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Special Notes

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

Neither APl nor any of API's employees, subcontractors, consultants, committees, or other assignees make any
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any
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guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may
conflict.

API: publications are published to facilitate the broad availability of proven, sound engineering and operating
practices. These publications are not intended to obviate the need for applying sound engineering judgment
regarding when and where these publications should be utilized. The formulation and publication of API publications
is not intended in any way to inhibit anyone from using any other practices.

Anyjfmanufacturer marking equipment or materials in conformance with the marking requirements of an API standard
is solely responsible for complying with all the applicable requirements of that standard. AP| does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

Users of this Specification should not rely exclusively on the information contained in this document. Sound business,
scientific, engineering, and safety judgment should be used in employing the information contained herein.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, API Publishing Services, 1220 L Street, NW, Washington, DC 20005.

Copyright © 2014 American Petroleum Institute



Foreword

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

Shall: As used in a standard, “shall” denotes a minimum requirement in order to conform to the specification.

Should: As used in a standard, “should” denotes a recommendation or that which is advised but not required in order
to conform to the specification.

This document was produced under AP| standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concering the
interpretation of the content of this publication or comments and questions concerning the procedures under which
this publication was developed should be directed in writing to the Director of Standards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to reproduce or translate all or any part
of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the
API| Standards Department, telephone (202) 682-8000. A catalog of APl publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

Suggested revisions are invited and should be submitted to the Standards Department, APIl, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.



Contents

Page
1 T o o T 1
e T T . 1
B o T o 4T T T 1
1.3 Conformance with Specification . ... ...... ... ittt i aen e nasaaneansasnnanns 1
1.4 Processes Requiring Validation. . . .......... .t iirsen s atanananansasnnnnns 1
2 NOTIAGIVE BATOPIINOE . i ovuioinivi s e o e o a0 0 B G0 B 0 Y 6 0 WO Wi 2
3  Terms, Definitions, Acronyms, Abbreviations, Symbols,and Units.............. .. .cciiiiiinann. 4
31 TermsandDefinitions.............cciiviiiennnn R R B TR T i 8 B (ot B B 0 4
32! - AcronymS AN ADDPEVEATIONS 0.0 s s mm w s o s m w5 e i ok B B B S S R s 9
3.3 YNNI BN LIRS &0 inmr 50m.000000000  BB B 0  W L my BA R BB RS 9
4 Valve TYpes and CONTIOUIBTIONS .. v oo ie e conioiine s saiomn som i i e s e s s e« s b smm i 10
A VBB TVPOB i o sommesin s oo s @i e e 655w e s e s o B e s wi o e e 10
A2 VNG CONTIIUNBTION. o 5covemi v oo s @i hs s 65 6585, 55,085 50000 SR e 5 A o B B 0 10
5 3711 ) AR R e e Ot S el N N S W RS W s Sl S SR S AL SRR A AN LT L e 12
51 Design Standardsand Calculations . ..........cciiitiitiiirnnrrtr e rnnrarsraranssnsranannss 12
52 Pressureand Temperature Rating. . . . ....cc.vvvivinrecsenrcsnsssrssensssssssassnnssnnssssnss 12
DS OTEOB 5 o e s B SRR R AR § BB e R B B R R R PR R R MR R R R 5 RB  R R B B R B B B 13
5.4 Face-to-face and End-to-end DIimMensions ............o.tiiiiirinniannnonennnnnnsannssnnnns 13
DD VEIVO ODOUBIION = o vox v g mh 8 om0 W 8 B B 0, B G 0 0 B 0 B s 14
B0 (PIOOIIMD < 5 5.0 5505050 im0 ki 6 R 1 B ol B, 0 0 i, 9 e L Bl B, B s P 14
Dl WBINBEIS . . - oo it in o e hmh oo w5 b o o B e BB 8, L R R B B 0 14
5.8 Valve Cavity Pressure Relief .. ...... ... . i i iatee e ararennaaarnsnnnns 15
0. (DRI cns e Sl Sommadd S fais Sas Siie S Hiie sRineiis RS SRS s gt S e e DR e e S 16
50 INjacHoN POIN i it i it e iR rs e e A e AR e s R 16
511 Drain,Vent, and Sealant Lines. .. ......ouuriitttmnnresnnnnnanssersnnansnssesnssnannssnnnss 17
512 Drain,Vent,and Sealant Valves . . .. .. ...ttt iie ettt ssnsstessanananasennnsannnasnnnes 17
5.13 Handwheels and Wrenches—Levers .. .........oiiriiiiinrarerencnnarnnanararnnnsnsrasnnnns 17
A4 Lotiing ProVIBION s o i i i im st s i s i e e e e R R e e e e i AR e 18
5.0 POSIHON OF The OB UTA O T .« - . o vcoivirseiceissoiosssossesssssenssessssnssssssssssssssissssis 18
5.6 PoOSINONINTACALONS s i viams iiis aism i o s an o, e s o e e ae ma e s a s o e s i e e e s ol 18
5T Travel SIOPS s avifim i saeiamis s s A e e R R S R e A 18
5.18 Actuator, Operators, and StemM EXteNSIONS . ... ... ... ittt it ii it ienae i rnrnanaaarasnnnns 18
58 NG o s R R e RN s S s e SR R L RS R 19
520 Dnve THaMS ;o aahisaamsasrimsinkare nvesmimss e e s T aT s 19
527 Som ROtONDON i iniamrisiinvssisaisniasiminedsceirisensmiinsseannsas cresseisnese e 20
522 Fire Typedosting .. i:siisssaiissaiiiai shvivnsisissiiviisimarisssiraiis s e s viee e 20
523 AnUtatic DOVIOD . ivsiinrssnimrs i nisietinsdveinsississoisirstapras Cre i st s e 20
6 IBAEOIIAIS . - - cocovmvm wwm s e o e e T G e R R S 20
6.1 | MAESTIAL SPOCITICHUION oo i v s s s i T s o e i B e i e 20
6:2. “TonSile ToSt RROQUUITBIMIBITES: . o o i o i e s s e e i o e s s e e ase e et 20
6.3 SorVICe COMPATIDINIIN oo smmm i v e iesm e v s i s s s i e S i 21
B4 | FOTTOIPEITS. . v oo i osss s s o0l o e R 0 M B e i 21
5 COMPOBHHONE LIS o e vienesoims i i i 100500050 5 e i e 21
6.6 ‘Toughness TEStREQUITEIMIBIIES .« . v iiviiw v smesmiuivi wo v e on e a e s e e s s s v v e iss 21
BT | BOMITIEE: -« ncumimncirnnssi i vioiwescsss o imsnis s s s w00 B 8 0 A N AT 22
OB U SRV s 60w s A B e 22



Contents

Page
6.9 Drain CoNMECtiONS. . ...ttt itit et it tatanstanaaasensaasansessssasasssssanasanssasannss 23
6.10 Heat-treating Equipment Qualification .. ...........c.cciiiiiiiiiiiiiiiiiiisatrnansannsnnnss 23
7 VBRI - i a0 T A T e B S 23
£ "Walding CONSUIMIADIOSE . . o ovvuniinaian oo o s eiie:nin el eme deieis s s wieieis s vne seiie i s s saee s e 23
7.2 Welding Procedure and Welder/Welding Operator Qualifications ............... . oiiiiiiiinnan. 23
F3: IMPACETOBEING « i ovivs v aaimssaeimnme a6 S oo S & e R e e e B e e i 24
Tl [ HATINOSS TOSIHNG, oo ioviivieninmicree iimmewie v e H o aese b a ese s s e e s e e v e e o ae e o e o 24
0 (RO . o oo o o e e A G a0 ot o 0 e i i 25
T0 ROPAW OT WS -ccviuimonn s iy i e e e e 5o R s B o T b B b 26
B AN S ONIEON. o5 om0 ks B 0 PR B 0 30 B B B I B B B B e S RO R B 26
B NDE IROCIIITOMNVOIIES & x5 v 5005005 0:050m:59008 w50 w8 b 1870 o B 9B 8 8 i B B 26
8.2 Moasuring ant] TOS EUIDIIBIE . ¢« «.cov s v xman o oseiness s e ssssnssssssss s s 5nessesssssssns 26
8.3 QUAITICALION OF PBESOMMYGL .. o o cos50.0,00 580055, 518 8180800 b e 52818 8888 o R e B 8 8 8 8 27
8.4 INDEOF RODAIND i 55 i i et bt b fn S T S SR A R R A R B bk R b A R B R AR S 27
B.S WOIIEND NDE . . . . ccccucicsoimsnssenssnnessssnesessaessssessss e sssnsnsesseesssensssssns 28
8.6 Visual INSpocton OF CRBUINGS . . i cucins s nmnnmsmesn s s om i 56 s o6 e 8 5«8 e 86 e & s 586 28
8.7 Quality SpecificationLevels (QSLS) ........c..ciiiiiiiiiiiinertertresrserasssarassenrsasannss 28
9 PTOSHUNE TOBEIMN o v vvume i oo e w5 e a0 A W el 9 B o R o e 28
QA GORBTAL -« wosimrmsmri s i oo ke £ U0 S5 0 B T 5 ) 28
9.2  SoMBACKSBEL TOSY .. o i om ewim i msmm o e Wow . W i 5 AT 8 e & S s o e 7 R4 e 29
9.3 | BYOTOSTALIE SHOI N TOBE | oouiare o wsimmnie:s o mse oy eee e 8767 e e s om0 e s o6 @ e s 29
DA ' BYITOSTALIC SOMETOBE 1w uireis v e s e e 6o i s e e o e ey s oo e oo s e e we 30
DG CIVBEICNBIVEE ;< oo wwiimoen i w85 oo 58018 S G e AR T R B 4 R B R 32
9.6 Testing of Drain, Vent, and SealantInjection Lines. . ..........ciiiiiiiiiiniiiiitiennnnnnsnnnnns 32
QT DO wro 0500w o000 0 0 L0000 0000500 00 R0 6 0 W T 32
10 CORBNOMIPRINEING - <o nvonim o siom o mom s, Smm w5 b8 e 68 R B B 9 b8 e B et 8 8 s 32
QN INERUEIIEY o L A 5 R 0 AT PR AT W B R L i 32
12 P O DAt O FOT S IPINICEI . oo i v v s o0m s b tna 0 e 8 B 0 6 e e e 34
A3 DOCUMEBNTALION. « . . v evv v et ettt e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeeaaeenannns 35
13.1 Minimum Documentation and Retention .. ....... ...ttt iiriteneeronanneeeenannnnnnnnnnnns 35
13.2 Documentation Provided withthe Valve(s) ..........coiiiiiiiiiii i iie et reanararnannnss 36
18 POl RO . st v e R R R R R R e 36
14.1 Minimum Facility Requirements for the Assembler Category of Manufacturing. ................... 36
14.2 Activities Applicable toan Assembler Facility .......... ..ttt iiiiiieiaiianaas 36
Annex A (informative) APl Monogram Program Use of the APl Monogram by Licensees ................. 37
Annex B (informative) Valve Configurations ...........c.ccuiiiiiiiiniinnnerrsnsrresssannsssssnasnns 41
Annex C (normative) Valve End-to-end and Face-to-face Dimensions. ..............ccoivirirnnnnnnnnn 56
Annex D (informative) Guidance for Travel Stops by Valve Type ... ..... ... iiiiiiiiiinnirnnnnnnrans 76
Annex E (informative) APl 20 Series Supply Chain Management ..............ccoitirinnnrennnnnnnnns 77
Annex F (normative) Qualification of Heat-treating Equipment. . ..........cciiiitinnnrirnernnarannns 78
Annex G (normative) Requirements for Nondestructive Examination .............c.ciiiiiriinnnrrnnnnn 81



Contents

Page
Annex H (normative) Supplementary Test Requirements . ..............iuiiiniiinriiananrnannanans 85
Annex | (informative) Requirements for Extended Hydrostatic Shell Test Duration and Records Retention
for Valves in Jurisdictional Pipeline Systems . ... ...ttt iinnrrrsnsrnnnennsnrans 90
Annex J (normative) Quality Specification Level (QSL) for PipelineValves. . ............. ..., 92
Annex K (informative) Isolation Valve Features ... ..........c.ciiiiiiiiiiiiiinnnrennsrsrssnesnsnannns 97
Annex L (normative) External Coating forEnd Connections. ............c.iiiiiiiiiiinnnrienrnnanas 100
Anne M (formalive) arkng EXMMPIB . .. .cooeueee e eenen sneesie i e i e e veies s s hosmsb e 102
Annex N (informative) Supplementary Documentation Requirements . .............viiiuneeennnnnanns 103
Annex O (informative) Purchasing Guidelines . . .. ... ..ottt ie i esacananraeneranan 104
I TRIEROTITRIININE 000 b 0030000000 000 B M i B, B R L R A0 A B B 0 R B0 0 108
Figures
1 TYPICAl FIange DIMONSIONS . . o cocn e s mimm i omis 5 m som o 0m 6058 58 56,5 s 8 8 588,50 & 88 G885 8,5, 88 15
2 BOI-NOIS WIBOIIONIYIOI ¢ o o5 055000 5050 e 880 0 B B 8, B L L 0 0 B 16
3 Charpy V-notch Weld Metal Specimen Location .. ...........couiiiiiiiinnrernnannsnossrnnnns 25
4 Charpy V-notch Heat-affected Zone Specimen Location ...............cciiiiiiiiinnnrnrrnnnnnns 25
5 Typical Identification Plate for a Valve with One Seat Unidirectional and One Seat Bidirectional ... .. 34
B.1 Expanding-gate/Rising-stem Gate Valve ............ ... ..ttt rrnnnannnns 42
B.2 Slab-gate/Through-conduit Rising-stemGateValve............... . . iiiiiiiiiiiniinnnns 43
B3 PO NIIVE - . o i mimmiim i fomid S P s8R P e T 3 0 R B 3 8 e e B i B 44
B.4 Top-entry Trunnion Mounted Ball Valve . . .. ...ttt i e eeerernnnannrannnnns 45
B.5 Three-piece Trunnion Mounted BallValve . . ....... ... ... ittt it eeaernrnannnns 46
B.6 Welded-body Trunnion Mounted Ball Valve. .. ......... ...t iiirn i nrennenarnnnnnns a7
B.7 Reduced-opening SwingCheckValve . ........ ...ttt ieiearrreansaarnnnnnns 48
B.8 Full-opening Swing Check Valve. . .. ... ...ttt ii et reenasarnrnnnanarannnnns 49
B.9 Single-plate Wafer-type Check Valve, Long Pattern . .......... .. ..ot nrrennennrnnnnnns 50
B.10 Typical Dual-plate Wafer-type Check Valve, LongPattern ..............cciiiiiiiiennrnnrnnnnnns 51
B.11 Single-plate Wafer-type Check Valve, ShortPattern. ...............iiiiriiiienrirnnenernennnns 52
B.12 Aal Flow Sheck NalVe: .. ssimiiiisinsinaseins i sl smaimi s mna s e e es e i 53
B3 Piston Check:Valve:. . i isaiimii s smansanissiiaanimammamiaaise e aa e 54
B4 Floating BallValve, «.uiivisainiissisaisssnasnsissscisssssnssiissssnnsiissseassismsesssens 55
F1 Thermocouple Location—Rectangular Furnace (WorkingZone) ............cciiiiiiiinnnnnnnn. 78
F.2 Thermocouple Locations—Cylindrical Furnace (WorkingZone) ...........cciiitiinnnnrnnnnnns 79
K BlockandBlead—IYPO A. i .iisisiviiinsivivisimistississsssiissssssorseiseessrsvssessons 97
K2 BlockandBlead—TyRPoB. ... ivovriisinarvisnsnnssrinsisenssisssseesssserisosnsisvinesseis 97
K.3 DoubleBlock andBleed—Type A .. .....cotiiiiiiarnirernraracenssssaseaesssssnsnsassssnnass 98
K.4 DoubleBlockandBleed—Type B .. ........iiiiiiiiiiiiinrnrnrenanrionnasssssnaaneassssannss 98
K.5 Double Isolation and Bleed—Type A. . . .. ..ottt iinii e iinasatassnassssssssannsannssnnnss 98
K.6 Double Isolationand Bleed—Type B. . . .. ...t iiiii ittt et tssnasnssssssannsannssnnnns 98
L RS O e e e e e s e 100
L.2 Ring Type Jointor Raised Face RIng Type Joint. . .. ...... . ittt iiiennnnrosannrcnnnnnnns 101
L3 el B s S S T R e s s 101
L4 Pipe PpWeldENDS ;- o miess vyl dausmnisisrsminesmsmyssyess 101

Vil



Contents

Page

Tables
1 Minimum Bore for Full-opening Valves. . . . ...ttt it i e e enaaaaansasnnnas 1
2 Thread/Pipe Sizes for Drains .. .. ... ..ottt a et staa e s smanesssasaaneansasannes 17
3 Minimum V-notch Impact Requirements (Full-size Specimen) ............c.ciiiiiiiiininnann 22
4  Minimum Duration of Stem Backseat TestS .. ... ..ottt et it s aranaaancananns 29
5  Minimum Duration of Hydrostatic Shell Tests . . .. ... ..ot i i it e icaes i ananans 30
6 MinimumDuration of Seat Tests ... ... ...ttt i it i et i e et nsanaeaa s 30
B NI NI oo x5 o o om0 i Ry s s ey T 3 TR SR 33
8 Minimum Facility Requirements . ...........ciiiiinrnararsranenssssnsnssssrssnnasassssnsass 36
C.1 Gate Valves—Face-to-face (4) and End-to-end (Band C)Dimensions . . .........iiiiiinininnnss 57
C.2 Plug Valves—Face-to-face (4) and End-to-end (Band C) Dimensions . ...........ciiiiininvnnnss 61
C.3 Ball Valves—Face-to-face (4) and End-to-end (Band C) Dimensions. .. ..........cieviiinnevnnnss 67
C.4 Check Valves, Full-opening and Reduced Types—Face-to-face (4) and End-to-end (B and C)

EIIIMVOMEEMONES: 655005 0 030 00 0 0 B BN B S B b R A B 72
C.5 Single- and Dual-plate, Long- and Short-pattern, Wafer-type Check Valves—Face-to-face

DIMOIISIONS & - ciivsicinioi iinm o mc o mdis s o S S R B R B B S B B B L B B 600 T R B BB 75
D21 VRO TEBVBL SEOPIB . - = o oo mimsim msin 5eis s im0 o o0mns 8 0 000 B B0 B8 BB 8 B 8 76
H.1 Minimum Duration of Pneumatic Shelland Seat Tests. . . ......... ... ittt iinnnrrnnnnannns 86
D NDE ROQUITOIMIBIIES - cvinoiemimmminmbn s e mhono b o8 w5 e pon s s e 5 8 S s B 5w b8 B R B B 92
J.2 Extent, Method, and Acceptance Criteria of NDE/Iltem ExaminationCode. ........................ 94
J.3 Additional Pressure Testing RequUIrements ... ..........iitiurnnneernnaaranensranecsnnnnnssns 95
J4 Documentation Requiremeants. ..............civemnenccensanosasssssnesssssnsnnnsasnnnnrsns 96
KA. SOOI VAIVE TYPOS . - - v civvsin mmimmion i bm o 5 im0 e B 5 R 0 B B 8 B SR 50 3 99
O VAIVODBIBBIBOL . . . . . e s cmm b iR gy om0 B B B b B 50 B 8 s 106



Intreduction

This specification is the result of updating the requirements of APl Specification 6D, 23rd Edition including
Addendum 1, Addendum 2, and Addendum 3.

The revision of APl 6D is developed based on input from APl 6D Task Group technical experts. The technical
revisions have been made in order to accommodate the needs of industry and to move this specification to a higher
level of service to the petroleum and natural gas industry.

This specification is not intended to inhibit a manufacturer from offering, or the purchaser from accepting, alternative
equipment or engineering solutions for the individual application. This may be particularly applicable where there is
innovative or developing technology.
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Specification for P peiine and #iping Vaives

1 Scope

1.1 General

This specification defines the requirements for the design, manufacturing, assembly, testing, and documentation of
ball, check, gate, and plug valves for application in pipeline and piping systems for the petroleum and natural gas

industries.

This specification is not applicable to subsea pipeline valves, as they are covered by a separate specification,
API 6DSS.

This specification is not applicable to valves for pressure ratings exceeding Class 2500.

If product is supplied bearing the APl Monogram and manufactured at a facility licensed by API, the requirements of
Annex A applies.

AnnexesB,C,D,E,F, G H, I J, K L, M, N, and O are annexes that are used in order listed.

1.2 Conformance

1.2.1 Units of Measurement

In this specification, data are expressed in both U.S. customary (USC) and metric (SI) units.

1.2.2 Rounding

Except as otherwise required by this specification, to determine conformance with the specified requirements,
observed or calculated values shall be rounded to the nearest unit in the last right-hand place of figures used in
expressing the limiting value, in accordance with the rounding method of ASTM E29 or ISO 80000-1, Annex B,
Rule A.

1.3 Conformance with Specification

A quality management system shall be applied to assist conformance with the requirements of this specification. The
manufacturer shall be responsible for conforming with all of the applicable requirements of this specification.

It shall be permissible for the purchaser to make any investigation necessary in order to be assured of conformance
by the manufacturer and to reject any material that does not conform.

1.4 Processes Requiring Validation

The following operations performed during manufacturing shall be validated, by the manufacturer, in accordance with
their quality system as applicable:

— nondestructive examination (NDE)}—reference 8.1;
— welding—reference Section 7;
— heat treating—reference 6.1;

— external coating/component plating that may impact product performance, by agreement.
1



2 API SPECIFICATION 6D

2 Normative Rererences

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

API Standard 6DX, Standard for Actuator Sizing and Mounting Kits for Pipeline Valves

API Specification 6FA, Specification for Fire Test for Valves

API Specification 6FD, Specification for Fire Test for Check Valves

API Standard 607, Fire Test for Quarter-turn Valves and Valves Equipped with Nonmetallic Seats
ASME B1.20.1 ', Pipe Threads, General Purpose, Inch

ASME B16.5, Pipe Flanges and Flanged Fitting: NPS /2 through 24

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

ASME B16.25, Buttwelding Ends

ASME B16.34, Valves, Flanged, Threaded, and Welding End

ASME B16.47, Large Diameter Steel Flanges: NPS 26 through NPS 60 Metric/Inch Standard
ASME B31.3, Process Piping

ASME B31.4, Pipeline Transportation Systems for Liquid Hydrocarbons and Other Liquids, 2013
ASME B31.8, Gas Transmission and Distribution Piping Systems

ASME Boiler and Pressure Vessel Code (BPVC), Section IlI: Materials, Part D: Properties, 2013
ASME Boiler and Pressure Vessel Code (BPVC), Section V: Nondestructive Examination, 2013

ASME Boiler and Pressure Vessel Code (BPVC), Section VIlI: Rules for Construction of Pressure Vessels; Division 1:
Rules for Construction of Pressure Vessels, 2013

ASME Boiler and Pressure Vessel Code (BPVC), Section VIII: Rules for Construction of Pressure Vessels; Division 2:
Alternative Rules, 2013

ASME Boiler and Pressure VVessel Code (BPVC), Section IX: Welding and Brazing Qualifications, 2013

ASNT SNT-TC-1A 2, Recommended Practice No. SNT-TC-1A—Personnel Qualification and Certification in Non-
Destructive Testing

ASTM A320 3, Standard Specification for Alloy-Steel and Stainless Steel Bolting Materials for Low-Temperature
Service

ASTM A370, Standard Test Methods and Definitions for Mechanical Testing of Steel Products

ASTM A578A/A578M, Standard Specification for Straight-Beam Ultrasonic Examination of Rolled Steel Plates for
Special Applications

1 ASME International, 2 Park Avenue, New York, New York 10016-5990, www.asme.org.
2 American Society for Nondestructive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, Ohio 43228, www.asnt.org.
3 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.
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ASTM ABCHASUEM, Siandare’ Praciice for Castings, Cerbon Low-4ifoy, and Martansitic Stairisss Stesi, Litrasonic
Examination Thereof

AWS QC1 4, Standard for AWS Certification of Welding Inspectors

EN 287-1 5, Qualification test of welders—Fusion welding—Part 1: Steels

EN 10204, Metallic products—Type of inspection documents

ISO 148-1 6, Metallic materials—Charpy pendulum impact test—Part 1: Test method

ISQ 228-1, Pipe threads where pressure-tight joints are not made on the threads—~Part 1: Dimensions, tolerances
and designation

ISO 5208:2008, Industrial valves—Pressure testing of valves

1SO 6892-1, Metallic materials—Tensile testing—Part 1: Method of test at room temperature
1SO 9606-1, Approval testing of welders—Fusion welding—Part 1: Steels

1SO 9712, Non-destructive testing—Qualification and certification of personnel

ISO 10474, Steel and steel products—Inspection documents

ISO 10497, Testing of valves—Fire type-testing requirements

ISO 15156 (all parts), Petroleum and natural gas industries—Materials for use in H»S-containing environments in oil
and gas production

ISO 15607, Specification and qualification of welding procedures for metallic materials—General rules
ISO TR 15608:2013, Welding—Guidelines for a Metallic Materials Grouping System

ISO 156089 (all parts), Specification and qualification of welding procedures for metallic materials—Welding procedure
specification

ISO 15614-1, Specification and qualification of welding procedures for metallic materials—Welding procedure test—
Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

ISO 15614-7, Specification and qualification of welding procedures for metallic materials—Welding procedure test—
Part 7: Overlay welding

1SO 80000-1:2009, Quantities and units—General principles
MSS SP-44 7, Steel Pipeline Flanges

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

NACE MR0103 8, Materials Resistant to Sulfide Stress Cracking in Corrosive Petroleum Refining Environments

4 American Welding Society, 8669 NW 36 Street, #130, Miami, Florida 33166-6672, www.aws.org.

5 European Committee for Standardization, Avenue Mamix 17, B-1000 Brussels, Belgium, www.cen.eu.

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

7 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc., 127 Park Street, NE, Vienna, Virginia 22180-
4602, www.mss-hg.com.
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NACE MRRC175 (sli parts), Petroieuni zxid natura! ¢as inausines—Maltesiz's for lise in Hs S-contaning ervirainments in
oil and gas production

3 Terms, Definitions, Acronyms, Abbreviations, Symbols, and Units
3.1 Terms and Definitions

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

311
assembler
An organization that assembles components into finished product through welding, bolting, joining, etc.

NOTE  The terms assembler and manufacturer are used interchangeably throughout this document.

31.2
assembly
The association of multiple parts into a finished product.

31.3
bidirectional seat
Valve seat designed to seal against pressure source in either direction.

314
bidirectional valve
Valve designed for blocking the fluid in both downstream and upstream directions.

3.1.5
bleed
Drain or vent.

3.1.6
block valve
Gate, plug, or ball valve that blocks flow into the downstream conduit when in the closed position.

NOTE Valves are either single seated or double seated and either bidirectional or unidirectional.

31.7

block and bleed valve

BB

Single valve with at least one seating surface that, in the closed position, provides a seal against pressure from one
end of the valve with the body vented.

3.1.8

breakaway thrust

breakaway torque

Maximum thrust or torque required to operate a valve at maximum pressure differential.

31.9
by agreement
Agfreed between manufacturer and purchaser.

8 f:NACE International (formerly the National Association of Corrosion Engineers), 1440 South Creek Drive, Houston, Texas
77084-49086, www.nace.org.
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3.4.10

double block and bleed valve

DBB

Single valve with two seating surfaces that, in the closed position, provides a seal against pressure from both ends of
the valve with a means of venting/bleeding the cavity between the seating surfaces.

NOTE  This valve does not provide positive double isolation when only one side is under pressure. See double isolation and
bleed valve (3.1.11).

311

double isolation and bleed valve

DIB

Single valve with two seating surfaces, each of which, in the closed position, provides a seal against pressure from a
single source, with a means of venting/bleeding the cavity between the seating surfaces.

NOTE  This feature can be provided in one direction or in both directions.

3.1.12
downstream
The side of the valve where there would be no pressure or a lower pressure.

NOTE 1 Where the valve is bidirectional, this reference may change sides.
NOTE 2 The term does not refer to flow direction.

3.1.13
drive train
All parts of a valve drive between the operator and the obturator, including the obturator but excluding the operator.

3.1.14

flow coefficient

Ky

Volumetric flow rate of water at a temperature between 5 °C (40 °F) and 40 °C (104 °F) passing through a valve and
resulting in a pressure loss of 0.1 MPa (1 bar; 14.5 psi).

NOTE 1 K, is expressed in Sl units of cubic meters per hour.

NOTE 2 K, is related to the flow coefficient C,, expressed in USC units of U.S. gallons per minute at 15.6 °C (60 °F) resulting in
a 1 psi pressure drop as given by Equation (1):

8
Fo=—y_ 1
Y1458 (1)
3.1.15
full-opening valve
Valve with an unobstructed opening, not smaller than the internal bore of the end connections.

3.1.16

handwheel

Wheel consisting of a rim connected to a hub, for example by spokes, and used to manually operate a valve requiring
multiple turns.

3.1.17
locking device
Part or an arrangement of parts for securing a valve in the open and/or closed position.
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3.1.18

maximum pressure differential

MPD

Maximum difference between the upstream and downstream pressure across the obturator at which the obturator
may be operated.

3.1.19

nominal pipe size

NPS

Numerical designation of size in inches that is common to components in piping systems.

NOTE Nominal pipe size is designated by the abbreviation "NPS" followed by a number.

3.1.20

nominal size

DN

Numerical designation of size in millimeters that is common to components in piping systems.

NOTE Nominal size is designated by the abbreviation “DN” followed by a number.

31.21

obturator

closure member

Part of a valve, such as a ball, clapper, disc, gate, or plug, that is positioned in the flow stream to permit or prevent
flow.

31.22

off-site

Activity performed by a related facility of the assembler's/manufacturer's facility under an APl Q1 or ISO 9001
conforming QMS for the activities performed.

31.23
on-site
Activity performed at the assembler’'s/manufacturer’s facility.

31.24

operator

actuator

A mechanical device (or assembly) for opening or closing a valve.

NOTE 1 Manual wrench (lever) or handwheel with or without a gearbox.

NOTE 2 This can be an electric, hydraulic, or pneumatic device bolted or otherwise attached to the valve for powered opening
and closing of the valve.

3.1.25

outsource

outsourced activity

Function or process that is performed by an external supplier on behalf of the assembler/manufacturer.

3.1.26
packing gland
Components used to compress/retain the stem packing.






8 API SPECIFICATION 6D

3.1.38
shell test
Test of the assembled pressure-containing parts.

3.1.40
stem
Part that drives the obturator and passes through the pressure boundary.

31.41
stem extension assembly
Assembly consisting of the stem extension and the stem extension housing.

3.1.42
support ribs or legs
Metal structure that provides a stable footing when the valve is set on a fixed base.

3143
through-conduit valve
Valve with an unobstructed and continuous cylindrical opening.

31.44
unidirectional seat
Valve seat designed to seal the pressure source in one direction only.

3.1.45
unidirectional valve
Valve designed for blocking the flow in one direction only.

3.1.46
unless otherwise agreed
Modification of the requirements of this specification unless the manufacturer and purchaser agree on a deviation.

3.1.47
upstream
The side of the valve where the pressure is retained.

NOTE 1 Where the valve is bidirectional, this reference may change sides.
NOTE 2 The term does not refer to flow direction.

3.1.48

Venturi plug valve

Valve with a substantially reduced opening through the plug and a smooth transition from each full-opening end to the
reduced opening.

3.1.49
verification testing
Testing (FAT) required by this specification.

3.1.50
welding
Activities on parts or final assemblies.
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3.2 Acronyms and Abbreviations

For the purposes of this document, the following acronyms and abbreviations apply.

BB block and bleed

BM base metal

CE carbon equivalent

DBB double block and bleed

DIB double isolation and bleed

DN nominal size

HAZ heat-affected zone

HBW Brinell hardness, tungsten ball indenter
HRC Rockwell C hardness

MPD maximum pressure differential
MT magnetic-particle testing

NDE nondestructive examination
NPS nominal pipe size

PQR (weld) procedure qualification record
PT penetrant testing

PWHT postweld heat treatment

QSL quality specification level

RT radiographic testing

SMYS specified minimum yield strength
TC test coupon

uT ultrasonic testing

VT visual testing

WM weld metal

WPS weld procedure specification
WPQ welder performance qualification

3.3 Symbols and Units

For the purposes of this document, the following symbols and units apply.

Cy flow coefficient in USC units
K, flow coefficient in metric units
Sm design stress intensity value

f thickness


















































































































































































































































































































