|[x|x|x]x X X
D.2.17 |Valve assembl Measure Socket-weld end and threaded end el x| x| x M M
2. Valve assembly " n p X|x|x|x|x]|x X X
dimension wall thickness per ASME B16.34
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Table D.3 — Pre-Di nbly, Performance Testing
w
) ) o |22 ||l |=
# Inspection Item Requirements 8 g_ o (| [[@ |[E
o e [ ™= |2
Verify that Nnothing other than light lubricant, having a
D.3.1 Seat seal viscosity no greater than kerosene, has been used on valve < | x < | x
== |lubricant sealing surface, except for valves using lubricant as their i e e B
primary sealing mechanism
. Stroke valve fully open and closed and record the seating, | | | | .1 _11_ _ -~ - Formatted: Font color: Red
D32 |Running torque? lunseating, and-+unning-torque with-ne pressure differential- 1 X- [ X L - J X EX T X4 { Foy )
N ented [LC71]: New )
Stroked full open and closed with the stem in the horizontal tted: Font color: Red J
D.3.3 Horizontal position with flow orientation in the horizontal directions to %l x
=== |operation confirm operability unless these positions are restricted by | = | = \{Formatted: Font color: Red J
the manufacturer.
Stroked full open and closed with the stem in the horizontal ‘
D.3.4 Horizontal position with flow orientation in both the horizontal and < | x
=== |operation vertical directions to confirm operability unless these == %’
positions are restricted by the manufacturer. o
D35 Shell leak testing ¢|All shell pressure tests specified in AP 598, shall be < | x x‘ < | x
— performed on each valve: Pass/Fail Hso AN E
All seat pressure tests specified in API 598, both optional L’
and required for high- or low-pressure seat testing, shall be
Seat leak testing |performed on each valve. Pass/Fail -
D.3.6 | \\g x| x| x| x|x
Seating torque 2® |For torque seated valves, the seating torque used dug P
seat leak testing at (110%) rated seat pressure, sh
measured and recorded
) If the valve is identified as Double Block aiﬁher API
0. q °© " - M T X X X
D.3.7 |DBB festin 598 definition, perform DBB testing per Al - Pass/Fail X X X
- Nt
. The torque required to open valve axihum rated (100%
D.3.8 |Opening torque * | i M“—(—J””,”,”,ﬁ,”,/ : :
D.3.8 \Opening forque = | jfrerential pressure shall-be m%ur d recorded- X |LXLX { Formatted: Font color: Red ]
: The valve shall be open
3. D! a | - x | x X X
D.3.9 |MaxdP openin differential pressure. XX XXX

c For position seated valves valve, if an

d For valves equipped with adjustable any_adjustment to_packing_gland_nut necessary to meet leakage test shall be] | _ ‘[Formatted: Font color: Red ]
documented.

e There are two variations of DBB testing, see AP 598
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Table D.4 — Pre-Disassembly, Post Pressure Test Inspection

API
o || o ||© g
o © || S |2 o ||© ||&
# Inspection ltem Requirements ARSI S (o |18
o |22 22|l || |& ||=
SR IR |12 |||
I8l |® (152 |5 |= |3
D.4.1 |Operational limit [Valve fully open to the applicable API specified limits | x X | X X | x
D42 P_arame_ter l\_/lgasure center to top (closed and open position for < | x x 18| N | x| x
=~ |dimensions rising stem valves) A T el ! M
D4.3 |Bore clearance Verify that wedqe{body quides do not protrude X " X \
e beyond the seat rings into the port area of the valve y
Remaining &
D.4.4 |packing Measure remaining packing adjustment length X | x X | x X | x| X
adjustment b
4
Table D.5 — Pre-Disassembly Evaluations, Operator Inspection \6
A" &
o o || (=23 o =3
S E SIEI8 |z |
# Inspection Item) 2° Requirements o ||@ 0 12 |lo o |5 o
2 S e |12 | |@ |E
© 32 | |= |5
* I<
D5.1 |Locking devices Type of'the Iockmq devllce and minimum pad lock N x| x| x
shank diameter (if provided) (
Verify hand wheel, gear operator, or lever ope >
D52 |Operator markin clockwise to close when viewed from the ou < | x < | x x| x
D.o.2 |Operator marking W n X | X X | X X|X|X]|X
end of the stem, and that it is marked wit@#d w
and the word “open” to indicate the"mn g direction
. Measure handwheel diameter or leNgr legath, as
D.5.3 |Operator size - x| x x| x X | x| x|x
- applicable.
. Hand wheel or lever congli aterial, and
D.5.4 |Operator material — ; X | x X | X X | x| x|x
method of fabrication icable
Inspect handwhegfarie V& proper design/build
D.5.5 |Handwheel build |and that handwh e from burrs and sharp x| x X
edges ,. "
Methoiga?ohgent of the hand wheel nut (where
D.5.6 [Handwheel nut applicdbl Secriptive X | X X | X [)_(J [&] _ ] —- ‘[Commented [LC73]: Ball removed, not required per standard ]
T "
Handwheel “Hot" Verify Thdem nut design allows for the removal of N \{ Formatted: Font color: Red, Strikethrough ]
D.5.7 |——— - |the handwheel while keeping the stem (and disk) ina| x | x X | X X {Formatted: Strikethrough ]
removal " Pr—
— fixed position: True/False
Verify lever, handwheels, and other operatin
Operator “Hot” mechanism can be removed and replaced without
D.5.8 . - - X | x| x
removal affecting the integrity of the stem seals, body seals,
or stem retention means: True/False
Verify lever or manual gear operators cannot be
D.5.9 |Poke-yoke design |assembled to the valve other than the correct X | x| x
configuration to indicate open and closed positions
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Table D.5 — Pre-Disassembly Evaluations, Operator Inspection (Continued)
(5. {=2] g
3 2 |38 2 2 (38 22 (|3
. . S|@ BRI IN S| ||w ||
#  |(Inspection item2®| _Requirements _ ________ o[22 o 12 12 lle w5 e
2 (BR8] E] -
° e IR [l® |l || [® |'= (2 N \\[ Formatted: Superscript ]
{ Formatted Table ]
When the stem nut is retained in the yoke by means
Stem nut of a threaded bushing, the bushing shall be secured in
D.5.10 - - - o X | X X
retainment method |place using either a lock weld or a positive
mechanical lock
Stem nut “Hot" Venfy the yoke and stem nut_assemblv deg_an
D511 (T - ——— permits stem nut removal while the valve is under X | x X
removal
- pressure and backseated Q
Actuator removal [Verify actuator mounting capability without removing
D.5.12 p — - X
capability Principal Shell Components: Yes/No
Verify direct-mounted gear operators, actuators, and
Operator pressure extension-mounted actuators are designed or C
o] pi - - -
D.5.13 - provided with a means of preventing pressure \ 9 X || x
venting - - L
buildup from stem seal, stem packing, or bonnet seal A
leakage \
a Certain inspection items here may require partial disassembly of the valve drive train.
b All welds which are removed or broken shall be documented and included in the list of component: by tack welding. If [full
disassembly is necessary, perform the required inspection after disassembly.
.
Table D.6 — Pre-Disassembly, NDE in Assembled @_ ::;on
-’\\
# Inspection Item Method Acceptance Criteria | «-- {Formatted Table ]
\ v
Pressure-containing Radiographed in accordancegmith . ’ " o
D61 [-ode ASME B31.3 'SME B31.3 normal fluid service conditions. | + {Formatted: Centered ]
4
Magnetic Particle or Dv\Penetrant
D.6.2 |External seal welds Tested in accord i ASME |ASME B16.34 Appendix Il and Appendix lll | +{- - {Formatted: Centered ]
B16.34 Appe nd Appendix IlI
Table D.7 — Pre-Di Rbly JAPI 602 Welded Bonnet Joint Evaluation
P
# Item ~ V Method and Requirement | «-- {Formatted Table ]

D.7.1 |Welded joint cross-section C%section of the valve to expose the welded joint for evaluation

Weld joint design strength weld. Identify any mechanical body/bonnet connection (thread)

Visual Examination: Verify joint design type. Threaded and seal-welded vs full- ‘




I'his document Is not an APl Standara; It Is unaer consideration within an APl technical committee but has not recelved all approvals
required to become an API Standard. It shall not be reproduced or circulated or quoted, in whole or in part, outside of APl committee
activities except with the approval of the Chairman of the committee having jurisdiction and staff of the API Standards Dept.
Copyright API. All rights reserved.

\T_able D.8 — Pre-Di nbly, Design Specific Evaluations= _ — 7| Commented [LC75]: Table added to allow incorporation and
pointers to standard specific evaluations in design standards.
# Inspection Item Requirements
API 594 Additional Evaluations
a |No additional evaluations -

API 599 Additional Evaluations

b |See API 599 Annex C

API 600 Additional Evaluations

[¢]

API 602 Additional Evaluations

|No additional evaluations | £ \*

- - P
d |No additional evaluations | | ( )

API 603 Additional Evaluations

7>

e |No additional evaluations | - . f"U

API 608 Additional Evaluations \“
f |No additional evaluations | 1) V

API 609 Additional Evaluations A@
a |No additional evaluations | -

API 623 Additional Evaluations ‘\
h |No additional evaluations | ;10‘ === {Formatted: Centered

. . . g I .

on the valve’s name plate.
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Annex E

(normative)

Post-Disassembly Evaluation

The disassembled valve components shall be evaluated. See Table E, 1 through Table BE 5 The valve an -

component least-in markings_and welds which are removed or broken shall be photographed, and the

conditions documented;-.sSee Annex C for additional photographic record requirements. Any additional weldp
shall be documented.

For sampling rate, see Annex B. The API 602 valve which is sectioned per Table D.7 shall not be subject t
evaluation per Annex E if the relevant component or item were damaged or destroyed in the sectioning procesp

Table E.1 — Disassembly General Observations

AP|
2 (IR (12 ||z ||
# Inspection ltem Requirements Se B (I8 |
o[22 (o |2
@ = )
D ([o || |2 (2
o (T2 |l® |1
f
- Photograph of the condition/location of all gaskets
E.1.1 |Gasket condition FEaTHiEas Iv.fPhetotoshowdeska;vW::jX: x| 7? ]
I N . .
E12 |Bonnet quide IfBonnetGwde is presgnt verify bonnet guide is in X ﬁx X
=12 |\Bonnetguide alignment with Body Guide
l'\’
Tack welded A list of components secured by tack welding shall 4 \
E.1.3 P - XX | X[ X[X]|X|X|X]X
Components be maintained throughout the evaluation ‘n
N
Valve seating All seating/sealing surfaces shall be inspecte: ch
E14 - XX X[ X|X][X|x|[x]x]|X
/sealing surfaces |damage n
iy
Note N
Features or inspection points in table E.1 are items which requires i edi careful attention to during the moments of disassembl
to properly observe or evaluate.

Iy

S~

AN

N
AR {Formatted: Font color:
NN

N

\[ Formatted: Font color:

d__- ‘[Formatted: Font color:

Red

Red

Red

\\{ Formatted: Font color: Red
Commented [LC76]: Removed, we want all marking, not just
st-in ones

\
N

U U

B ‘[Formatted: Font color: Red

[

Commented [LC77]: New, added because gasket is critical to
shell integrity.

{

Formatted: Font color: Red

|
}
)
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Table E.2 — Post-Disassembly, Principal Shell Components

APl
o || o || I
2 (0 [[©(2]le (12|22 | || ||&a
# Inspection Item Requirements Sl (IB{R(I°IN IS |[w |8
o221 !1212|le |lw |5 ||e
s (o |17 |12 |le |l ||| |IE|[E
o8 |[& | |Ie [I%|® ==
= | o o o o — — — — — — — — ba |l bbbt 1 _ 1 - — ommente i This have been shifted into API 599 annex
E24 |Portpattern %wwww 4 c ted [LC78]: This have been shifted
***************** | il il el S S e S S R LY
E221 |Wall thickness Measure Body, bonnet, cover, and end-piece wall U x U x s Psbx sl x| x x\ N ‘[jo\natted: Font color: Red, Strikethrough ]
D thickness il Bl Bl N N = m;ued: Font color: Red, Strikethrough ]
N—
Measure bonnet/cover weld deposit thickness for . [\Formatted: Font color: Red, Strikethrough ]
E.2.32 |Welded joint full-strength weld design on the sectioned x[x|x < {Formatted: Strikethrough ]
component per D.9 -
E2.43 |Bore ID lIVIelasurtle Port opening (flow-way, bore, or seat ring x| x | x x| x]x } x
== = inside diameters) )
f
E2. Flange facin Verify facing finish of bonnet-joint flanges and end <1 x| x| x 5\ | x| x
E.£o% \Tande lacing cap flanges. &\

\x‘

Bonnet, caps, end
E2.65 Bonnet, caps, end

cans Measure Bonnet joint and end cap dimensions

x
1<
1<
1<

1<
1<
1<

Inspect End flanges to see if they are integral or J
E2.76 |Welded end flange welded. If welded, is it by full penetration butt- & s Ul x| x| x
E.2.#6 |VVelded end flange : : ry e XXX | X|X]|X|X
welding? Are centering backing rings (used to !q s
facilitate welding) removed? \
E2.87 Body/bonnet Verify Body bonnet flange shape meets applicable M < | x < | x
=52 |flange API standard: Yes/No Ab— =2 =1
E2.98 Flange nut bearing |Verify Flange nut-bearing surfaces meets i %e )l x| x el x]x]x]x M
=== |surfaces API standard
y __ 2
Stuffing box and  |Measure Stuffing box dimensions suface finish
E.2.409 " " ; X | x X | x XX x| X
packing gland and gland follower d|men3|0n§‘
. Measure the clearance befweef\the stuffing box
Stuffing box and
E.2.140 " X | X X | x XX x| X
packing gland
E.2.121 |Bonnet yoke X | x X | X X
E.2.132 |Backseat Meas a inside diameter and finish X | x X | X X
E.2.143 |Backseat Verift cks@at is conical X | x X | x X
Tapped and Document the number, location, and size of any
E2. %% threaded holes tapped openings in Principal Shell Components XX PXPX X)X X)X X)X
Tapped and Measure thread engagement in tapped and threaded
E.2.165 |threaded body body holes and verify thread profile meets design X X
holes code requirements
E 2176 Tapped hole for  |Verify Tapped blind hole for attachment of eyebolt or N

lifting valve equivalent lifting device and thread type-exist.
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Table E.3 — Post-Disassembly, Other Components

API
o || o ||@ g
R o (R [ |28 ]le |2 e ||e ||la
# In_sim Requirements SR (IRIPINIBIR ]S
Item o |[Q o |0 c
o 125 |0« |5 ||@ ||lwe || |2
S 1o (o (|2 (e @ & ([ |E |2
& I8 |l (& (8]l |& =3 |l
Eittings “1 - ‘[Formatted Table
E.3.1 |Lubrication 4o ity lubricant fitting, size, and type x | x x| x X x |[x
=== [fittings \
E32 |Lubrication | ImSPectsrease fittings for presence of lubricationas _ |, |- L | | | |- Normiatted: Strikethrough
e applicable
Fasteners “>* ‘[ Formatted Table
Pressure . . . L
E.3.3 |containing LOC?Uon uantity, and size of pressure containing| | = e e e e e |- |- — | Commented [LC79]: Modified from bonnet or cover bolt to
fasteners bolting. [ R R R I S - pressure retaining boltt
1asieners s
E34 Sﬁfﬁ Verify thread profile meets design standard requirement w1 x x| x XQ M M
£.2.4 |containing (e.g. ASME B1.1 and B18.2.2) it el Bl \ = =
fasteners
E35 |Fasteners Markings on the bolting for the body, bonnet, and cover x| x o x I x D x x
I — joints are as specified in applicable ASTM specifications | = | = | i i e Nl |
Stem AR s “1 - { Formatted Table
Measure stem diameter at the extremities and midpoint \\
E.3.6 |Stem of the packing contact area, stem surface finish over the( X X | x x| x| x||x
packing contact area ‘\ 1
E.3.7 |Stem Measure straightness. stem run-out, and cylindrici X | x x| x x| x| x[[x
E.3.8 |Stem thread |Measure thread pitch, major diameter mi“r Q fanR kr X | X X | X X
. . .
E39 |Stem thread Venfy Ste_m th_read type and resulting h dwhgel x | x x| x M
=== |=—/——— |rotating direction meets standard rgguir
E3.10 Stem/Stem Verify Stem and Stem Nut en ma&nt is at least 1.5 X M
== |Nut times the stem diameter A = =
E.3.11 |Stem Verify T head is integra X X X
E3.12 |Stem Verify stem backseat atmasurface is conical or x | x x| x M

spherical .

6\.}
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API
o || o ||o 2
o[RS ||e |2 |18 |2 |12 |jo ||e ||«
Inspection Item Requirements Sle BRSPS ||w |8
o212 le(12]2le ||lw |5 ||e
sl llg |12l |[g |12 |2 |[E |E
3 ||F || [® ([§ ]2 |1® |'= |2
Stem Seal Elements - - ‘[Formatted Table ]
13 %ﬁnd Record gland/gland Flange design type and if it's M i x bx s Exl x| x
. L single or multi piece construction, as applicable. it R el e il =
flange
4
E.3.14 |Packing gland \Verify g_land design meets standard requirements| L P Exe b e b x P xd <)< - \latted: Font color: Red ]
Tacking gland as applicable - 6 9 N
tted: Font color: Red ]
Packing Record and verify gland retaining fasteners style \h’ormatted- Font color: Red ]
3.15 gland/gland and design meets standard requirements: hinged wlx Px lx I x lx !l x ] x| x - .
- flange retaining |eyebolts, headed bolts, stud bolts, or studs, as it Al Bl Ell el Bl B
fastener applicable
Record and verify packing type and arrangement c )
. nominal width, and number of rings meets standard
E.3.16 |Packing requirements i X | x x| x \ _.} X
could-be-added after the shell-hydro-test
AN
Obturator A “ {Formatted Table ]
.17 |Obturator Identify obturator type X | x| x | -4 X | x| x| x
18 |Disc quide Identify and verify obturator guiding method meets | \J
. ziscauide standard requirement (e.q. hardfacing, type) = §‘\\
E.3.19 |Disc quide Length of the disk quides on the disk Zfo\\
N -
E3.20 |Seat wear travel Mg;sure and verify seat wear travel meets Q‘
=== == |minimum
\ .
Seat n {Formatted Table ]
Identify method of seat attachment tdfithe b
(Where applicable) Note: Welded in ay be
E3.21 |Seat threaded and welded, this is confimed Iater though| % [ ¥ | 2 | 2 | X | ¥ | %X X
valve cross-section L
4
Table E4-P ssembly, Special Features
O\/ T
D[] |D]|D]| |0
(=] N | |©O || o |10 | |19 o o | |©
O|[W]|[B]|N[INd|[IN]|wW][ce]|o]|o
Inspection Iltem Requirements DR[O D]|D[[Q|[@]|@||@|[T
el |2IE|BIEIE|E|E
[v] g % D g % (o] %
Blow-out proof Inspect and verify blow-out proof design is
-out p - .
E.4A1 desian functional and meets standard requirements as X X X
deslan applicable
. ; . |If applicable, test and verify electric continuit — — 7| Formatted: Font color: Red
4. - ” n 77777777777’7’7’7’_7 _7 _77/ . N
E4.2 \Anti-static design performance meets standard requirement. R { ]
ittt it il il il ity Mt Mt Mt Bty I {Commented [LC81]: Modified to testing for actual resistance }
E.4.3 |Cavity venting If equmped verify presence of cavity venting M M x| x X when applicable.
mechanism. (e.qg. drilled vent hole, vent valve, etc)
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mbly, Design Specific Evaluations 2

= ‘[Formatted: Superscript

# Inspection ltem Requirements | = = {Formatted Table
API 594 Additional Evaluations [ {Formatted: Table Header Row
a  |Disk contact point Verify disk only contacts the body at a single point (Potential for valve to stuck

open)

b |Disk nut attachment

Verify that any disk nut on valve is positively locked in place (single tack weld,

lock washer, or lock nut not acceptable means in APl 594)

c |Disk rotation design Verify disk assembly design limits disk rotation to less than 360°
d |Disk-hinge arm Verify gap exists between disc and hinge arm ; \*

API 599 Additional Evaluations P sz:a“ed: Table Header Row
e |See API 599 Annex C

API 600 Additional Evaluations == {Formatted: Table Header Row
f |No additional evaluations [~ B { Formatted Table

e B ‘[ Formatted: Centered

a |No additional evaluations

| ; )
API 602 Additional Evaluations

S \[ Formatted: Table Header Row
[ N

N \f Formatted Table

API 603 Additional Evaluations A@ <\ . \{Formatted: Centered
h !No additional evaluations | - @ N | \\\‘[ Formatted: Table Header Row
N
API 608 Additional Evaluations ‘\ SN { Formatted Table

i |No additional evaluations

AN
RN { Formatted: Centered
AN

\\ \\{ Formatted: Table Header Row
\
N\ \\{ Formatted Table

i |No additional evaluations

API 609 Additional Evaluations‘{\\‘
| M
o~

AR
AR {Formatted: Centered
AW

v
API 623 Additional )

>y

[[V]

Stem-disc design

erify stem to disc contacgurfgte is curved to allow contact through all disc

Vi
misalignment,

[\ \\‘\{ Formatted: Table Header Row
W

W {Formatted Table

WA

—~ \\\\{ Formatted: Centered

b [Stem-disc design

Identify stem-gﬁ" M , record if it's 1-piece type or 2-piece type

\
\ \\{ Formatted: Table Header Row
\

Stem-disc connection

Identify and &é stem-disc retention method

N { Formatted Table

o U A JC 0 )

d |Disc guide

Verify tifle obt .a%r is body guided throughout its full range of travel

a The evaluation requirements are only a
on the valve’s name plate.

licable to Mvant standard to which the valve is designed to, as applicable and indicate:

match standard requirement

{ Commented [LC82]: Changed from measure radius to this to

f— — _
I { Formatted: Table Note Item last

J

9
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Annex F

(normative)

Nondestructive Examinations

This section lists the Nondestructive Examinations (NDE) that shall be performed on the valve that are

applicable. See Table F.1 through Table F.3. See Annex C for additional photographic record requirements, - ‘[Formatted: Font: Bold

For sampling rate, see Annex B. The API 602 valve which is sectioned per Table D.7 shall not be subjectto _ - ‘[Formatted: Font color: Red

evaluation per Annex F if the relevant component or item were damaged or destroyed in the sectioning process

Table F.1 — NDE, Positive Material Identification 2° \*

# Inspection Item 2® Note

Principal shell components

F.1.2 |Seatring @
-~
F.1.3 [Seal weld Only if able without destruction of valve \%

F.1.4 |Stem \)

Yoke nut, bonnet
F.1.5 backseat/backseat bushing Gate and Globe Valves Onl @

loJ
F.1.6 |Disk/plug/ball ’?é()
$
F.1.7 |Body-bonnet metallic gasket \
N

n
i
i

F.1.8 (Bolt Includes all bolting, pressure conta@i‘non-pressure containing.
y N
; hJ -
F.1.9 [Nuts Includes all nut, pressure cont@d non-pressure containing.

- ‘[ Commented [LC83]: Added to clarify

of known materials.

# Inspection ltem ,‘« Note
Fod Principal shell components B@&Ed Tbsile Strength, Yield Strength, Elongation, Reduction of area and
—E— CheTI composition from manufacture's MTR
al If MTR is not available, record unavailgfilit report|  _ _ _ _ _ _ _ _ _ _ _ _ o ____________ “. I - | Commented [LC84]: Used to be a note in table 1, we just
’ N formalized it.

NN
\\{ Formatted: Table Note Item last

{ Formatted Table
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Table F.3 — NDE, Hardness Testing ?

# Inspection Item @ Note
F.3.1 [Principal Shell Components
F.3.2 [SeatRing Does not include integral ring
F.3.3 (Stem

Yoke Nut, Bonnet

3. . y
F.3.4 Backseat/Backseat Bushin Gate and Globe Valves Onl
F.3.5 |[Disk/Plug/Ball

4
F.3.6 |Body-Bonnet Metallic Gasket |Applicable if testing can be performed without destruction of the valve. | ] _ atted: Font color: Auto
F3.7 |Bolt and Nuts Tensile strength shall be estimated using the measured hardness readings
e and the correlations (hardness to tensile strength) in ASTM A370. B
F.3.8 |Casting weld repairs
F3.9 Other pressure-containing
—== |welds
— -
la Hardness testing shall be conducted per ASTM E10 and/or ASTME18 ~  _  _ ~_ _—_ _  _ _ _ _ _ ___ x, ) BN I SR ‘[Formatted: Font color: Red
v : ‘[ Formatted: Table Note Item last
Table F.34 — NDE, Material Quality Evaluation
2
# Inspection Item Method

.
F41 Principal Shell

4. Components @ Visual Examination
Lomponents *

A

Principal Shell RT per ASME B16.34, Appendix [Su aximum allowable defect given in
F.4.2 .

Components, Casting @ -1, Al

o - o .

Fressure-retaining welds - i
F43 Zressure retaining welds RT per ASME B31.3 (. ‘ cde tance qltena for ASME B31.3 normal flui
—= & e | SBfvice conditions.

MT or PT in accordanc with
ASME B16.34 A dixyll and

L C E t a
omponents .100% of acce

. - - ‘[Formatted: Font color: Red

F.4.4 |Prncipal Shell Appendix |1l ASME B16.34 Appendix Il and Appendix Ill
s@nternal and

external SM

acc@rdance with
ppendix Il and ASME B16.34 Appendix Il and Appendix IlI

F.4.5 |(Buttweld Ends

in accordance with
B16.34 Appendix Il and ASME B16.34 Appendix Il and Appendix IlI
Appendix IlI

MT or PT in accordance with
F.4.7 |Internal Seal Welds ASME B16.34 Appendix Il and ASME B16.34 Appendix Il and Appendix IlI
Appendix |lI

2 Paint, coatings, and sealants shall be removed from the components being evaluated.
b For welds which cannot be evaluated by RTed, perform MT or PT according with ASME 16.34 Appendix |l and Appendix Il

Welds in Fabricated
— [Wedges ?
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Annex G

(normative)

Destructive Examination

This section lists the Destructive Examinations (DE) that shall be performed on the valve and valve
components that are applicable. See Table G.1 through Table G.5.Testing and examination results shall be
compared to the appropriate ASTM standard, API product standard, and lmanufacturer‘s supplied MTR (See  _ - {Formatted: Font color: Red ]
Table F.2) and report_any differences in_the test report. See Annex C for additional photographic record ,A{

= Commented [LC85]: Intentionally added to compare actual
requirements.

result against manufacturer’s MTR

For sampling rate, see Annex B. The API 602 valve which is sectioned per Table D.7 shall not be subiectto -\ Pemgatted: Font color: Red )
evaluation per Annex G if the relevant component or item were damaged or destroyed in the sectioning process N J
Table G.1 — Destructive Examination, Chemical Composition 2 O
# Inspection Iltem ? Gate Globe | Check Ball |Butterfly @_
G.1.1 |Principal Shell Components e X e X \0
G.1.2 |Obturator X X X X v X
G.1.3 |SeatRing® | x x x x Qb x
G.1.4 |Yoke Nuts/Stem Nut Retainer X X f)
G.1.5 |Stem/Shaft X X p\ e X X
G.1.6 ___5____£__@'__2(.___ __.>£_____>S___,\:—‘[Commented[LC86]:Added,new. ]
G.1.7 |Lubrication fittings and plugs X g‘n\ x‘ X X X h ‘[ Formatted: Font color: Red ]
G.1.8 |[Disc spring Q v X
G.1.9 |[Pin-retainer Plug ," i X
G.1.10 |Backseat Bushing \/ X
G.1.11 |[Pressure-ContainingBol/Nuts ,‘\g,x lx ox box fox pox p - - Formatted: Font color: Red )
G.1.12 |Casting weld repair O x X x X X X N ‘[ Formatted: Font color: Red ]
G.1.13 |Other pressure containing welds N\ X X X X X X
2 Chemical anlal sis'shall be performed withgWet-c lal er ASTM A751 or Optical Emission Spectrometry technique and allf <« — — ‘[Formatted Table ]
elements, including trace elements shsted in_the report. X-ray Fluorescent Spectrometer (XRF) or Laser Induced

wed for the purpose of chemical analysis

°If seating surfaces are welded, chemi nalysis shall be made on both metals (weld metal and base metal). If the seating surfaces
are applied in the form of thin plate: ded to the disk, chemical analysis shall be made on the disk, the thin plates, the
attachment weld, and all coatings and surface treatments.
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Table G.2 — Destructive Examination, Mechanical Examination « - - ‘[Formatted: Table Title, Space After: 12 pt
# Inspection Iltem Method Acceptance Applicability |« - - {Formatted: Table Header Row
Principal Shell Components o ‘[Formatted Table
" { Formatted: Table Header R
G.21 Ultimate Tensile Strength { ormatted: Table Meader Row
G.2.2 Yield Strength
ASTM A370 All Materials |+ - - {Formatted: Centered
G.2.3  |Elongation
G.2.4  |Reduction of Area
Relevant Material A\
Charpy Impact Testing 2 ASTM A370° Standards - - maued: Centered
1 set of samples from flange area <> ?
Carbon Steel
G25 |ofBody: ad s o
1 set of samples from thickest non- Low Alloy Ste
flange area
ofBonnet/Cap. 1 set of samples from flange area ~ @
2 Sub-sized test specimens may be used when full size specimens are not attainable, the largest possible sample size sed. |+ - - «[ Formatted Table
° Testing shall be done at lowest valve temperature rating, other temperatures shall be agreed to by the purchaser

)
S
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Table G.3 — Destructive Examination, Metallurgical Examination

’

N

{

Commented [LC88]: This entire table clarified 5.4.12 and the
what to look for on the cross sectioning.

. \[ Formatted:

) U

L U )

# ‘ Inspection Iltem ‘ Method ‘ Apbplicability ‘ Reporting Table Title, Space After: 12 pt
_ . . SO ‘[ Formatted: Table Header Row
Microetch Evaluation of Principal Shell Components \{ 4 Tabl
Formatted Table
Sample prep per ASTME3 (] __ ..
F : F lor: Re
Etch por ASTM E407 { ‘ormatted: Font color: Red
: ; Take photomicrograph @ 100. N
G.31 |Microstructure Evaluation |- & ni?icationl graph @ 100x All Materials = ‘[Formatted: Centered
Evaluation / analysis based on the type of
material
Sample prep per ASTM E3 Sthm't ' A
L . ) photomicrograp!
G.3.2 |Grain-size Evaluation _ _ |Etch per ASTM E407 P |All Materials _ 204 atuationin] - . r%tted: Font color: Red
Evaluate to E112 @ 100x magnification report ormatted: Centered
Sample prep per ASTME3 | . Qr ‘[Formatted: Font color: Red
Etch per ASTM E407
: Take photomicrograph @ 500x Duplex Stainless
G.3.3 |Ferrite Content e ni?’ication graph @ Steel ““ {Formaued: Centered
\[Evaluation / Analysis basedonthetype | . _—____ | __ N\ @ I ‘[Formatted: Font color: Red
of material per ASTM E562 \
Macroetch Evaluation of Principal Shell Components - — {Formatted: Table Header Row
ﬂgbmit photo of
@ cross section
c tioni . Cut valve across the body and bonnet \ and assessment
G34 | olish and etch per ASTME340 Al ME " |inreport. | _« . { Formatted: Font color: Red
Evaluate samples for welds Report if any h { Formatted: Centered
welds were .
N present
Macro-etch per ASTM E340 Q‘\
Evaluation per ASTM A703 Ferritic and Submit
Aluminum Nitride Evaluate visually Moot cepaa: : == ‘[Formatted- Font color: Red
G.3.5 Preciitation ® | - f* — iMartensitic — — — — assessmentin— |-« : :
pi - N
Assess the sample to deterfnine the level |giainless Steel report ‘[Formatted: Centered
of Intergranular Netwogk str er
ASTM A703
oy Submt ohot
Macro-etch pe E340 Submit photo
G.36 |WeldFusion® __ ___| TChpgEep == |All Materials _ _ _ |and findingin _ |_<+._ - ‘[Formatted: Font color: Red
Evaluation report RN
{Formatted: Centered
MacrﬂcMSTM E340 Submit photo
G.3.7 eld Heat Effected Zone © - — All Materials ~~ |and findingin | «+._ - ‘[Formatted: Font color: Red
Evalgationfisua =50 S
****** RN ‘[ Formatted: Centered
Com qnent shall be sectioned along | th. Any welded components (e.g. Seat Ring) shall be sectioned along with the main] > \\ {Formatted: Font color: Red
Principal Shell Components. SN
S { Formatted: Font color: Red

Alumin

being added to the melt and/or pour too quickly thereafter. Aluminum nitride embrittlement can lead to casting failure.

A

licable to any welds in the Principal Shell Components that are cross sectioned.

ji N \[ Formatted:

Not Superscript/ Subscript

N
\ ‘[Formatted:
N

Font color: Red, Not Superscript/ Subscript

{ Formatted:

Font color: Red

o ) UL
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Table G.4 — Destructive Examination, Miscellaneous Testing

\

“ ‘[Formatted: Table Title, Space After: 12 pt

# Inspection Item Method Applicability Reporting G {Formatted: Table Header Row
Securinge the center of the handwheel in an ‘[ Formatted Table
G4 Handwheel Torque |appropriate fixture;. aApply three times the torque All Materials @ Any damage .
=== |Test recommended by the manufacturer for closureto |[=————--— |shall be reported ‘[Formatted: Centered
the outer rim at single point of contact.
Using normal force, the hammer (3 Ib [1.5 kg] for
valves NPS 4 [DN100] and smaller, 10 Ib [5 kq] for
Handwheel Impact |valves NPS 6 [DN150] and larger) should strike the _.a |Anydamage o
G42 I7eqt outer rim between the spokes at an angle All Materials © o) i e reported | | ‘[Formatted: Centered
perpendicular to the plane of the hand-wheel and
any damage reported. \
Stem Strength Test . Any damage
G43 |, Evaluatedper Annexid ~_________|AllMaterials _ [op o "0 reported ™ N\ ‘ﬁormatted: Font color: Red
‘[ Formatted: Centered

T ‘[ Formatted: Not Superscript/ Subscript

| = ‘[ Formatted: Not Superscript/ Subscript

(D D Y

Table G.5 — Destructive Examination, Design Specific Evaluations 2

# Inspection Item

Requirements @ | = =~ = 7| Formatted Table
o {

API 594 Additional Evaluations . \’SS}

a |No additional evaluations | - “ {Formatted: Centered

API 599 Additional Evaluations
b |See API 599 Annex C .f'(\‘

A J
API 600 Additional Evaluatjom \

c |No additional evaluations | (' ‘\J =

API 602 Additiorfgl Eviefions
/N -
API 603 &glonal Evaluations

e |No additional evaluations | » -

d |No additional evaluations |

FPI dditional Evaluations

f |No additional evaluations A4 -
Pl 609 Additional Evaluations

API 623 Additional Evaluations

a |No additional evaluations

h |No additional evaluations | -

a The evaluation requirements are only applicable to the relevant standard to which the valve is designed to. as applicable and
indicated on the valve’s name plate.
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Annex BH |
(normative)

Strength Tests for Stem/Shaft-to- Obturator closure Element |
Connections

BH.1 For steel gate valves, direct tensile loads shall be applied to wedge—stem stem nut assemblies tb
determine the location of the first point of failure and the magnitude of the loads at failure. The first point of

failure (actual breakage of stem or disk) shall occur at a location that is outside the valve pressure boundary.

Testing shall continue to determine the failure load of the stem-to-wedge connection and the results shall be \
reported. Q

BH.2 For metal plug/ball valves and Category B butterfly valves, direct torsional loads shall be applied
stem-to-closure—elementobturator assemblies to determine the location of the first point of failurge(firgt
permanent deformation of a drive train component) and the magnitude of the loads at failure as define@he
applicable API standards.

BH.3 If any of the tested assemblies fail to meet the requirements of the first two paragraphs, all of th
valves in the sample lot shall have the strength tests for stem/shaft-to-clesure-elementobturator connection
performed and the results reported.

BH.4 A dimensional analysis of the stem-to-closure-elementobturator connecti z’of the valve sizes fdr
which approval is sought shall demonstrate that all of the connections are sinfi portioned to the tested
stems and clesure-elementobturators. If different product forms or different mechanical properties art
involved with untested valve sizes, additional stem-to-%&m@@ tests shall be made t

demonstrate the soundness of the other designs and/or materials.
fl

BH.5 Strength testing is potentially hazardous and it is essenti he safety of personnel be given primb
consideration. The testing equipment shall be designed t ;@e required tensile or torsional loads as
applicable to all components. The test lab shall ensure tha@s fixture does not misalign or introduce side
loading that can influence the results of the strength tegt. Testing equipment shall not restrict or interfere with
the movement of the wedge ears. Testing methodﬁ:nvolve welding to the elosure-elementobturator sha]l
have nondestructive hardness testing performeg=g

characteristics of the obturato
elementobturator below the center line is
testing, as in Figure BH.1, may be conducte

‘00

and after welding to ensure the stem connection
ave not been altered. Machining or drilling of the
dyto provide a satisfactory surface for clamping. Torsiongl
e original, as assembled valve.

47



I'his document Is not an APl Standara; It Is unaer consideration within an APl technical committee but has not recelved all approvals
required to become an API Standard. It shall not be reproduced or circulated or quoted, in whole or in part, outside of APl committee
activities except with the approval of the Chairman of the committee having jurisdiction and staff of the API Standards Dept.
Copyright API. All rights reserved.

48 API RECOMMENDED PRACTICE 591

[~+——Stem nut

Stem

Anchor
block — ™| P.
*

Anchor
block

NOTE Diagrams shown are only examples of allowed fixtures for strength testing.

Figure BH.1—Torsional Testing
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Annex Cl

(informative)

- { Commented [LC90]: Should be normative technically

Suggested Minimum-Maximum Acceptable Casting Radiographic |
Results for Wall Thickness <50 mm (2 in.)

Table €l.1—Acceptable Casting Radiographic Results

Accept

able Comparative Discontinuity

A\
Plate ASTM E446 J | —mtted: Font color: Red
A 2K 4

Type
Gas A A3 ( )
Sand B B4 N
4
Shrink, Type 1 C CA3
| v&
Shrink, Type 2 o] CB4\ o
Shrink, Type 3 C ﬁ
4
Shrink, Type 4 C S Zﬁ
Hot Tears and Cracks Dand E ‘\\' None
Inserts (Chills, Chaplets) F \ None
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@nnex J
(informativey

Manufacturer Facility Qualification

J.1 Qualification Process

Manufacturer_facility qualifications_typically_involve_multiple steps of consideration by a purchaser. A usud

component of a manufacture facility qualification process includes a physical review of a manufacturer’s product,

_ ~ -| Commented [LC91]: This annex captures the intent of old
- section 4 and section 6

such as conducting an APl RP 591 evaluation. Further to the physical product_review, evaluations are ofte

conducted on the manufacturer’'s QMS, facility, design and sourcing via on-site/off-site audit and document revie

to create objective evidence for the purchaser on the facility’s capability to consistently produce said products.

documentation_which should be evaluated for both the initial and maintenance re-evaluation activities o
manufacturing facility.

This Annex provides guidance to the purchaser and manufacturers—ef a non-exhaustive_list of items §<

J.2 Qualification Scope 6®
Qualification of valves are commonly grouped by valve type, size, pressure class, and material gughnd tied t

manufacturing facilities.

R
»

)

Manufacturing facilities are location specific and do not cover other facilities in different || @ whether owne
by the same manufacturer or a third party. \'

J.3__Manufacturer Quality Management System Evaluation

The manufacturer shall establish and maintain a quality managemen that shall be responsible fd

establishing and maintaining a quality management system. The qu agement system shall follow th

principles of ISO 9001 or API Spec Q1.

J.3.1_General Record and QMS Documentation Rev@)

Review of procedures and documentation provides an.insight into the systems the manufacturer has set up an

)

allows the purchaser to,make an objective qualificati anufacturer. The manufacturer shall upon reques

s = {Formatted: Font color: Red

of the manufacturing facilit lationship between the facility and the trademark owner;
b) QMS Certificate (ISO 9001 or
c) list of testing equipment;

Q1), showing scope of QMS;

d) tabulation of production scope of the manufacturing facility;

QMS Documentations

d uality manual;

e) person/entity responsible for implementing the manufacturing facility’s QMS/quality control program; |

N ‘[Formatted: Font color: Red

_ - {Formatted: Font color: Red

“ ‘[Formatted: Space After: 0 pt

- {Formatted: Font color: Red

f) organizational structure and functional responsibilities with levels of authority;

N \[Formatted: Font color: Red
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g) tabulated list of following procedures and their latest revision number;

1) supplier control procedures;

2) heat treatment procedure;

3) general welding procedures;

4) weld repair procedures;

5) post weld heat treatment procedures;

6) nondestructive examination procedures;

7) pressure testing procedures;

8) traceability procedure; \*
9) Q

nonconformance product procedure;

10) preservation procedures; O

11) final product examination and testing procedures;

h) list of applicable weld procedure specifications and procedure qualification records; @ - - - ‘[Formatted: Space After: 0 pt
i) Inspection Test Plan (ITP) or Quality Plan (QP) for production; 6

j) ITP or QP for purchasing of principal shell components. . {Formatted: Space After: 0 pt

J.3.2 \Su_pplier Management Review

duction of valves to
available for review b

Supplier management is essential for any manufacturing facility for the congi
standards. The following documents shall upon request, be submitted or be
purchaser:

a) approved critical supplier list;

b) list of foundries and forgemasters for principal shell componga{S\gnd itstheir locations;

gcilities and records for inspection or audit
or parties authorized by the manufacturer;

- {Formatted: Font color: Red

a) most recent supplier evaluation record; ‘[ Formatted: Font color: Red

b) objective evidence confirming critical uality management system follows the principles of ISO

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, __ _ — | Commented [LC92]: Supplier based information was pulled out
and grouped into this section

Q ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ - {Commented [LC93]: This section reflects the old section 6

“Post Qualification”

.

J.4.1. A change in any of the following ii#ms may require re-evaluation of a qualified manufacturer’s facility and
may make an aged API RP 591 test report non-representative of current production:

a) controlling ownership of the manufacturing facility;

b) location of the manufacturing facility;

c) design change and/or a change to the manufacturing/fabrication method that may affect the performance
of the valve or change the result of qualification-testingevaluation in accordance with APl RP 591.

J.4.2 Changes to a manufacturer’s quality control procedures shall not require re-evaluation of a manufacturer’s
facility, provided that the revisions do not reduce the scope of the manufacturer's previous inspection program
and continue to meet the principles of ISO 9001 and/or APl Q1.
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J.4.3 Changes or additions of suppliers of Principal Shell Components may require additional evaluation tp
amend a previously completed APl RP 591 report. See Para 9.1

J.4.4  The manufacturer shall, upon request, provide a list of updated changes on items listed in J.3, and an
documents which may be relevant to a related APl RP 591 test report

e { Formatted: Item a
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