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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 any
information or process disclosed in this publication. Neither APl nor any of APl's employees, subcontractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

Classified areas may vary depending on the location, conditions, equipment, and substances involved in any given
situation. Users of this publication should consult with the appropriate authorities having jurisdiction.

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

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to warn and properly train and
equip teir employees, and others exposed, concerning health and safety risks and precautions, nor undertaking their
obligations to comply with authorities having jurisdiction.

Information concerning safety and health risks and proper precautions with respect to particular materials and
conditions should be obtained from the employer, the manufacturer or supplier of that material, or the material safety
datasheet.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or
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.

Any manufacturer 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. APl does not represent,
warrant, or guarantee that such products do in fact conform to the applicable API standard.

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 © 2009 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 APl standardization procedures that ensure appropriate notification and
participation in the developmental process and is designated as an API standard. Questions concerning 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 API publications and materials is published
annually by API, 1220 L Street, NW, Washington, DC 20005.

It is the intent of API to keep this publication up to date. All piping system owners and operators are invited to report
their experiences in the inspection and repair of piping systems whenever such experiences may suggest a need for
revising or expanding the practices set forth in API 570.

This edition of APl 570 supersedes all previous editions of APl 570, Piping Inspection Code: Inspection, Repair,
Alteration, and Rating of In-service Piping Systems. Each edition, revision, or addenda to this APl Code may be used
beginning with the date of issuance shown on the cover page for that edition, revision, or addenda. Each edition,
revision, or addenda, to this API standard becomes effective six months after the date of issuance for equipment that
is rerated, reconstructed, relocated, repaired, modified (altered), inspected, and tested per this standard. During the
six-month time between the date of issuance of the edition, revision, or addenda and the effective date, the user shall
specify to which edition, revision, or addenda, the equipment is to be, rerated, reconstructed, relocated, repaired,
modified (altered), inspected and tested.

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






Contents

1

1.1
1.2
1.3

2

3
3.1
3.2

4
41
4.2
4.3

5
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13

6

6.1
6.2
6.3
6.4
6.5
6.6
6.7

7
71
7.2
7.3
74
7.5
7.6
7.7
7.8
7.9
7.10

Page

Yoo o1 1
General Application. . ...... ... . i i i i it i e e 1
Specific Applications .. ... ... . i i i i i it e e et a e 1
Fitness-For-Service and Risk-Based Inspection. . ........ ... ... . . ittt iiiennnnnns 2
Normative ReferencCes. . . ... oottt it ittt it ettt ta et aaa e snnneeananesanannnnns 2
Terms, Definitions, Acronyms, and Abbreviations ............. ... ... i 4
Terms and DefinitioNs . .. ... . i i i i i e e ettt 4
Acronyms and Abbreviations ... .......... . . a e 13
Owner/User Inspection Organization .. .......... .. ...ttt e neraeanannens 14
(€T =1 - | 14
Authorized Piping Inspector Qualification and Certification................... ... ... ... . 14
Responsibilities. . .........c. i i i i i it et et e 15
Inspection, Examination, and Pressure Testing Practices. .. ........... ... . i it 17
INSPeCtion Plans ... ..... ... ..ttt ittt ieta et aaae s aanesaannaean e aaan e eaanneennn 17
Risk-Based InSpection . . ........ ... . ittt ittt eae et nanessnnnsannneennnneennn 18
Preparation forInspection .. .......... ... i it i ittt et 20
Inspection for Types and Locations of Damage Modes of Deterioration and Failure................ 21
General Types of Inspectionand Surveillance ......... ... ... . i it 22
0 27
Condition Monitoring Methods . ....... ... .. i i et et e e aas 29
Pressure Testing of Piping Systems—General ............. ... iiiiiiiiinaraennns 31
Material Verification and Traceability ... ........ ... .. i e 33
Inspection of Valves . ...... ... i i i i it et ea e aaaa e 33
In-service Inspection of Welds. . ....... ... i i i i ettt ta e naeannnnenns 34
Inspection of Flanged Joints . ... ... ... ... i e e e 35
Inspection Organization Audits . . ....... ... .. i i ittt e e 36
Interval/Frequency and Extent of Inspection. .......... .. ... . . i it enennn 36
(€T =1 - | 36
Inspection During Installation and Service Changes . ...............iiiiiiiiinirnnirnrnnnnns 37
Piping Inspection Planning ... ... ... i i it e e 37
Extent of Visual External and CUlInspections ................. ittt iirineernnnennns 40
Extent of Thickness MeasurementInspection. ............ ... it iiinnernnnnnnnns 41
Extent of Small-bore, Auxiliary Piping, and Threaded-connections Inspections ................... 41
Inspection and Maintenance of Pressure-relieving Devices (PRD). . .......... ..., 42
Inspection Data Evaluation, Analysis,and Recording . ........... ... it 44
Corrosion Rate Determination. . ... ... i i ittt ettt ettt naaaeaeaaas 44
MAWP Determination ... .......c.i ittt ittt ettt ettt sttt saaaaaaasenereeennnnns 45
Required Thickness Determination. .. ............. . it it et s naneennneennnn 46
Assessment of Inspection Findings . . ... ... i e e e 46
Piping Stress Analysis ... ... ..ottt i i e e et 47
Reporting and Records for Piping System Inspection........... ... ... .. iiiiiiiiiiinnnn. 48
Inspection Recommendations for RepairorReplacement . ............... ... .. iiiiiiinennn. 50
Inspection Records for External Inspections. . .............c.. ittt ineneenaneanns 50
Piping Failure and Leak Reports . . ... ... ottt i et it e et aa e a s aa e annns 51
Inspection Deferral orInterval Revision . . .. ... .. ... i ittt e e e e nnnans 51



8 Repairs, Alterations, and Re-rating of Piping Systems. .. . ......... ... ... . it 51
8.1 Repairsand Alterations .......... ... ittt ittt ettt aa ettt e e 51
8.2 Weldingand Hot Tapping . ... ... oottt i e it et e et sa e aasaasansannannenn 53
8.3 Re-rating. .. ... .o i i e 56
9 Inspection of Buried Piping . . .......co ittt i e st ta et et 57
L 20 I €Y 3 Y - | 57
9.2 Types and Methods of Inspection . ... ...... ... . i i et aa s 57
9.3 Frequency and Extentof Inspection. .. ....... ... .. i e e 59
9.4 Repairs to Buried Piping Systems. .. ........ ... i e et 60
L TR T (=Yoo 1 o = 61
Annex A (informative) Inspector Certification ............ . ... . . i i e i 62
Annex B (informative) Requests for Interpretations ............ ... ... il e 63
Annex C (informative) Examples of Repairs. .. .......cc ittt it e e et a e e 64
Tables

1 Some Typical Piping Damage Types and Mechanisms. . .. ......... ...t iiiiiiiinnrnrnernnnnn 21
2 Recommended Maximum InspectionIntervals . . ........... ... ... . ittt iinnennns 43
3 Recommended Extent of CUI Inspection Following Visual Inspection. ........................... 43
4 Two Examples of the Calculation of MAWP lllustrating the Use of the Corrosion Half-life Concept ... 47
5 Frequency of Inspection for Buried Piping Without Effective Cathodic Protection ................. 60
Figures

1 Typical Injection Point Piping Circuit .. ........ ... i i e st a e enns 26
C.1 Encirclement Repair SleeVe . . ... ..ottt it it ittt et et i et s aa s aasaesaeeanenneennens 65
C.2 SmallRepair PatChes . ...... ...t i it et it et ea e a et eeansaeeanenneennnnn 65

Vi



Piping Inspection Code: In-service Inspection, Rating, Repair, and Alteration of
Piping Systems
1 Scope
1.1 General Application
1.1.1 Coverage

API 570 covers inspection, rating, repair, and alteration procedures for metallic and fiberglass reinforced plastic (FRP)
piping systems and their associated pressure relieving devices that have been placed inservice.

1.1.2 Intent

The intent of this code is to specify the in-service inspection and condition-monitoring program that is needed to
determine the integrity of piping. That program should provide reasonably accurate and timely assessments to
determine if any changes in the condition of piping could possibly compromise continued safe operation. It is also the
intent of this code that owner-users shall respond to any inspection results that require corrective actions to assure
the continued safe operation of piping.

API 570 was developed for the petroleum refining and chemical process industries but may be used, where practical,
for any piping system. It is intended for use by organizations that maintain or have access to an authorized inspection
agency, a repair organization, and technically qualified piping engineers, inspectors, and examiners, all as defined in
Section 3.

1.1.3 Limitations

API 570 shall not be used as a substitute for the original construction requirements governing a piping system before

it is placed inservice; nor shall it be used in conflict with any prevailing regulatory requirements. If the requirements of
this code are more stringent than the regulatory requirements, then the requirements of this code shall govern.

1.2 Specific Applications

The term non metallics has a broad definition but in this code refers to the fiber reinforced plastic groups
encompassed by the generic acronyms FRP (fiberglass-reinforced plastic) and GRP (glass-reinforced plastic). The
extruded, generally homogenous nonmetallics, such as high and low-density polyethylene are excluded. Refer to API
574 for guidance on degradation and inspection issues associated with FRP piping.

1.2.1 Included Fluid Services

Except as provided in 1.2.2, APl 570 applies to piping systems for process fluids, hydrocarbons, and similar
flammable or toxic fluid services, such as the following:

a) raw, intermediate, and finished petroleum products;

b) raw, intermediate, and finished chemical products;

c) catalyst lines;

d) hydrogen, natural gas, fuel gas, and flare systems;

e) sour water and hazardous waste streams above threshold limits, as defined by jurisdictional regulations;
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2 API 570

f) hazardous chemicals above threshold limits, as defined by jurisdictional regulations;
g) cryogenic fluids such as: LNy, LH», LOX, and liquid air;
h) high-pressure gases greater than 150 psig such as: GHe, GH,, GOX, GN,, and HPA.
1.2.2 Optional Piping Systems and Fluid Services
The fluid services and classes of piping systems listed below are optional with regard to the requirements of API 570.
a) Fluid services that are optional include the following:
1) hazardous fluid services below threshold limits, as defined by jurisdictional regulations;

2) water (including fire protection systems), steam, steam-condensate, boiler feed water, and Category D fluid
services, as defined in ASME B31.3.

b) Other classes of piping systems that are optional are those that are exempted from the applicable process piping
construction code.

1.3 Fitness-For-Service and Risk-Based Inspection (RBI)

This inspection code recognizes Fitness-For-Service concepts for evaluating in-service damage of pressure-
containing components. API 579 provides detailed assessment procedures for specific types of damage that are
referenced in this code. This inspection code recognizes RBI concepts for determining inspection intervals. API 580
provides guidelines for conducting a risk-based assessment.

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 edition of the referenced document (including any
amendments) applies.

API Publication 510, Pressure Vessel Inspection Code: Maintenance Inspection, Rating, Repair, and Alteration

API Recommended Practice 571, Damage Mechanisms Affecting Fixed Equipment in the Refining Industry

API Recommended Practice 574, Inspection Practices for Piping System Components

API Recommended Practice 576, Inspection of Pressure-relieving Devices

API Recommended Practice 577, Welding Inspection and Metallurgy

API Recommended Practice 578, Material Verification Program for New and Existing Piping Systems

API Standard 579-1/ASME FFS-1, Fitness-for-service

APl Recommended Practice 580, Risk-based Inspection

API Recommended Practice 581, Risk-based Inspection Technology

API Standard 598, Valve Inspection and Testing

API Recommended Practice 651, Cathodic Protection of Aboveground Petroleum Storage Tanks
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API Recommended Practice 750, Management of Process Hazards

API Publication 2201, Safe Hot Tapping Practices in the Petroleum and Petrochemical Industries

ASME B16.34 1, Valves—Flanged, Threaded, and Welding End

ASME B31.3, Process Piping

ASME B31G, Manual for Determining the Remaining Strength of Corroded Pipelines

ASME B31, Code Case 179/181

ASME Boiler and Pressure Vessel Code (BPVC), Section V, Nondestructive Examination

ASME BPVC, Section VI, Divisions 1 and 2

ASME BPVC, Section IX, Welding and Brazing Qualifications

ASME PCC-1, Guidelines for Pressure Boundary Bolted Flange Joint Assembly

ASME PCC-2, Repair of Pressure Equipment and Piping

ASNT SNT-TC-1 2, A Personnel Qualification and Certification in Nondestructive Testing

ASNT CP-189, Standard for Qualification and Certification of Nondestructive Testing Personnel

ASTM G57 3, Method for Field Measurement of Soil Resistivity Using the Wenner Four-Electrode Method
MTI 129 4, A Practical Guide to Field Inspection of FRP Equipment and Piping

NACE RP 0169 ®, Control of External Corrosion on Underground or Submerged Metallic Piping Systems

NACE RP 0170, Protection of Austenitic Stainless Steels and Other Austenitic Alloys from Polythionic Acid Stress
Corrosion Cracking During Shutdown of Refinery Equipment

NACE RP 0274, High-voltage Electrical Inspection of Pipeline Coatings Prior to Installation
NACE RP 0275, Application of Organic Coatings to the External Surface of Steel Pipe for Underground Service
NACE Pub 34101, Refinery Injection and Process Mixing Points

NFPA 704 6, Standard System for the Identification of the Hazards of Materials for Emergency Response

ASME International, 3 Park Avenue, New York, New York 10016-5990, www.asme.org.
American Society for Nondestructive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, Ohio 43228, www.asnt.org.
ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.
Materials Technology Institute, 1215 Fern Ridge Parkway, Suite 206, St. Louis, Missouri 63141-4405, www.mti-link.org.
NACE International (formerly the National Association of Corrosion Engineers), 1440 South Creek Drive, Houston, Texas
77218-8340, www.nace.org.
6 National Fire Protection Association, 1 Batterymarch Park, Quincy, Massachusetts 02169-7471, www.nfpa.org.
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