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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 API 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 ay
information or process disclosed in this publication. Neither APl nor any of API's employees, subcontrac.cr,
consultants, or other assignees represent that use of this publication would not infringe upon privately orvne 1 rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute .0 ei.sure the
accuracy and reliability of the data contained in them; however, the Institute makes no represe. taticn, vsarranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or respor. -ibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with whi h this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sounc. eryineering and operating
practices. These publications are not intended to obviate the need for app'ving sound engineering judgment
regarding when and where these publications should be utilized. The formulation a.>4d-publication of API publications
is not intended in any way to inhibit anyone from using any other practicec

Users of this recommended practice should not rely exclusively on the ixformatiion contained in this document. Sound
business, scientific, engineering, and safety judgment should be 'sel’ in ¢ ploying the information contained herein.

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

Where applicable, authorities having jurisdiction should i ¢ consulted.

Any manufacturer marking equipment or materials 1.-~unformance with the marking requirements of an API standard
is solely responsible for complying with al! the auplicable requirements of that standard. APl does not represent,
warrant, or guarantee that such products do i fact-zonform to the applicable API standard.

A 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 © 2016 American Petroleum Institute
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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 standard.

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

May: As used in a standard, “may” denotes a course of action permissible within the limits of a standard.
Can: As used in a standard, “can” denotes a statement of possibility or capability.

This document was produced under API standardization procedures that ensure app.~n.iate notification and
participation in the developmental process and is designated as an APl standard. Questions concerning the
interpretation of the content of this publication or comments and questions concerning *he procedures under which
this publication was developed should be directed in writing to the Director «! Stcndards, American Petroleum
Institute, 1220 L Street, NW, Washington, DC 20005. Requests for permission to . >produce or translate all or any
part of the material published herein should also be addressed to the direc*or.

Generally, API standards are reviewed and revised, reaffirmed, or wit)draivn at least every five years. A one-time
extension of up to two years may be added to this review cycle. tatL~ 0i ‘¢ publication can be ascertained from the
API Standards Department, telephone (202) 682-8000. A cataloy of \\PI 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, API, 1220 L Street, NW,
Washington, DC 20005, standards@api.org.


https://www.stdhive.com/standards/api-rp-5742016-pdf/



https://www.stdhive.com/standards/api-rp-5742016-pdf/

Contents

3.1
3.2

4.1
4.2
4.3
44
4.5
4.6
4.7
4.8

5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8

6.1
6.2
6.3
6.4

71
7.2
7.3
74
7.5

8.1
8.2
8.3
8./

9.1
2.2
9.3
9.4

Yoo o1 1
Normative References . ....... ...ttt i ittt et s sae et ane e anansnnneennnneennn 1
Terms, Definitions, Acronyms, and Abbreviations ............ ... ... . . i i i, . 2
Terms and DefinitioNs. . . ... ... i i i ittt e it ey 2
Acronyms and Abbreviations ............ . . e e e R . 1"
Piping Components . ....... ...ttt it et e et 12
T o T ' A 12
LT 1«13V T 23
Y2 Y= 23
T T 28
=T T 1= 31
Expansion Joints. ............. ittt i it i e a s B S 31
Piping Supports. . ... e .Y . 31
Flexible HOSES . . ... ... oo i it ittt e et s aam e aans e aeesnneennnneeanneeenns 33
Pipe-joining Methods . ....... ... e e i e et et a e 33
€= 0T - 33
Threaded JoOINts. . ... ... i i i et e e e ann e e a e aaaraaa e s 33
Welded Joints ............. ... .o NN, 33
Flanged Joints . . .. ... oo i e it e i 34
Castlron Pipe Joints. .. ... ..ottt e i et ettt ettt et e 34
TUDING JOINES . . . .. e e 34
Special JOINtS. . . ... i i i i it e e e e e e a et a e 34
Nonmetallic Piping Joints . ... ... ... .. i e et e e e e 37
Reasons for Inspection............. i~ 38
€T 1= - 38
Process and Personnel Safety. ... ... . i i it e et e e e 38
Reliable Operation. . ... ... .0 i i i it it et et it anaa e anaateaneaaeanennnns 38
Regulatory Requirements. . .. . i i e e 39
INSPecCtion Plans ... ... .. . ..t ittt ta et e et et et 39
€T 1= - 39
Developing an InspGetic N Plan .. ... ot e e 39
Monitoring ProCess i imiNg. . ..ottt e i i 41
Inspection for Cnecific DJamage Mechanisms . . ........ ... ... i i e 47
Integrity Ope.ating WIindows . .. ... ... i i i i i et et e et 63
Frequency a.d Extentof Inspection. .......... ... i i it et it et iataneannns 64
€= 1= - 64
O T T 1T 4 57 o 7= o2 € o 64
G0 1 TN 1§ 17 o 7= 3 4 o o T 65
IR o] 4 TR o o' Y- 65
Safety Precautions and Preparatory Work. . ... ittt it et et s et seneneannns 65
Safety Precautions ....... ... ittt it it et ettt e et e et e 65
[0 0T 1T 04 10T 1= 4 o) o X 66
Preparatory WoOrK .. ... ...ttt ittt ea st aam s a e e e 66
Investigation of Leaks. .. ... ...ttt i i i i ittt et et e e 68


https://www.stdhive.com/standards/api-rp-5742016-pdf/

Contents

10 Inspection Procedures and Practices. ... ....... ...ttt ittt anersnnnennneennns 68
10.1 External Visual InSpection . . ......... ... ittt ittt ta et s an e rnanrannneennnnennns FS
10.2 Thickness Measurements. . ... ... .. ittt e ittt et et a e as e saaenassnnsnrs 2
10.3 Internal Visual InSpection. . . ... ... it i i it ettt san s aaa e a e nn 80
10.4 Nonmetallic Piping .. ... ..ottt i i ittt et e s s a e nesnaeaeaneenat 35
10.5 Flexible HOSES . . .. .o oo i i it e it et et a s aa e a e e 87
11 PressUre TestS . . ...t i i i et et it a e e e e e 88
111 Purpose of Testing .. .......ooiiir i i it et e e ee e aenanns 0 U V. 88
11.2 Performing Pressure Tests. . .. .. ...t i ettt e e et e e aas 88
11.3 Hammer Testing. . . . ... oo i e ittt a e e el s e 90
11.4 Telltale Hole Drilling . . . . .. .o o i it et e et aiia s atraasnansanrnnns 90
11.5 Inspection of PipingWelds .......... .. ... it iia et e 91
11.6 OtherinspectionMethods . ........... ... . . i e e e e e e 91
11.7 Inspection of Underground Piping ................. ... ..., ¥ o O T 91
11.8 Inspection of New Fabrication, Repairs, and Alterations . . . ......... ... ... ... ... ... oo... 100
12 Determination of Minimum Required Thickness . .......... 0 ... . ittt it 102
121 Piping . ..ot e B e 102
12.2 Valves and Flanged Fittings. .. ... .. ... i et e et st e s e e a e ane s 105
% I 3= o o T o L= 106
T I €T T - 106
13,2 SKetChES. ... oot e e e et 106
13.3 Numbering Systems . ... ... .. it it it ettt 108
13.4 Thickness Data . ... ....... .ottt i ettt e et s e a e aasaassnsannsaneannsnn 108
13.5 Review Of RECOIdS . ... ... .. it it e ettt et et e e e e e na e anannaeannns 108
13.6 RecordUpdates................... Ry, N 108
13.7 Auditof Records . ................. 7 108
Annex A (informative) External Inspection “hecklist for Process Piping.............................. 110
Bibliography ................. P 1M1
Figures

1 Cross Section of a TypicolWedge Gate Valve . . . ... ...t e e i e eaeaennns 24
2 Cross Sectionofalypiral Globe Valve ......... ... it i it ittt e s a e ennennnns 25
3 Cross Sections of Ty ~ical Lubricated and Nonlubricated Plug Valves. . .......................... 26
4 Cross SectiorcfaTypicalBall Valve . . ... ... i i i i ittt et tnenaeannns 26
5 Cross Sectio.» of ¢ Typical Diaphragm Valve. .. ........ ... . it ittt eaenenennns 27
6 Typical Buwiartiy Valve . ... . i i i et et 27
7 Cross Sectionis of Typical Check Valves . ........ ... ittt it et ettt e aennennnns 28
8 Croos SactionofaTypical Slide Valve . ... ... . i i i it ettt et a e iannnnnns 29
9 Fla ~gea-nd Fittings and Wrought Steel Butt-welded Fittings .................. ... ... ... ...... 30
10 "1'orged Sceel Threaded and Socket-welded Fittings . . . .......... .. ittt it iiaenn 30
17 Crouss Section of a Socket-welded Tee Connection .......... .. ... ittt rirnnrnrnnnnnn 35
1. Flange Facings Commonly Used in Refinery and Chemical PlantPiping ......................... 35
12 Types Of Flanges . . ... ..ot i i e it ettt ea et aasassaesaasaesnnennnsnnnnns 36
%4 Cross Section of a Typical Bell-and-spigot Joint . ........ ... ... ... . . ittt 36
15 Cross Sections of Typical Packed and Sleeve Joints. . ......... ... ittt iinennnnnn 36
16 Cross Sections of Typical Tubing Joints . ........... ... it it et ittt aennennns 37
17  Piping Circuit EXample . . ... ... i i i i ittt st s et s ia s aesaneaneaesnneanesnnnnns 48


https://www.stdhive.com/standards/api-rp-5742016-pdf/

Contents

18  Erosion of Piping. ... ... i i e i it e 49
19 Corrosion of Piping. . ... oo i i e it it a i 25
20 Internal Corrosion of Piping. . . ... ...ttt i i e it e et e e an e ¥
21 Severe Atmospheric Corrosion of Piping. .. ......c. ittt i e i e s et 50
7 7 - Y I 0 o4 o =3 1o o e 57
23 Case of Doubling due to Mode Converted Shear Wave Echo Occurring Between the Backwall Zchues. ... 75
24 Example of Screen Display of UT Thickness Gauge with Automatic Temperature Compensaion .... 78
25 Radiograph of a Catalytic ReformerLine............ ... ...ttt e e e aenns 80
26 Radiograph of Corroded Pipe Whose Internal Surface is Coated with Iron Sulfide Sc-de. . ........ 80
27 Sketch and Radiograph of Dead-end Corrosion . ...ttt irnrnears erarannnnns 80
28 Underground Piping Corrosion Beneath Poorly Applied TapeWrap .. ......... c...ccviriennnn.. 92
29 Pipe-to-soil Internal Potential Survey Use to Identify Active Corrosion Spots i1 *'riderground Piping. 93
30 Example of Pipe-to-Soil Potential SurveyChart .......................... S 94
31  Wenner Four-pin Soil Resistivity Test. . .. ......................... .. 7 96
32 Soil Bar Used for Soil Resistivity Measurements . ............ ... .. it iiiiiiiinennnnn 97
33 Two Types of Soil Boxes Used for Soil Resistivity Measurements..... . <....................... 98
34 Typicallsometric Sketch. .. ... ... . . e e e 107
35 Typical Tabulation of Thickness Data. ........... ... ..ot o ittt e enenarannns 109
Tables

1 Nominal Pipe Sizes, Schedules, Weight Classes, and . imensions of Ferritic Steel Pipe . ........... 14
2 Nominal Pipe Sizes, Schedules, and Dimensions of Ciail.'ess SteelPipe......................... 18
3  Permissible Tolerances in Diameter and Thickness ori'erriticPipe...................... ... ... 20
4 Mix Point Thermal Fatigue Screening Criteria. .. ....... ... ... ..ottt eianarnnns 53
5 Damage Mechanisms Associated with Nonmotallic Piping. . ......... ... oo i, 62
6 Comparison of Common Nonmetallic Pipit.y,yNDE lechniques. . ............ ... ... oo .. 86
7  Minimum Thicknesses for Carbon and.! o.'-0lloy Steel Pipe ..., 105


https://www.stdhive.com/standards/api-rp-5742016-pdf/

Inspection Practices for Piping System Components

1 Scope

This recommended practice (RP) supplements APl 570 by providing piping inspectors with information that
can improve skill and increase basic knowledge of inspection practices. This RP describes inspection
practices for piping, tubing, valves (other than control valves), and fittings used in petroleum refineries and
chemical plants. Common piping components, valve types, pipe joining methods, inspection planning
processes, inspection intervals and techniques, and types of records are described to aid the inspectc s
in fulfilling their role implementing APl 570. This publication does not cover inspection of speuialf:
items, including instrumentation, furnace tubulars, and control valves.

2 Normative References

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 editon of (he referenced
document (including any amendments) applies.

API 570, Piping Inspection Code: Inspection, Repair, Alteration, and Rerating of I:>-sei ice F iping Systems
APl Recommended Practice 571, Damage Mechanisms Affecting Fixed Equiume 1t in the Refining Industry
API Recommended Practice 577, Welding Inspection and Metallurgy

API Recommended Practice 578, Material Verification Program for Nev. aniu Existing Alloy Piping Systems
API| 579-1/ASME FFS-1 !, Fitness-For-Service

API Recommended Practice 580, Risk-Based Inspection

API Recommended Practice 583, Corrosion Under Insula.ion . ind Fireproofing

API Recommended Practice 584, Integrity Operating Windows

API Standard 598, Valve Inspection and Testing

API Recommended Practice 932-B, Desiyn. Maierials, Fabrication, Operation, and Inspection Guidelines for
Corrosion Control in Hydroprocessing RP=ac or 'zffluent Air Cooler (REAC) Systems

API Recommended Practice 941, Ste2Is or Hydrogen Service at Elevated Temperatures and Pressures in
Petroleum Refineries and Petroct.omica Plants

ASME B16.5, Pipe Flanges znd . larged Fittings: NPS */2 Through NPS 24 Metric/Inch Standard
ASME B16.20, Metallic Gackews for Pipe Flanges: Ring-Joint, Spiral-Wound, and Jacketed
ASME B16.25, Buttweldir, s £nds

ASME B16.24, \'alve.: Flanged, Threaded, and Welding End

ASME B16.47, v arge Diameter Steel Flanges: NPS 26 Through NPS 60 Metric/Inch Standard
ASME R31 3, Process Piping

AJ'VIE Roiler and Pressure Vessel Code (BPVC), Section V: Nondestructive Examination

AIME Boiler and Pressure Vessel Code (BPVC), Section V: Nondestructive Examination; Article 11: Acoustic
Emission Examination of Fiber Reinforced Plastic Vessels

ASME PCC-1, Guidelines for Pressure Boundary Bolted Flange Joint Assembly
ASME PCC-2, Repair of Pressure Equipment and Piping

! ASME International, 2 Park Avenue, New York, New York 10016-5990, www.asme.org.
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