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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national ISO (the
International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates
closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical

standardiza

tion.

The procediires used to develop this document and those intended for its further maintenano
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fq
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Introduction

This document provides guidelines for condition monitoring and diagnostics of machines using
parameters such as vibration, temperature, tribology, flow rates, contamination, power, and speed
typically associated with performance, condition, and quality criteria. The evaluation of machine
function and condition may be based on performance, condition or product quality.

Condition monitoring forms a vital component of asset management and this document is the parent
document of a group of standards which cover the field of condition monitoring and diagnostics. The
range of condition monitoring standards are indispensable for the use and implementation of the
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Hetecting symptoms of root cause failure modes and describes the generic approad
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INTERNATIONAL STANDARD
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Condition monitoring and diagnostics of machines —
General guidelines

1

Scope

This document gives guidelines for the general procedures to be considered when setting up a condition

mon{toTiNg ProgTATIITE fOT MTACITITTES amd IICiudes TEferences to ass0ciated Stamdards Teq
process. This document is applicable to all machines.

2
The

consfitutes requirements of this document. For dated references, only(the edition cited
unddted references, the latest edition of the referenced document (incliiding any amendme

[SO 4041, Mechanical vibration, shock and condition monitoring — Voeabulary

ISO
ISO

techniques — Part 1: General guidelines

3

For

following apply.

ISO gnd IEC maintain terminological databases for use in standardization at the following ¢

3.1

equipment
machiine or group.of machines including all machine or process control components

4

A genetic procedure which may be used when implementing a condition monitoring pr

Normative references

following documents are referred to in the text in such a way that some or all of t

13372, Condition monitoring and diagnostics of machines ~<5Vocabulary

13379-1, Condition monitoring and diagnostics of machines — Data interpretation ang

Terms and definitions

tthe purposes of this document, the term's and definitions given in ISO 2041, ISO 13

ISO Online browsing platferm: available at https://www.iso.org/obp

IEC Electropedia: availabte at http://www.electropedia.org/

Overyview of condition monitoring procedure

nired in this

heir content
applies. For
hts) applies.

diagnostics

B72 and the

ddresses:

pgramme is

described in Clauses 5 to 11 and shown in diagrammatic form in Figure 1. Details on the key steps to
be followed are provided. Condition monitoring activities should be directed towards identifying and
avoiding root cause failure modes.

Particular techniques of condition monitoring are only introduced briefly. They are covered in more
detail in other International Standards referenced in Annex D and the Bibliography.

© ISO 2018 - All rights reserved
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OVERVIEW

Cost benefit analysis -

DETAIL
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Equipment audit
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{

COMMENTS
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{
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Specific International Standards
Discussion with maintenance
personnel

Condition monitoring expertise
Equipment suppliers

Available instrumentation
Select transducers

Select CM system

Improve
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in diagnosis? Low-{ and prognosis
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: level
High
Y

Determine required maintenance action

Configure CM system

Set up measurement sequence
Take initial measurements
Setorreview initial alert criteria
Schedule measurements

Data acquisition
Take baselines

Are measurements reasonable
- Poor readings

- Transducer fault

- Adjacent machines

- Machine not running

Compare to alert/alarm criteria

Carry out diagnosis
Carry out prognosis
Review symptoms, rules etc

To improve confidence

- More measurements

- Other techniques

- Correlate measurements

Determine maintenance action

Determine
maintenance
action

Carry out maintenance action

!

_‘

Feed back results to history record

Review

{

Review and measure effectiveness

Carry out maintenance action
Feedback results and history
Record spares used

Confirm diagnosis after
maintenance action completed

Review alert/alarm criteria
Key performance indicators
Review available techniques

Figure 1 — Condition monitoring procedure flowchart
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An initial feasibility and cost benefit analysis helps in establishing accurate key performance indicators
and benchmarks to measure the effectiveness of any condition monitoring programme. Items to
consider include the following:

a)
b)

life cycle cost;
cost of lost production;

c) consequential damage;

d) yvarranty and insurance.

6 Equipment audit

6.1

Identification of equipment

A gemeric machine schematic of the typical components and processes to-b€ considered in the condition

mon

List

surveillance systems.

toring management process is shown in Figure 2.

hnd clearly identify all equipment and associated power supplies, control systems gnd existing

BUILDING/ PIPEWORK/ LUBRICATION CONTROL SYSTEMS PERFORMANCE/
STRUCTURE ANCILLARIES Oils, greases! Mechanical, electrical, SETTINGS/RANGES
Resonapces, Inlet, exhaust, water, hydraulic,ffuids, pneumatic, hydraulic, Speed, prssure, load,
materl.zﬂs, heat exchanger.s, powders; water DCS (Distributed temperdture, noise,
cpmposition, condensers, cooling, lubrication, etc. control system), etc. vibrgtion, etc.
etc. valves, resonance, etc. ’
INPUTS OUTPUTS
Elegtrical power, Waqrk, power,
ex,temal‘;rid' MACHINE DRIVER(S) DRIVEN thriist, motion,
supply frequency, Turbine, fan, electric COUPLING COMPONENT(S) . Jressure,
hydfaulic, steam, motf)r, réciprocating Coupling Rotpr, generator, i prioduct, etc.
air|wind, hydro engine, compressor, type(s) turbine, fan, pump, __J.
etc. flywheel, transformer, or compressor, motor,
etc. gearbox flywheel, gearbox, etc.
Mountings (if applicable) (ifapplic.) Mountings (if applicable) ENVIRONMENT
PHRSONNEL Wedther, wind,
perators, STRUCTURE/FOUNDATION (if applicable) rain, femperature,
mlaintainers; . . eye ) altitude, pressure,
thff traini Material, stiffness, flexibility, resonance, fatigue, huhidity ete
stailtraining thermal expansion etc. y ete.
etc!
y4
PROTECTION DATA CMEBCENIQUES 11 ocAaTION AND | | ADJACENT
SYSTEMS CMMS (Computerised (existing and future) MACHINES
Overspeed maintenance management Visual inspection, ACCESSIBILITY i
verspeed, system), data, baselines, vibration, tribolo Safety, access, ! ratlo_n,
current, voltage ’ g% ise, h beats, noise
earth. etc. history, acceptance records, thermography, acoustic, hoise, heat, hermal etc.
T post installation trials, etc. performance, etc. etc. thermal, etc.

Figure 2 — System factors influencing condition monitoring
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6.2 Identification of equipment function
Identify the following information.
a) Whatis the system, machine or equipment required to do?

b) What are the machine or system operating conditions or range of operating conditions?

7 Reliability and criticality audit

" the
rs is

the

7.2 Equipment criticality

A criticality|assessment of all machines is recommended in order to créate a prioritized list of machines
to be included (or not) in the condition monitoring programme. This may be a simple rating syjstem
based on fagtors such as the following:

a) cost of nachine down-time or lost production costs;
b) failure fates and mean time to repair;

c) redundancy;

d) conseqyential or secondary damage;

e) replacement cost of the machine;

f) cost of maintenance or spares;

g) life cycle costs;

h) cost of the monitoring systém;

i) safety and environmental impact.

One or more|of the abaye factors may be weighted and included in a formula to produce the prioritized list.

The results pf this process may be used when selecting methods of monitoring (see Clause 8).

7.3 Failure modes, effects and criticality analysis

It is recommended that a failure modes and effects analysis (FMEA) or failure mode effect and
criticality analysis (FMECA) be performed in order to identify expected faults, symptoms and potential
parameters to be measured which indicate the presence or occurrence of faults.

The FMEA and FMECA audits produce information on the range of parameters to be measured for
particular failure modes. Parameters to be considered are generally those which indicate a fault condition,
by either an increase or a decrease in the particular or characteristic measured value or by some other
change to a characteristic value such as pump or compressor performance curves, reciprocating internal
combustion engine pressure-volume performance curves and other efficiency curves.

Examples of measured parameters which can be useful to consider for a range of typical machine types
are given in Annex A.

4 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=3a90d0b6b53fbc3fead593355c69835d

ISO 17359:2018(E)

Annex B contains an example of a form (Table B.1) which can be completed for each machine type,
linking each fault to one or more symptoms or measured parameters showing the occurrence of the
fault. Completed examples for the machine types shown in Annex A are included in Tables B.2 to B.11.

References to more detailed methods of carrying out FMEA and FMECA are given in the Bibliography.

7.4 Alternative maintenance tasks

If the failure mode does not have a measurable symptom, it might be necessary to apply alternative
maintenance strategies. These include burn-in (initial testing), run to failure, corrective maintenance,
preventive maintenance or modification (design out).

8 Monitoring method

8.1 | Measurement technique

For the particular measurable parameter considered to be applicable follewing the previdqus selection
process, one or more measurement techniques can be appropriate. Measured parameters cin be simple
meagurements of overall values or values averaged over time. For certain parameters, such as current,
voltdge, and vibration, simple measurements of overall values, might not be sufficient fo show the
occufrence of a fault. Techniques such as time, spectral and phase measurement can be(required to
reveal changes caused by faults.

Examples of monitored parameters useful to consider ‘for a number of machine types are given in
Anngx A. Examples of standards which can be useful iy the identification of particular measurement
metHods and parameters for different machine types.are included in the Bibliography.

The [range and application area of International Standards relating to condition morfitoring and
diaghostics are shown in Annex D.

Condition monitoring systems can take-many forms. They can utilize permanently installed, semi-
permjanent, or portable measuring instrumentation, or can involve methods such as sampliing fluids or
other materials for local or remote analysis.

8.2 | Accuracy of monitored'parameters

In mpst cases, the accuraey required of the parameters to be used for machine condition monitoring
and |diagnosis is not-hécessarily as absolute as the accuracy which might be requirgd for other
meagurements such as performance testing. Methods using trending of values can be effdctive where
repeptability of measurement is more important than absolute accuracy of measurement. Correction
of measured parameters, e.g. to standard atmospheric conditions of pressure and temperature, might
not necessarily be required for routine condition monitoring. Where this is required, adyice is given
in the appfopriate acceptance testing standard. A selection of International Standardd relating to
perforimance and acceptance testing is included in the Bibliography.

8.3 Feasibility of monitoring

Consideration should be given to the feasibility of acquiring the measurement, including ease of
access, complexity of the required data acquisition system, level of required data processing, safety
requirements, cost, and whether surveillance or control systems exist that are already measuring
parameters of interest. Examples of faults and the parameters to be measured to detect them are given
by machine type in Annex B. Although presented by machine type, it is recommended that the complete
machine system be included in the decision and monitoring process.

© IS0 2018 - All rights reserved 5
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8.4 Operating conditions during monitoring

If possible, monitoring should be carried out when the machine has reached a predetermined set of
operating conditions (e.g. normal operating temperature) or, for transients, a predetermined start and
finish condition and operating profile (e.g. coast down). These are also conditions which can be used
for a specific machine configuration to establish baselines. Subsequent measurements are compared
to the baseline values to detect changes. The trending of measurements is useful in highlighting the
development of faults.

Measurements of different parameters should be taken wherever possible at the same time or under
the same operating conditions. For variable duty or variable speed machines, it might be possible to

achieve sim

tar measurenent tomditions by varying Speed; toad Or SOITE Oter COMtrot pararieter:

It is also inpportant to be able to determine if a change in one or more parameters is_due't

occurrence

8.5 Moni

Considerati
periodic sar]

bf a fault or is due to a change in duty or operating conditions.

foring interval

hpling is required. The monitoring interval primarily depends ornthe type of fault, itg

of progression and, thus, the rate of change of the relevant parameters. The'elapsed time betwee

fault detecti
the measurf{
detect the p

on and actual failure is known as the lead time to failure (LTTF) and particularly influg
bment interval (frequency of measurements) and type ofymonitoring system necessa
brticular fault syndrome.

However, the monitoring interval is also influenced by factors such as the operating conditiong

duty cycles)
criticality aj

8.6 Data

For steady-4
data before

cost, and criticality. It is useful to include these.factors in the initial cost benefit analy
nalysis.

acquisition rate

tate conditions, the data acquisitieri rate should be fast enough to capture a complete
conditions change. During transients, high-speed data acquisition might be necessary.

b the

n should be given to the interval between measurements and.-whether continuofis or

rate
h the
nces
Iy to

(e.g.
5iS or

bet of

8.7 Record of monitored parameters

Records of thonitored parameternsshould include, as a minimum, the following information:

a) essentigl data describing:th€ machine;

b) essentidl data describing operating conditions;
c) the megsurementposition;

d) the medsured quantity units and processing;
e) date andtime information.

Other information useful for comparison includes details of the measuring systems used and the
accuracy of each measuring system. It is recommended that details of machine configuration and any
component changes also be included. Annex C gives typical information which should be recorded when
monitoring and Table C.1 shows an example of a typical form for recording asset and measurement data.

8.8 Measurement locations

Measurement locations should be chosen to give the best possibility of fault detection. Measurement
points should be identified uniquely. The use of a permanent label or identification mark is
recommended.

© ISO 2018 - All rights reserved
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Factors to take into consideration are as follows:

ds listed in

pntained in
8528-9 and

e contained

occurrence
easing. Step
boundaries,
o of several

ography.

S0 13373-1,
14694 (see

tontained in

a) safety;

b) sensor selection;

c) signal conditioning;

d) high sensitivity to change in fault condition;

e) reduced sensitivity to other influences;

f) repeatability of measurentents;

g) 4ttenuation or loss of signal;

h) accessibility;

i) ¢nvironment;

j) ¢osts.

Infojmation on measurement locations is contained in technique afid application standa

Anngx D, and in some of the standards listed in the Bibliography.

1) For vibration condition monitoring, information on ‘measurement locations is ¢
ISO 13373-1, ISO 10816 (all parts), ISO 7919 (all parts), ISO 20816 (all parts), ISO
ISO 14694 (see Table D.1 and Bibliography).

2) TFor tribology-based condition monitoring, information on measurement locations will
in ISO 14830-1Y) (see Table D.1).

8.9 | Initial alert/alarm criteria

The initial alert/alarm criteria should b€ set to give the earliest possible indication of the

of a fault. The alarms can be single values or multiple levels, both increasing and/or dect

changes which occur within previously set alert boundaries, while not exceeding the alert
can still require investigatiof. )JAlert/alarm criteria can also result from the processin
meagurements or be set as envelopes on dynamic signals.

Alert/alarm criteria shiguld be optimized over time as an iterative process. Informatiof on setting

alertj/alarm criteria-is/contained in Annex D, and in some of the standards listed in the Bibl

a) Forvibrationcondition monitoring, information on alert/alarm criteria is contained in
1SO 10816 (all parts), ISO 7919 (all parts), ISO 20816 (all parts), ISO 8528-9 and ISQ
Table. Dl and Bibliography).

b) Iar+tribology-based condition monitoring, information on alert/alarm criteria will be

SO 14830-15(see Table D1):

8.10 Baseline data

Baseline data are data or sets of data as measured or observed when the equipment operation is known
to be acceptable and stable. Subsequent measurements can be compared to these baseline values to
detect changes. Baseline data should accurately define the initial stable condition of the machine,
preferably operating in its normal operating state. For machines with several operational states, it
might be necessary to establish baselines for each of these states.

NOTE

for routine condition monitoring.

1

Under preparation.

© ISO 2018 - All rights reserved

It is also possible for baselines to include more parameters and measurement points than those used


https://standardsiso.com/api/?name=3a90d0b6b53fbc3fead593355c69835d

ISO 17359:2018(E)

For new and overhauled equipment, there can be a wear-in period. As a result, it is common to see a
change in measured values during the first few days or weeks of operation. Therefore, time should be
allotted for wear-in before acquiring baseline data or, for overhauled equipment, before re-establishing
baselines.

For equipment which has been operating for a significant period, and monitored for the first time, a

baseline can still be established as a trending reference point.

9 Dataa

cquisition and analysis

9.1 Meas

The generall
trends, basg
condition m
to be taken
measureme
be carried g

mode. For many condition monitoring techniques, computer-based systems, are available which 3

in the mana

9.2 Quality of measurements

The quality
These can iy

urement and trending

procedure for data acquisition is to take measurements and compare them te\hista
tline data or representative data for the same or similar machines. Managéntent
pnitoring data collection procedure is often done online by arranging for thé/measure
n a scheduled acquisition sequence. Data collection can also be managed, off-line by t4
ts along a predetermined route or tour of the plant. Measurements.are*then schedul
ut at an initial regular periodicity which is much more frequent than/the expected fa

bement of data acquisition, data-collection routes, recording and trending of measurem

bf any measurement needs to be established. There ate’many causes of poor measuremn
clude the following:

rical

f th
gl\eflt(se

king
ed to
ilure
ssist
ents.

ents.

a) poor meunting of transducer;

b) transducer fault;

c) cable faplt;

d) incorre¢t measurement range resulting in'a saturated signal;

e) samplirlg rate insufficient to detectthe actual rate of change of the measured parameter.

If poor quglity measurements ,are” detected or suspected, it might be necessary to repeat the
measurements or to rectify the-measurement system fault.

9.3 Measurement comparison to alert/alarm criteria

If the measyred valués)are acceptable compared to the alert/alarm criteria, it might not be necessdry to
take any actiion othier'than to record the values and to continue to monitor them. If the measured vialues
are not acceptableé compared to the alert/alarm criteria, then the diagnosis process should be initiated.
There can ble‘d¢casions when no anomalies are suspected or detected, but diagnosis and prognogis is

still carried out because of a requirement for a machine health assessment decision, e.g. when carrying
out a condition survey of equipment before a major shut-down. This could also be the case where other
symptoms are noted which might have been outside the monitoring programme, but were detected by
an alert operator, for example, noise, smell or visual symptoms.

9.4 Diagnosis and prognosis

The diagnosis process is generally triggered by anomaly detection. This detection is carried out by
making a comparison between the present descriptors of a machine or by comparison with similar
machines or chosen from experience, from the specifications of the manufacturer, from commissioning
tests, or computed from statistical data.

The possibility of carrying out diagnosis depends on the machine type, configuration and operating
conditions. A fault may have been indicated by a change in one or more of the measured or derived

8 © ISO 2018 - All rights reserved
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parameters from the baseline values. For the machine types shown in Annex A, examples of faults and
their associated symptoms or measured parameters are given for each machine type in Annex B. As
and when circumstances permit, further examples of machine type and faults shown by performance
parameter monitoring may be included in this document. Until such time, fault parameter identification
can be found using experience or results of operation, and the interpretation agreed between
manufacturer and customer.

Different approaches can be used for diagnosing a machine. Two such approaches are

a) the faults/symptoms approach, and

b) the causal ;\pprnnr‘h

Faul{ diagnosis procedures shall be in accordance with ISO 13379-1.

The ¢ondition monitoring process might show the expected progression of existingand futufe faults and
indidate the estimated time to failure (ETTF). This is known as prognosis. Fault’prognosiq procedures
should be in accordance with ISO 13381-1.

Ifconidence in the diagnosis and/or prognosis is low, then further verification could be required. If the
confildence is high, it might be possible to initiate maintenance or corrective action immediptely.

9.5 | Improving diagnosis and/or prognosis confidence

In orfder to increase confidence in the diagnosis/prognosis)it might be necessary to carry out one or
moreg of the following actions:

a) retake the measurement(s) to confirm the measurement(s) and alarm conditions;
b) ¢ompare the measurement(s) to past histori¢al trends;
c) teduce the interval between the successive intended measurements;

d) {ake additional measurements at the-same and/or at extra locations;

e) Wse a more sophisticated diagnostic process or measurement technique;

f) se alternative techniques.for correlation;

g) odify operating conditions or machine configuration to assist in diagnosis;
h) feview symptoms-and rules;

i) ¢all in otherexpertise in the particular machine/mode of failure.

10 Determine maintenance action

HC | £ octioa aalhiol co o ol 1o ol o o foxr prno ol ion saritlh 1ods i+ i
The 1mylcol, aC IO Wit Cat D CtanCI i CeTr tam Crr Cuti S tante s, C g5 TO0T ratmCS—vw It 10 vV Crltlcallty,

is to decide to carry out no immediate action and to continue to monitor at normal intervals.

Generally, depending on the level of confidence in the diagnosis/prognosis of fault occurrence, a
maintenance decision and action should be carried out, e.g. the initiation of inspection or corrective
work. If the alert/alarm criteria indicate a severe fault condition, it might be necessary to initiate an
immediate shut-down.

Typical decisions include the following:
a) no action, continue routine monitoring;
b) reduce the interval to the next required measurement;

c) change (reduce or increase) the machine load, speed or throughput;

© ISO 2018 - All rights reserved 9
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d) shut down the machine;

e)
f)

inspect

the machine or bring forward routine planned maintenance;

carry out corrective maintenance.

When maintenance actions have been completed, it is recommended that any maintenance activities
and changes to the machine be recorded, including details of spares used, skills used, and other faults
discovered during the repair/restoration. These should be fed back to form a historical record, which
can assist in future diagnosis and prognosis, and which is also useful when the condition monitoring
process is reviewed.

When maintenance actions have been carried out, it is useful to inspect components to confirm the

initial diag

Repetitive f
failures can
reduce the i
condition m

r:Iosis or prognosis was correct.

hbilures can reduce system reliability and increase operating cost. If the oot cau
be identified, the maintenance action can be reviewed and optimized inerder to avg
mpact of the failures. The appropriate maintenance action may include, more sophisti
pnitoring techniques, additional maintenance tasks, discussion with,the manufacturef

modification (design out).

11 Reviey

Vv

t the

se of
id or
rated
, and

Condition nponitoring is an ongoing process and techniques that ‘may not have been availab

considered
access, safet
monitoring
effectivenes
techniques

Alert/alarm

Fo be too costly at the time, or too complicated, orqahfeasible in some other way (1

s of techniques currently being undertaken inthe programme should be assessed an
onsidered no longer necessary removed.

criteria could also need revision due to-changes in the machine such as progressive Y

ageing, mod|
because of

the baselind
measured v
necessarily

into account.

To ensure ef

ification, operation or duty-cycle changes. Measured values and baselines could also ch
aintenance work, including component change, adjustment or duty change. In certain d
may need to be re-established following such changes. It should be noted that chang
hlues can also be due to normal or controlled changes in the operating conditions, an
indicate a fault condition' Rule-based diagnostics could have to be modified to take {

fective and sustainable data management, the following items require particular atter]
 reports should’be issued within an appropriate timescale;
should bébacked up in a secure and regular manner;

es should be reviewed, updated and refined at regular specified intervals;

a) advisor
b) all data
c) databag
d) alarms

e, or
k of

y problems, etc.) could, on review, become feasible, It is recommended that the condition
procedure include a review process to allow sueh re-evaluations to be made. Similarly, the

any

vear,
ange
ases,
es in
d not
hese

tion:

:H'ihgc should be reviewed and :\d}'ncfpd at rpgnlqr cpprifipd intervals

12 Training

Information on the requirements for qualification and assessment of personnel to carry out condition
monitoring and diagnostics of machines is given in the relevant technique-based part of ISO 18436 (all
parts) (see Annex D).

10
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Annex A
(informative)

Examples of condition monitoring parameters

Table A.1 — Examples of condition monitoring parameters by machine type

Machine type Q)
Parameter | Electric Steam Aero gas Industrial Compres- | Electric RIC <Q Power
tur- : gas tur- |Pump . (1, an
motor . turbine . sor generator | engine transformer
bine bine AN

Temperature |e . . . . . . A{SJ . .
Presgure . . . . . INR) . .
Presgure . Q

(hea) 9

Presgure ratio . . o | O\

Presqure . . <(

(vacyum) OO

Air flow o . N\ N . o

Fuel flow ° . ) \\7’ .

. L

Fluid|flow . o 5{9 o

Curr¢nt o $ o .
Voltajge . A\‘U . o
Residtance o x{ o .
Electjrical . . C\)J: .

phase AN

Inpuf power o . . o o . .
Outppt power |e . ;\@ . . . o
Noisd . . (‘ \) . . ° ° ° . .
Vibrdtion . ° m . |o ° 0 ° . ° . .
Acouktic ° q\ ) . . . ° ° . . .
emisgion O)

N
Ultrasonics . Oy . . . o . . . . .
Oil pressure 1.\?‘\ . . . o . . . .
N

Oil %y L] L] L] L] L] L] L] L]
consmptiép-

0il (t r]&}&vy) ° . ° . . . ° . . .
Thermography ° ° ° ° o ° ° ° o o
Torque D . o o o B

Speed ° ° ° ° o ° ° ° o
Length .

Angular . . . .

position

Efficiency . o . . . o

(derived)

¢ Indicates condition monitoring measurement parameter is applicable.

Key

RIC: Reciprocating internal combustion

NOTE This table contains examples and is not an exhaustive list. Other parameters may be appropriate to consider.
© ISO 2018 - All rights reserved 11
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Annex B
(informative)

Matching fault(s) to measured parameter(s) or technique(s)

An example of a blank form that may be completed for a particular machine type is given in Table B.1.

Tabl

technique(s)

e B.1 — Example of form for matching fault(s) to measurement parameter(s) or,

Machine ty

pe: Symptom or parameter change

faults

Examples|of

O 0[N |Ul D WIN|-

=
o

[uny
[y

12

e Indicates

symptom could occur or parametér could change if fault occurs.

Tables B.2 {
listing somd
techniques t

0 B.11 show examples of.Table B.1 completed for the machine types shown in Anng
of the most common_ faults expected to occur, and matching them to the parametefr
hat can be measurged-and monitored in order to show the occurrence of the faults.

<
&

wn
o
I~

12
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