TECHNICAL IEC
REPORT TR 62010

First edition
2005-10

Analyser systems —
Guidance for maintena

Reference number
IEC/TR 62010:2005(E)



https://standards.iteh.ai/catalog/standards/iec/127cab6c-f635-48ac-9d29-4fe22a9b62fa/iec-tr-62010-2005

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current technology. Informati
this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendment$
Information on the subjects under consideration and work in
by the technical committee which has prepared this publicat{
of publications issued, is also available from the following;

e |IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web S|t

. IEC Just Published

This summary of recently i
is also available by email.



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://standards.iteh.ai/catalog/standards/iec/127cab6c-f635-48ac-9d29-4fe22a9b62fa/iec-tr-62010-2005

TECHNICAL IEC
REPORT TR 62010

First edition
2005-10

Analyser systems —
Guidance for maintena

©

O IEC 2005 O Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XB
International Electrotechnical Commission

MexayHapoaHas dnektpoTexHnyeckas Komucens For price, see current catalogue



https://standards.iteh.ai/catalog/standards/iec/127cab6c-f635-48ac-9d29-4fe22a9b62fa/iec-tr-62010-2005

—2- TR 62010 © IEC:2005(E)

CONTENTS
FOREBW ORDD ... e e 3
T SCOPE AN ODJECT. .. e 7
1.1 Purpose of this technical report ... ... 7
1.2 Safety and NVIFONMENT ...t 7
2 NOMMALIVE FTEIBIENCES ... e e et e 9
Terms and definitioNS ... e e 9

Classifying analysers using a risk-based approach

4.1 Introduction ... Y VT
4.2  Safety protection ... O N e e N
4.3 Environmental protection

4.4  Asset protection ..o S O e N N e
4.5 Profit maximization ... N N e e N e
4.6 Performance target.........coooiiiiiiii e e

4.7  Maintenance Priority ..o e e e e N e et e e e
4.8 Support priority.....cooooeieii e N N

5 Maintenance strategies

5.1 Introduction ... NG NG
5.2
5.3
5.4  Training/competen
5.5 Optimal resourcing
5.6 Best-practice b

5.7 Annual anal
6 Analyser pe
6.1
6.2
6.3
6.4

6.5

Appendix 1 +— EQuivalent analyser per technician (eqat) — Calculation methodology ....48
Appendix 2 Step 2 — Equivalent analyser per technician (EQAT) — Calculation methodology ..49
Appendix 3 SPC techniques applied to analysers — Interpreting control-chart readings ........ 56
Appendix 4 Adopting @ Strategy ... 60
Appendix 5 Analyser benchmark by key success factor analysis.............ccoceeiiiiiiiiinincn. 61
Appendix 6 Analyser maintenance cost against benefit example..............cocooiiiiiiiin, 66

Appendix 7 Analyser performance typical results ............ooi i 70


https://standards.iteh.ai/catalog/standards/iec/127cab6c-f635-48ac-9d29-4fe22a9b62fa/iec-tr-62010-2005

~3- TR 62010 © IEC:2005(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ANALYSER SYSTEMS -
GUIDANCE FOR MAINTENANCE MANAGEMENT

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (herea e
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i mittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prepa . s
with the International Organization for Standardization (ISO) in accordafe i ditions efmined by
agreement between the two organizations.

transparently to the maximum extent possib
between any IEC Publication and the correspo
the latter.

IEC provides no marking procedure to indicate appro
equipment declared to be in{lconfermity with.an IEC Rublicatior.

members of its teehnica itte ational Committees for any personal injury, property damage or
other damage o‘@ v er” direct or indirect, or for costs (including legal fees) and
expenses arising “out § i

Publications.

technical commj nay propose the publication of a technical report when it has collected

example "state of the art".

from that which is normally published as an International Standard, for

IEC 62010, which is a technical report, has been prepared by subcommittee 65D: Analysing
equipment, of IEC technical committee 65: Industrial-process measurement and control.

This document has been provided by the Engineering Equipment and Materials Users
Association (EEMUA) with their copyright © 2000.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
65D/109/DTR 65D/122/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.
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0 Introduction

In connection with the publication of EEMUA 187, the following text is related to the legal
aspects of its publication in the U.K.

01 Legal aspects

In order to ensure that nothing in this publication can in any manner offend against, or be
affected by, the provisions of the Restrictive Trade Practices Act 1976, the recommendations
which it contains will not take effect until the day following that on which its particulars are
furnished to the Office of Fair Trading.

or legislation.

All rights are reserved.
system, or transmitted i
recording, or other,

Infringing the co;r'

Maintenance organization, prioritizing of maintenance effort, maintenance methods, correct
resourcing, performance monitoring and reporting all play an important role in successful
application of on-line analysers.

The ultimate effectiveness of the contribution of on-line analysers is measured by the ability to
perform their functional requirements upon demand. This technical report gives guidance on
performance target-setting, strategies to improve reliability, methods to measure effective
performance, and the organizations, resource and systems that need to be in place to allow
this to occur.

The various subjects covered in this document are discrete items and can appear unrelated in
the overall scheme of analyser maintenance procedures and strategies. The following flow
path ties the sections together in a logical sequence of approach.
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0.3 Flowpath detailing inter-relationships of document subject-matter

ESTABLISH
ANALYSER
CRITICALITY
Section 3
REVIEW CRITICALITY DEFINE
AND MAINTENANCE MAINTENANCE
STRATEGY WITH ST%T\E@QES
OPERATIONS / b
CUSTOMERS RN
yection 4
Sections
4.2.5, 4.6
and 4.7

MONITORING OF

ANALYSER
s[>

Section 5

IEC 1684/05

Determination of\a critiealjty rating for the analyser allows target values for reliability to be set
for each criticality classification and prioritization for maintenance and support. Such
approaches are covered in Clause 4.

A number of strategies designed to allow the target reliabilities calculated by the risk
assessments to be met are defined in Clause 5.

Finally, mechanisms for tracking analyser performance and quantifying the performance as
meaningful measures are presented in Clause 6.
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ANALYSER SYSTEMS -
GUIDANCE FOR MAINTENANCE MANAGEMENT

1 Scope and object
This technical report applies to analyser systems.

1.1 Purpose of this technical report

maintenance to individuals from a non-engineering background.
reference source to individuals more closely involved with
instrumentation, and provides guidance on performance target-s
reliability, methods to measure effective performance, and the
systems that need to be in place to allow this to occur.

1.21 Asset p

On-line analysers
control. They
contaminatio
example,

oh protection of assets (for example, corrosion, catalyst
, or may be used to optimize the operation of the process (for

¢ of \analysers, the key measured parameter is either the cost of damage to
plant or the direet effect on overall profit of the process unit. Justification as to whether an
analyser should be‘installed on the process may be sought by quantifying the payback time of
the analyser, the pass/fail target typically being 18 months, although it should be noted that
the contribution of the analyser to reduction in the extent of damage to, or the profit of, the
process unit is difficult to measure. However, this contribution will be dependent upon the
analyser’s ability to perform its functional requirements upon demand.

This technical report focuses on the cost/benefits associated with traditional analyser
maintenance organizations. In a modern set-up, the complexity of analysers demands on
occasion data from chemotricians and scientists who may be owned by other parts of the
organization, and, as such, care must be exercised to include their costs.

1.2.2 Questions that need to be addressed

When considering on-line analyser systems and their maintenance, the following list of key
points is useful in helping decide where gaps exist in the maintenance strategy. Additionally,
a structured mechanism by which the “health” of an analyser organization can be appraised is
provided in Appendix 5.
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1. What is the UPTIME of each critical analyser? (Do you measure UPTIME and maintain
records? Do you know the value provided by each analyser and therefore which ones are
critical? Do you meet regularly with operations ("the customer™) to review priorities?)

2. What is the VALUE delivered by each analyser in terms of process performance
improvement (i.e. improved yield figures, improved quality, improved manufacturing cycle
time and/or process cycle time, process safety (for example, interlocks), environmental
importance)? (Is this information readily available and agreed to in meetings with
operations? Is the value updated periodically?)

3. What is the "utilization" of each critical analyser — that is, if the analyser is used in a
control loop, what percentage of the time is the loop on manual due to questions about the
analyser data? (Do you keep records on the amount of time that analyser loops are in
automatic? Do you meet regularly with operations to review the operators feelings about
the "believability" of the analyser data?)

4. Do you have a regular preventive maintenance programme set up for each.analyser which

includes regular calibrations? (Does the calibration/validation p atistical
process control concepts — upper/lower limits and measurement\of sex variagbility (or
noise)? Is the procedure well documented? Do you conductit re hen things

are running well?)

5. Do you have trained personnel (capable of performi equired \procedures and

e ready access to the vendor?
ely to the analyser to observe and

Y'records, all repairs and/or adjustments?
identify repetitive failure modes and to
you track the average time-to-repair analyser
een-failures for each analyser?)

e performance by upgrading the analyser system with
ore reliable approach?

9. Do you A operations to review analyser performance, update priorities,
10 3 nt who understand the value of the analysers and are committed

11.Do you know much the maintenance programme costs each year and is there solid
justification for it?

Consideration of the above questions will help to identify opportunities for continuously
improving the reliability of installed process analysers. Once the opportunities are identified,
the following sections are intended to give guidance in achieving the solutions with the aim of

 maximising performance and benefit of installed analysers;

e achieving full operator confidence in the use of on-line analysers;

e analyser output data becoming reliable enough to be used by operators, control systems,
and other users to improve plant operation versus world-class manufacturing metrics and
become best-of-the-best.
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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.

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
safety-related systems

IEC 61508-5, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 5: Examples of methods for the determination of safety integrity levels

3 Terms and definitions
For the purposes of this document, the following ter

3.1

availability
ability of an item to be in a state to pe
given instant of time or over a give
resources are provided

[IEV 191-02-05]"

3.2

catastrophic failure

failure of a comt ysteryin which its particular performance characteristic
moves completely f>the extreme limits outside the normal specification
range

33

consequence

measure pected effects of an incident outcome case

3.4

control system
system which responds to input signals from the process and/or from an operator and
generates signals causing the EUC to operate in the desired manner

3.5
diversity
performance of the same overall function by a number of independent and different means

3.6

error/fault/failure/mistake

- fault: state of an item characterized by inability to perform a required function, excluding
the inability during preventive maintenance or other planned actions, or due to lack of
external resources [IEV 191-05-01]

1 |EC 60050-191, International Electrotechnical Vocabulary (IEV) — Chapter 191: Dependability and quality of
service.
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* undetected fault: fault which is not detected by a diagnostic check

e design fault: fault in the design caused by a mistake in the design phase of a system.
A design fault causes an error, remaining undetected in a part of the system until specific
conditions affecting that part of the system are such that the produced result does not
conform to the intended function. This results in a failure of that part of the system. If the
conditions appear again, the same results will be produced

e error: discrepancy between a computed, observed or measured value or condition and the
true, specified or theoretically correct value or condition [IEV 191-05-24]

e failure: termination of an item to perform a required function [IEV 191-04-01]
« mistake/human error: human action that produces an unintended result [I[EV 191-05-25]

« failed state: condition of a component, equipment or system during ime when it is

subject to a failure

3.7

fault tree analysis

analysis to determine which fault modes of the subitems or e al_e ombinations
thereof, may result in a stated fault mode of the item, presente rm\of axfdult tree

[IEV 191-16-05]

3.8
functional safety
ability of a safety-related system to cafrry : ary to achieve a safe state for

3.10

level of safety
level of how far ’ i a given context, assessed with reference to an
acceptable risk, base

3.1

maintainabitity

ability of an i ler \given‘conditions of use, to be retained in, or restored to, a state in
which i a required function, when maintenance is performed under given
conditions stated procedures and resources

[IEV 191-02-07]

3.12

mean time between failures

MTBF

expectation of the operating time between failures

[IEV 191-12-09]

3.13

mean time to failure

MTTF

expectation of the time to failure

[IEV 191-12-07]
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3.14

mean time to repair

MTTR

expectation of the time to restoration

[IEV 191-13-08]

3.15

proof-testing

method of ensuring that a component, equipment or system possesses all the required
performance characteristics and is capable of responding in the manner desired

3.16
random hardware failure

mechanism in the hardware

NOTE 1 There are many degradation mechanisms occurring at different rates
manufacturing tolerances cause components to fail due to these mechani
failures of equipment comprising many components occur at predicta
times.

arising from random hardware failure rates can be quantifi

systematic failure cannot be accurately quantifiec them~cannot easily be predicted.

3.17
redundancy
in an item, the existence of more than one means.o

[IEV 191-15-01]

Qrming a required function

3.18
reliability
probability that
interval (z4.75)

[IEV 191-12-01]

function under given conditions for a given time

probable rate of a hazard causing harm and the degree of severity of harm. The
concept of\ri s two elements; the frequency or probability at which a hazard

3.20
safety
freedom from unacceptable risk of harm

3.21

safety integrity

Sl

probability of a safety-related system satisfactorily performing the required safety functions
under all the stated conditions within a stated period of time

3.22

safety integrity level

SIL

one of four possible discrete levels for specifying the safety-integrity requirements of the
safety functions to be allocated to the safety-related systems, SIL4 having the highest level of
safety integrity, SIL1 the lowest
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3.23

safety-related system
SRL

system that

« implements the required safety functions to achieve a safe state for the EUC or to
maintain a safe state for the EUC; and

e is intended to achieve, on its own, or with other safety-related systems, the necessary
level of integrity for the implementation of the required safety functions

3.24

safety-related control system
SRCL

system which carries out active control of the EUC and which has the
accordance with its design intent, to enter an unsafe state

ial, if not in

3.25
safety-related protection systems
SRPS

3.26
safety requirements specification

« safety-integrity requiré
3.27

software
intellectual cre

documentation pe

3.28
system
set of co
(a subs n).\Suth_components (subsystems) may be, depending on the level:

* a controlh er system; and

* hard, software an interaction

3.29

systematic failure

failure related in a deterministic way to a certain cause, which can only be eliminated by a
modification of the design or of the manufacturing process, operational procedures,
documentation or other relevant factors

[IEV 191-04-19]

3.30

system life cycle

activities occurring during a period of time that starts when a system is conceived and ends
when the system is on longer available
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