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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 aiy
information or process disclosed in this publication. Neither API nor any of API's employees, subcontracw:s
consultants, or other assignees represent that use of this publication would not infringe upon privately orvne rights.

API publications may be used by anyone desiring to do so. Every effort has been made by the Institute .~ assure the
accuracy and reliability of the data contained in them; however, the Institute makes no represe. taticn, viarranty, 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, sounu enjineering and operating
practices. These publications are not intended to obviate the need for app:/ng sound engineering judgment
regarding when and where these publications should be utilized. The formulation ai d-ublication of API publications
is not intended in any way to inhibit anyone from using any other practice<

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 requiremnte 27 that standard. APl does not represent,
warrant, or guarantee that such products do in fact conform to the = plicable API standard.

Classified areas may vary depending on the location, condition.-2quipment, and substances involved in any given
situation. Users of this Recommended Practice should consult with the appropriate authorities having jurisdiction.

APl is not undertaking to meet the duties of emplc er:, nianufacturers, or suppliers to warn and properly train and
equip their employees, and others exposed, conczrning health and safety risks and precautions, nor undertaking
their obligations to comply with authorities hcving ixrisdiction.

Information concerning safety and heai.> .t sks 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 data sheet.

A ig‘s reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means,
ele stronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the
Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Washington, DC 20001.

Copyright © 2015 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 specification.

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

This document was produced under API standardization procedures that ensure appropriate notii~ation and
participation in the developmental process and is designated as an API standard. Questic.s concarning the
interpretation of the content of this publication or comments and questions concerning the procedu.=s under which
this publication was developed should be directed in writing to the Director of 3tandards, American
Petroleum Institute, 200 Massachusetts Avenue, NW, Washington, DC 20001. Requests for 2= mission 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 ati ':asu =very five years. A one-time
extension of up to two years may be added to this review cycle. Status of the publica:’zi1 can be ascertained from the
APl Standards Department, telephone (202) 682-8000. A catalog  of API publications and materials is
published annually by API, 200 Massachusetts Avenue, NW, Washington L 2ud01.

Suggested revisions are invited and should be submitted to tho Sianac-us Department, API, 200 Massachusetts
Avenue, NW, Washington, DC 20001, standards@api.org.
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Introduction

This Recommended Practice (RP) provides guidance to pipeline operators for developing and maintaining a pipeline
safety management system (PSMS). The elements of this RP are structured to minimize nonconformity with other
pipeline safety processes and procedures. While this RP may include some elements of other management systems
(such as those particular to environmental management, occupational health, personnel safety management,
financial management, or insurance risk management), it does not include all requirements specific to those systems.
This RP may be used either in conjunction with or independent of other industry-specified documents. Finally, this F®
builds upon and augments existing requirements and is not intended to duplicate requirements of any <the:
consensus standards or regulations.

Managing the Safety of Complex Processes

Safe and effective pipeline operation requires awareness and management of many linked octiviics, yielding
complex processes. Examples of such activities include designing, constructing, operating. and 1aaintaining the
pipeline. Major accidents with high consequences rarely occur but when they do, the accident »ccurs because of an
alignment of weaknesses or failures across multiple activities. While safety efforts may beappic ! individually to each
activity, more effective safety performance is achieved when viewing the linked activitie> as | rocs sses that are better
dealt with holistically.

Managing processes requires different techniques than managing individual activities. Pipeline safety management
includes determining needs throughout the pipeline life cycle, provisioning ¢ 'fficient qualified human and financial
resources, identifying the proper sequence of a series of activities, monitsiing ond measuring the effectiveness of the
activities performed, and applying changes or corrections to those activiies ¢ s needed.

Safety Management Systems

Managing the safety of a complex process, as well as simpler systems, requires coordinated actions to address
multiple, dynamic activities and circumstances. Pursung the industry-wide goal of zero incidents (see Note 1)
requires comprehensive, systematic effort. While proc=zs related incidents are relatively infrequent, they can lead to
serious consequences. The elements of a safetv .21 agement system address ways to continually (see Note 2)
operate safely and improve safety performance.

NOTE 1 Incident as used in this RP applies t. bo.n incidents as defined in 49 CFR 192.3 and accidents as defined in 49 CFR
195.2.

NOTE 2 “Continuous” is used to incic7.e-constant; “continual’ is used to indicate periodic or incremental. “Continuous
improvement” is used so widely and is use.' b~rein even where improvement is periodic or continual.

The following principles comnrise ‘*he basis of this safety management system recommended practice.
a) Commitment, leaderchip, ana aversight from top management are vital to the overall success of a PSMS.

b) A safety-orientec <ul. 're is essential to enable the effective implementation and continuous improvement of safety
managemer:t syste.n processes and procedures.

c) Risk manage: entis an integral part of the design, construction, operation and maintenance of a pipeline.

d) Pipcline=rare designed, constructed, operated, and maintained in a manner that complies with Federal, state, and
v cal v 2gulations.

"1 Fipeline operators conform to applicable industry codes and consensus standards with the goal of reducing risk,
preventing releases, and minimizing the occurrence of abnormal operations.

f) Defined operational controls are essential to the safe design, construction, operation, and maintenance of
pipelines.

vii
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g) Prompt and effective incident response minimizes the adverse impacts to life, property, and the environment.

h) The creation of a learning environment for continuous improvement is achieved by investigating incidents
thoroughly, fostering non-punitive reporting systems, and communicating lessons learned.

i) Periodic evaluation of risk management effectiveness and pipeline safety performance improvement, including
audits, are essential to assure effective PSMS performance.

j) Pipeline operating personnel throughout the organization must effectively communicate and collaborate witl: ~ne
another. Further, communicating with contractors to share information that supports decision mcking ana
completing planned tasks (processes and procedures) is essential.

k) Managing changes that can affect pipeline safety is essential.
Plan-Do-Check-Act

The above principles are applied in a recurring manner to achieve continuous assessmnt ai. ! improvement. The
Plan—Do—Check—Act (PDCA) cycle is a four-step model for carrying out these efforts v.'thin ‘en :lements (Figure 1).
This methodology can be applied to the management system as a whole as w=ll-ac to i individual elements and
processes within the system. The PDCA principle is at the core of many managen. »nt « ystems, and its principal aim
is to encourage creating strategies and plans, executing those strategies anc plans 11 line with guidelines, checking
those actions for conformity, and using those results to adjust the next gene-a ian of plans. This cycle is iterative and
is maintained to achieve continuous improvement.

There are inputs (e.g. data, information, and resources) to the procasse = within each element yielding a set of outputs
(e.g. prioritized work that reduce risk and ultimately improve cafev,. performance). The pipeline operator defines
PSMS inputs and outputs within the execution of each of the et seni al elements. The pipeline operator defines these
inputs and outputs for each of the elements to be described and, tnrough the PSMS, reviews them periodically.

The PDCA cycle is useful when starting a new improveineat project; when developing a new or improved design of a
process, product, or service; or when defining a rene.*ive work process.

The PDCA cycle is also useful for the managome.:t'system as a whole as a model for continuous improvement and
when planning data collection and analysis, ' thei selecting and prioritizing threats or causes, and when implementing
any changes.

The components of the PDCA cyc'e arc:
Plan:  This step entails esw hlist ing the objectives and processes necessary to deliver results in accordance with

the organization’s polic.”s and the expected goals. By establishing output expectations, the completeness
and accuracy. Jf v e process is also a part of the targeted improvement.

Do: This step is the execution of the plan designed in the previous step.

Check:« Thic step entails the review of the results compared with established objectives. Comparing those results to
L 2 expected goals to ascertain any differences; looking for deviation in implementation from the plan.

AC:. This step is where a pipeline operator takes actions to continuously improve process performance, including
corrective actions on significant differences between actual and planned results, analyzes the differences to
determine their root causes, and determines where to apply changes that will include improvement of the
process or product.

viii
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NG 1L Eicments to be identified in Section 4 that serve as the framework for this RP are depicted with PDCA. The
p. ceme 2t of elements is provided as an example. The designation and placement of particular elements may differ
~mc g operators. Some elements bridge across multiple aspects of PDCA.

Figure 1—Plan—-Do—Check—Act (PDCA) Cycle
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Reflecting the cyclical nature of PDCA and the dynamic/evolutionary nature of the PSMS, the entire process begins
again from the start. Each cycle through PDCA produces opportunities for improvement. In addition, the application of
PDCA logic to individual elements within the process can provide similar insights and opportunities for improvement
within that element.

Goal of this Document and its Safety Management System Framework

The goal of this document is to provide pipeline operators with a framework to review an existing PSMS or develcp
and implement a new PSMS. Newly developing or improving a PSMS will enhance effectiveness of risk managemer.*
and enable continuous improvement of pipeline safety performance. Operators seeking to conform to this:documeni.
will work to build upon existing safety processes and establish new safety processes. Operators shu:ild ~eek to
mature their PSMS consistent with continuous improvement. Regardless of an operator's starting peint i ~latve to
existing systems or processes, the iterative or cyclic nature of the approach described provides-the opp ~rtunity for
continuous improvement. While operators should seek to gain conformance with a sense of urge.cy, .~.eframes to
reach significant and widespread maturity across all elements are measured in years. As a PSMC matures, it is
subject to assessment and continuous improvement.

The framework builds upon an operator’s existing pipeline safety management progrems v dr: wing upon industry
experiences, lessons learned, and existing standards. The intent of the framewc:'- is ‘= comprehensively define
elements that can identify, manage and reduce risk throughout the entirety of a pip.'ine’. life cycle and, at the earliest
stage, help prevent or mitigate the likelihood and consequences of an unintended relc ase or abnormal operations.

NOTE “Pipeline” is defined in Section 3 to address, more broadly, pipeline systems

Particular emphasis is placed on increased proactivity thinking of whit ce.n.,0 wrong in a systemic manner, clarifying
safety responsibilities throughout the pipeline operator’s organiza.on (including contractor support), the important
role of top management and leadership at all levels, encouragiry the r.on-punitive reporting of and response to safety
concerns, and providing safety assurance by regularly evalua.no operations to identify and address risks. These
factors work together to make safety programs and processes more effective, comprehensive, and integrated.

Flexibility

The framework is to be applied with flexibilit;’ to .xcCouvnt for the current state of development of particular elements of
management systems within a company. .2 cases where an operator is already operating under its own
comprehensive PSMS, this framework scrves as a basis of comparison and review between the industry
recommended practice and the opsiatoi'c system. Other operators may have some number of individually
established safety systems but no coi 1re'iensive PSMS. For them, this RP provides a means to integrate and add to
those efforts to establish a compreaensive PSMS. Still other operators may have no formal safety systems. For those
operators, adoption of the recui me.rded framework would be a starting point to build a PSMS, while learning from
more advanced operators. In !l ce ses, operators are intended to have the flexibility to apply this RP as appropriate to
their specific circumstances.

Scalability

The framework ‘s also intended to be scalable for pipeline operators of varying size and scope. The number of
employee. at «"quid pipeline operator can range from a handful to thousands. A local gas distributor or municipal
operato ‘may have only a few employees. An interstate transmission pipeline company may have entire divisions of
subject mettar experts. The 10 essential elements comprising the framework apply to organizations of any size and
sop! isticotion. Specific application of those elements to the operations and processes of a given operator will reflect
:ne scole of that operator. The framework elements and principles underlying it are broadly applicable, and strongly
.=co nmended, for energy pipeline operators of all sizes. It is the clear view of the committee generating this
document that the level of detail in each pipeline operator's PSMS should be appropriate for the size of their
operations and the risk to the public and the environment. For very small operators with a handful of employees,
adoption of all provisions within this RP may not be practical. However, even small operators can build on selected
provisions herein.


https://www.stdhive.com/standards/api-rp-1173-r2023-and-companion-guide-bundle-pdf/

Safety Culture

A positive safety culture is essential to an organization's safety performance regardless of its size or sophistication.
Safety culture is the collective set of attitudes, values, norms, beliefs, and practices that a pipeline operator’s
employees and contractor personnel share with respect to risk and safety. A positive safety culture is one where
employees and contractor personnel collaborate; have positive attitudes towards compliance (meeting and exceeding
minimum standards); feel responsible for public safety, and protection of the environment, for each other’s safety, and
for the health of the business; and fundamentally believe in non-punitive reporting.

Because of their number and complexity, pipeline operational activities with safety impacts are best managed
cohesively and systematically using a PSMS rather than piecemeal using various, discrete processes and
procedures. And, although a positive safety culture can exist without a formal PSMS, an effective PSMS cannot exist
without a positive safety culture. Therefore, operators should actively work to assess and improve their safety
cultures.

Maintaining a positive safety culture requires continual diligence throughout an organization to address issues
including complacency, fear of reprisal, over confidence, and normalization of deviance. Examples of indicators of a
positive safety culture within an organization are listed below.

The organization:

— embraces safety (personnel, public, and asset) as a core value;

— assures everyone understands the organization’s safety goals;

— fosters systematic consideration of risk, including what can go wrong;

— inspires, enables, and nurtures change when necessary;

— allocates adequate resources to assure individuals can successfully accomplish their PSMS responsibilities;

— encourages employee engagement and ownership;

— fosters mutual trust at all levels, with open and honest communication;

— promotes a questioning and learning environment;

— reinforces positive behaviors and why they are important;

— encourages two-way conversations about learnings and commits to apply them throughout the organization; and
— encourages non-punitive reporting and assures timely response to reported issues.

Adopting and implementing a PSMS will strengthen the safety culture of an organization. Leaders, managers, and
employees acting to make safety performance and risk reduction decisions over time will improve pipeline safety,
thereby strengthening the safety culture of an organization. With this RP, operators are provided a framework to
manage and reduce risk and promote continuous improvement in pipeline safety performance. The individual

elements, when executed as deliberate, routine, and intentional processes, are designed to result in improved
communication and coordination, which yield a cohesive system and a stronger safety culture.

Xi






Pipeline Safety Management Systems

1 Scope

This recommended practice (RP) establishes a pipeline safety management systems (PSMS) framework for
organizations that operate hazardous liquids and gas pipelines jurisdictional to the US Department of Transportation.
Operators of other pipelines may find this document applicable useful in operating to their systems.

This RP provides pipeline operators with safety management system requirements that when applied provide a
framework to reveal and manage risk, promote a learning environment, and continuously improve pipeline safety and
integrity. At the foundation of a PSMS is the operator’'s existing pipeline safety system, including the operator’s
pipeline safety processes and procedures. This RP provides a comprehensive framework and defines the elements
needed to identify and address safety for a pipeline’s life cycle. These safety management system requirements
identify what is to be done, and leaves the details associated with implementation and maintenance of the
requirements to the individual pipeline operators. The document does not explicitly address personnel safety,
environmental protection, and security, but the elements herein can be applied to those aspects of an operation.

Information marked “NOTE” are not requirements but are provided for guidance in understanding or clarifying the
associated requirement.

NOTE  This document defines the requirements of a safety management system applicable to pipelines. When the document
refers to a requirement of a safety management system, it can mean a requirement specified by this pipeline safety management
system or another safety management system in use by an operator that meets the intent of this document.

2 Normative References

No other document is identified as indispensable or required for the application of this standard. A list of documents
associated with API 1173 are included in the bibliography. The bibliography includes references a pipeline operator
may consider in developing or improving a PSMS.

3 Terms, Definitions, Acronyms, and Abbreviations
3.1 Terms and Definitions
For the purposes of this document, the following definitions apply.

3.1.1
accountability
Answerable for the correct and thorough completion of work.

3.1.2
allocation
Assignment, distribution, or apportionment.

3.1.3
audit
An examination of conformity with this RP and implementation of the PSMS.

NOTE  An audit may be performed by qualified external or internal personnel not involved in the operations being audited.

314
authority
Assigned power to control work by an organization, including power to delegate.





