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FOREWORD

Reliable plants meet owner expectations. Understanding these is the first step in designing for
reliability. Based on expectations, a plan needs to be developed that achieves goals efficiently,
subject to hardware/software constraints, and operating configurations and budgets. This plan
is the basis of a design that will deliver the most consistent production possible.

Effective reliability plans must prevent functional failures that affect power plant performance,
even though equipment itself fails. For this reason, most power plants are designed to tolerate
failures of certain components. However, the design must also address ease of maintenance. It
must ensure short downtimes when failures do occur, as well as when planning outage work.
Maintaining reliable production requires a strategy supporting equipment monitoring, mainte-
nance, and replacement. Successful maintenance strategies complement the plant design itself.
Clear, actionable guidance based upon established strategies should provide effective tools to
manage risk. This Standard provides an overview of common reliability program attributes to
attain reliability, maintainability, and availability at minimum cost, based upon an experts’ consen-
sus approach.

This Standard provides guidance for those who manage high-value production facilities' with
the reliability, availability, and maintainability characteristics expected in an asset management
program. It emphasizes program requirements, not implementation methods. Its developers
expect that companies with large generating facilities will benefit the most. This Standard considers
existing reliability process standards (see references), but its use is voluntary. It does not supersede
other accepted guidance, but rather it seeks to fill a gap.

This Standard will help those who operate, manage, and support generation facilities of all
types. In addition, auditors, lenders, or responsible agencies who determine compliance or provide
due diligence may use this Standard. By providing guidance for facilities that must comply with
safety and environmental requirements, it helps develop reliability programs, while meeting
production schedules to assure commercial success.

ASME RAM-1-2013 was approved by the RAM Standards Committee, under the jurisdiction
of the Board on Standardization and Testing, on May 28, 2013, and approved by the American
National Standards Institute (ANSI) as an American National Standard on August 28, 2013.

1 Managers, engineers, accountants, and executives.
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CORRESPONDENCE WITH THE RAM COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the
consensus of concerned interests. As such, users of this Standard may interact with the Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to:

Secretary, RAM Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such proposals should be
as specific as possible, citing the paragraph number(s), the proposed wording, and a detailed
description of the reasons for the proposal, including any pertinent documentation.

Proposing a Case. Cases may be issued for the purpose of providing alternative rules when
justified, to permit early implementation of an approved revision when the need is urgent, or to
provide rules not covered by existing provisions. Cases are effective immediately upon
ASME approval and shall be posted on the ASME Committee Web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request
should identify the Standard, the paragraph, figure or table number(s), and be written as a
Question and Reply in the same format as existing Cases. Requests for Cases should also indicate
the applicable edition(s) of the Standard to which the proposed Case applies.

Interpretations. Upon request, the RAM Committee will render an interpretation of any require-
ment of the Standard. Interpretations can only be rendered in response to a written request sent
to the Secretary of the RAM Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph number(s) and the topic of the inquiry.

Edition: Cite the applicable edition of the Standard for which the interpretation is
being requested.

Question: Phrase the question as a request for an interpretation of a specific requirement

suitable for general understanding and use, not as a request for an approval
of a proprietary design or situation. The inquirer may also include any plans
or drawings that are necessary to explain the question; however, they should
not contain proprietary names or information.

Requests that are not in this format may be rewritten in the appropriate format by the Committee
prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation may appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The RAM Standards Committee regularly holds meetings that
are open to the public. Persons wishing to attend any meeting should contact the Secretary of
the RAM Standards Committee.
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ASME RAM-1-2013

RELIABILITY, AVAILABILITY, AND MAINTAINABILITY OF
EQUIPMENT AND SYSTEMS IN POWER PLANTS

1 INTRODUCTION

A RAM program is a structured methodology to iden-
tify and deliver the reliability, availability, and maintain-
ability (RAM) requirements of a power plant in the most
cost-effective manner. This document is an assurance
standard to govern the master planning process for a
power plant RAM program. It is intended to provide a
methodology to develop and implement a comprehen-
sive availability assurance program for the design, con-
struction, and operation phases of the RAM project. This
Standard is applicable to both new and existing facilities.

2 SCOPE

This Standard provides the requirements to establish
a RAM program for any power-generation facility. The
program process includes

(a) establishment of RAM goals

(b) requirements for design, construction and com-
missioning, and operations

This Standard identifies the required RAM program
elements and responsibilities.

3 PURPOSE

The purpose of this Standard is to meet the owner’s
power plant RAM performance goals. This Standard
identifies program requirements that support effective
reliability processes in design, construction and commis-
sioning, and operations. It requires a risk-based
approach to design and provides requirements to opti-
mize performance effectively throughout the life cycle
of the power plant.

4 DEFINITIONS

basis of design (BOD): the underlying assumptions and
requirements that support the physical plant design.

criticality: the relative importance of equipment attri-
butes that range from physical materials and hardware
to design functions.

reliability, availability, and maintainability (RAM):

(a) the process of addressing all the associated con-
cepts of reliability, availability, and maintainability and
integrating them to meet the owner’s performance
objectives

1

(b) a set of requirements imposed on a plant, system,
or component to ensure that it
(1) will be ready for use when required
(2) will successfully perform assigned design-
intended functions
(3) can be maintained operationally over its speci-
fied life

5 RAM PROCESS

This process provides a procedure to develop and
implement a program that is a written, defined, verifi-
able, and living document that will enable the owner to
meet his/her performance goals. The steps in the RAM
process are given in paras. 5.1 through 5.4 (see Fig. 5-1).

5.1 Predevelopment

The owner shall establish needs by defining required
criteria that shall serve to develop objective require-
ments, goals, validation parameters, and acceptance
criteria.

5.2 Program Development

The owner shall select a project delivery method,
designer, and constructor to build the power plant to
the designed program criteria described in para. 5.1.

5.3 Program Implementation

The owner shall periodically review the program per-
formance of the plant to determine if the plant is achiev-
ing the objectives and goals described in para. 5.1.

5.4 Program Revision

The owner shall modify the program described in
paras. 5.2 and 5.3 to achieve the goals described in
para. 5.1 or with new criteria that the owner establishes.
Any owner-established criteria shall at least meet, or
exceed, the criteria outlined in this Standard.

6 RAM DESCRIPTION
The following describes the steps in the RAM process.
6.1 Predevelopment Phase (See Fig. 6.1-1)

The owner shall define the top-level functional
requirements for the plant. The output of the predevel-
opment phase is the BOD document, which will be used
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