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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. The use of API publications is voluntary. In some cases,
third parties or authorities having jurisdiction may choose to incorporate API standards by reference and may mandate
compliance.

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 \f
the information contained herein, or assume any liability or responsibility for any use, or the results of si:ch use, ¢
any information or process disclosed in this publication. Neither APl nor any of API’'s employees, suixcoi ‘ractors,
consultants, or other assignees represent that use of this publication would not infringe upon privately owr.>d i.ghts.

API publications may be used by anyone desiring to do so. Every effort has been made by the In: *tute to assure the
accuracy and reliability of the data contained in them; however, the Institute makes no representacon, warranty, or
guarantee in connection with this publication and hereby expressly disclaims any liability or re sponsibility for loss or
damage resulting from its use or for the violation of any authorities having jurisdiction with wi.i=t this publication may
conflict.

API publications are published to facilitate the broad availability of proven, sound e.2Jine >ring and operating practices.
These publications are not intended to obviate the need for applying sound engineerii 5judgment regarding when and
where these publications should be used. The formulation and publicatior. of API publications is not intended in any
way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformanco wih thiewnarking requirements of an API standard
is solely responsible for complying with all the applicable requirer..enic of that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to ‘ne anpiicable API standard.

Al 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, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001-5571.

Copyright © 2025 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.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachuseis
Avenue NW, Suite 1100, Washington, DC 20001, standards@api.org.


https://www.stdhive.com/standards/api-tr-11892025-pdf/



https://www.stdhive.com/standards/api-tr-11892025-pdf/

Contents

1 T 10T [ T 1o o I OSSPSR 1
2 Background INFOrMatioN ... ... o ettt e e e e e e ettt e e e e e e e e e s nnnneeeeaaaaeas 1
3 Internal Corrosion Threat Analysis and Corrosion Prediction ................cooieiiiiiiiiiiiiiec e e o
3.1 L [0 To I O7o 4 (o =7 1Y/ 4 OO PPPSPPP .3
3.2 (8 gl [T o [T oo ]| 0 o] 4 011 T o [P UUS PTTPRR 4
3.3 Microbiologically Influenced CorroSion (MIC) .........ooiiiiiiiiii e e e e 4
34 Other Corrosion MECNANISMS ..ottt e e e e e e e eeeae e e e e s snnneseeeeeae e s et eeeeeeaeeas 5
3.5 OperatioNal FACIOIS ...t e e e e e e e s s e ees e e e 6
3.6 Facility Design Impacting Internal COrTOSION ..........coiiiiiiiiiiiiiiiiiie e e es e e e e e rreeeaaae e 6
4 Prevention, Control, and Remediation .............ccuvuiiiiiiiiieiiiee e e e 8
41 Minimizing/Eliminating Dead LEgS .........oii i e raes et e e st e e 8
4.2 Line Sweeping (FIUSRING) ...coooi i reis e e es et e e e e e e e e s eeeaae e s 8
4.3 Chemical Cleaning and “Mothballing”............ccccceiiiiiiiiiiiee el L 9
4.4 [Tl g E=T ol Te=1 I @A 1= Y=o 1] o [ Uyt PSSO PP 9
4.5 Chemical Treatment.........c.c.vvviiiiieei e Y [, 9
4.6 Water Removal ........c.eeiiiieieeeeee e L 9
4.7 (@7 Y= 111 a1 1S/ I o 11 Vo S S SRR 9
5 INSPECHON ..o ettt et et h————————————— e e e e e e e e e e aaaaaaaaaaaaaaaaaes 10
51 INSPECHON MEINOAS ... ... e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaees 10
5.2 Lo ol=Ted i o] ol md fo e =1 1 o F L OO PP PP PPPPPTPPPPP 11
6 11/ 1 o SR 12
6.1 Permanently Mounted External Non-intrusi ‘c.N'onitoring TOOIS ............eeiiiiiiiiii e 12
6.2 LT (U T AV Y/ [ 1 (] o e RO PPERR 12
7 ASE SHUAIES ...t ettt b et b et a et e e 12
71 L0 170 1 (1o |2 USSP 12
7.2 0= £ I (o | USRS 13
7.3 Case Study 3 .....ccvvvvennn 0 PP 13
= 1T o][Te o | =1 o] 0 |V SRR 14
Figures

1 Int=arne | Corrosion Failures by Decade of Installation ............coooiiiiiiiiiiii e 2


https://www.stdhive.com/standards/api-tr-11892025-pdf/



https://www.stdhive.com/standards/api-tr-11892025-pdf/

Internal Corrosion in Pipeline Facilities
1 Introduction

In January 2022, API published Recommended Practice 1188, Hazardous Liquid Pipeline Facilities Integrity
Management, 1t Edition [1]. Internal corrosion is one of the primary threats identified in APl RP 1188 as having
the potential to impact onshore hazardous liquids pipeline facility integrity. Due to the increased prevalence of
internal corrosion within facilities (relative to internal corrosion in transmission pipelines) and the challenges
in performing facility piping inspections because the maijority of the piping is unpiggable, this technical repot
provides an overview of internal corrosion threats within facilities and guidance on threat management < na
mitigation. A few case studies are provided to showcase where internal corrosion failures within facilities >av2
occurred; lessons learned from those incidents; and how operators are evaluating and addressing tho threat.

2 Background Information

The 2016 API Pipeline Performance Tracking System (PPTS) advisory Operator Advisory or. Facilities Piping
and Equipment indicated that most releases that occur at pipeline facilities are small (1.2., < 5 BBLs) [2]. This
trend is true both for facilities incidents overall and failures specifically related to interna: 22 rosion. API data from
2010 to 2021 indicate that over half of the internal corrosion failures have been <5 B2Ls [ ].

There is no discernable trend in the number of internal corrosion failures ‘rom 2010 to 2021. There was an
increasing trend through 2015, with the trend decreasing slightly over the nex" few years, followed by a minor
increasing trend for a few years. The lack of trending is likely due to a ~oinbination of improved corrosion control/
management measures and increased emphasis on internal corrosion <. : a primary threat within facility piping in
the past decade, being counteracted by the progression of cerros on veithin aging facilities (since corrosion is a
time-dependent threat).

According to the 2016 PPTS Advisory, at least 50 % of fa :ility reileases caused by internal corrosion occurred at
a low point in the facility pipe. This trend has continued, wi*»"73 % of internal corrosion incidents from 2010 to
2021 being identified as occurring in low points.

Between 2010 and 2021, there was a significantly 'arger percentage of internal corrosion related failures on large
diameter piping within facilities (i.e. = 24 in.” tin .n e.ternal corrosion failures on large diameter piping. During that
period, 8 % of the external corrosion fai'ure ~ w.:re on piping = 24 in., compared with 24 % of internal corrosion
failures on piping = 24 in. In comparis.n, 29 % of external corrosion failures were on piping < 8 in. in diameter,
whereas 11 % of internal corrosioni~ilu-es were on piping < 8 in. in diameter. While the total distance of facility
piping of each diameter is not kno vn, the fact that there is a higher percentage of failures caused by internal
corrosion on large diameter vars s s.naller diameter could indicate that diameter plays a role in the potential for
internal corrosion to occur wit in facilities. This is likely related to the impact of diameter on flow velocity and thus
the decreased ability to.¢:ntrc in or sweep water and solids with increasing pipe diameter.

API data [3] indicec that for 38 % of internal corrosion failures, visual inspection results showed localized pitting
(versus general Larrosion). The predominance of localized corrosion is not surprising, given that most internal
corrosion mech.~nismns manifest as localized versus general corrosion. By cause, 47 % of internal corrosion
was attributed to microbiologically influenced corrosion (MIC); 37 % to water dropout/acid; 7 % to corrosive
commecdity; and 1 % to erosion. The remaining was attributed to “other.”

As showi. in‘rigure 1, a review of internal corrosion failures that occurred between 2010 and 2021 relative to
(he decade of installation shows that of known pipe installation years, pipe installed in the 2010s had the highest
~umbper of failures, with almost 40 % more than the next highest category (44 versus 32). This suggests that:

1) internal corrosion is not being adequately addressed as new piping or facilities are being installed;

2) internal corrosion failures within facilities can occur at locations where high corrosion rates exist; or
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