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PREFACE

This Standard was prepared by the Standards Australia Committee ME-087, Machine Condition
Monitoring.

The objective of this Standard is to provide guidance for the development of prognosis processes.

This Standard is identical with, and has been reproduced from ISO 13381-1:2004, Condition
monitoring and diagnostics of machines, Prognostics, Part 1. General guidelines.

As this Standard is reproduced from an International Standard, the following applies:
(a) In the source text ‘this International Standard’ should read ‘this Australian Standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian Standard

ISO AS ISO

17359  Condition monitoring and diagnostics 17359  Condition monitoring and diagnostics of
of machines—General guidelines machines—General guidelines

Only normative references that have been adopted as Australian or Australian/New Zealand Standard
have been listed.

The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.
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INTRODUCTION

The complete process of machine condition monitoring consists of five distinct phases, as follows:
— detection of problems (deviations from normal conditions);

— diagnosis of the faults and their causes;

— prognosis of future fault progression;

— recommendation of actions;

— post-mortems.

As far as the prognosis of machine health is concerned (which demands prophecies of future machine
integrity and deterioration), there can be no exactitude in the process requiring statistical or testimonial
approaches to be adopted. Standardization in prognosis of machine health therefore embodies guidelines,
approaches and concepts rather than procedures or standard methodologies.

Prognosis of future fault progressions requires foreknowledge of the probable failure modes, future duties to
which the machine will/might be subjected, and a thorough understanding of the relationships between failure
modes and operating conditions. This can demand the collection of previous duty and cumulative duty
parameters, along with condition and performance parameters, prior to extrapolations, projections and
forecasts.

Also, there are a growing number of models for damage initiation and damage progression. Prognosis
processes need to accommodate these and future analytical damage models.

As computing power increases and multiple parameter analysis becomes a reality, the ability to predict the
initiation of a failure mode is not inconceivable if the initiation criteria, expressed as a set of parameter values
for a given mode, are known as well as their future behaviour for a given set of conditions.
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AUSTRALIAN STANDARD

Condition monitoring and diagnostics of machines—Prognostics

Part 1:
General guidelines

1 Scope
This International Standard provides guidance for the development of prognosis processes. It is intended

— to allow the users and manufacturers of condition monitoring and diagnostics systems to share common
concepts in the fields of machinery fault prognosis,

— to enable users to determine the necessary data, characteristics and behaviour necessary for accurate
prognosis,

— to outline an appropriate approach to prognosis development, and

— tointroduce prognoses concepts in order to facilitate the development of future systems and training.

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.

ISO 13372, Condition monitoring and diagnostics of machines — Vocabulary

ISO 17359, Condition monitoring and diagnostics of machines — General guidelines

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 13372 and the following apply.

3.1
prognosis
estimation of time to failure and risk for one or more existing and future failure modes

3.2
confidence level
figure of merit that indicates the degree of certainty that the diagnosis/prognosis is correct

NOTE 1 It is expressed as a percentage.
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NOTE 2  This value is essentially a figure representing the cumulative effect of error sources on the final certainty or
confidence in the accuracy of the outcome. Such a figure can be determined algorithmically or via a weighted assessment
system.

3.3

root cause

set of conditions and/or actions that occur at the beginning of a sequence of events that result in the initiation
of a failure mode

3.4

failure modes effects analysis

FMEA

pre-production design and development process to help determine the ways that a machine could fail, and to
assess the associated effects of such failure

NOTE The FMEA procedure is outlined in BS 5760-5.

3.5

failure modes effects criticality analysis

FMECA

process that adds an economic, financial and/or safety component to FMEA to assist in maintenance
management decisions

NOTE The FMECA procedure is outlined in IEC 60812.

3.6

failure modes symptoms analysis

FMSA

process based on FMECA that documents the symptoms produced by each mode, and the most effective
detection and monitoring techniques, in order to develop and optimize a monitoring programme

NOTE This process is outlined in ISO 13379.

3.7

estimated time to failure

ETTF

estimation of the period from the current point in time to the point in time when the monitored machine is
deemed to be in the failed condition

4 Pre-requisite data required

For the general concepts for condition monitoring, see ISO 17359. These form the basis for the prognosis
process and its pre-requisites. Prognosis requires collection of documented data covering the following:

a) the total population of plant, machinery and components under observation;

b) all monitored parameters and descriptors;

¢) historical operation data, and maintenance and failure data;

d) future operating and maintenance environments, requirements and schedules;
e) initial diagnosis, including identification of all existing failure modes;

f)  failure modelling processes that can include statistics, existing and future failure mode influence factors,
initiation criteria, and failure definition set points for all parameters, and descriptors;

g) curve fitting, projection and superimposition techniques;
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h)
i)
)
k)

1)

m)

alarm limits;

trip (shut-down) limits;

results of failure investigation;

reliability, availability, maintainability and safety data;
damage initiation data;

damage progression data.

The specific objectives of the collection of reliability data relating to current condition and field performance of
machinery are

to provide for a survey of the actual reliability and, hence, to enable the predicted reliability characteristics
of an item to be made and compared with field data and damage models, and thereby to improve future
predictions, and

to provide data for improving the reliability of both the current item and future developments.

The specific objectives of the collection of data relating to current field duties and cumulative duties of
machinery are

5
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to provide for a survey of the relationship between the actual reliability and the work done and, hence, to
enable a comparison of damage initiation and progression models with field data,

to provide data for improving the damage estimation models of both the current item and future
developments, and

to provide data for the extension of the range of applications for damage estimation models.

The specific objectives of the collection of cost data relating to monitoring equipment and usage, production
losses, secondary damage losses, maintenance activities and stores inventories of machinery are

to provide for a survey of the benefit-to-cost ratios of various alternative maintenance actions,
to improve future maintenance decisions,

to provide data for reducing the operating and maintenance costs of both the current item and future
embodiments, and

to provide cost data (along with monitored data and performance data, and also with field duty data) for
the optimal organization and management of any maintenance operation (on-condition maintenance,
scheduled preventive maintenance, corrective maintenance, service personnel, spare parts stores, etc).

Prognosis concepts

Basic concepts

Prognosis is an estimation of time to failure and risk for one or more existing and future failure modes, and is
normally intuitive and based on experience. Prognosis is usually effective for faults and failure modes with
known, age-related, or progressive deterioration characteristics, the simplist of which is linear. Prognostics are
most difficult for random failure modes.
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