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National foreword

This British Standard is the official English language version of
EN 60300-3-12:2004. It is identical with the IEC 60300-3-12:2001.

The UK participation in its preparation was entrusted by Technical Committee
DS/1, Dependability and terotechnology, to Subcommittee DS/1/1,
Dependability, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.
Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.
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Foreword
The text of document 56/769/FDIS, future edition 1 of IEC 60300-3-12, prepared by IEC TC 56,
Dependability, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 60300-3-12 on 2004-03-01.
The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-12-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow)  2007-03-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60300-3-12:2001 was approved by CENELEC as a European
Standard without any modification.

Documents

Document Sharing Hub

Full document details: BS EN 60300-3-12:2004


http://www.avadocuments.com/doc/bs-en-60300-3-12-2004
http://www.avadocuments.com/doc/bs-en-60300-3-12-2004

Page 3

EN 60300-3-12:2004
CONTENTS
INTRODUGCTION ...ttt et et e e e e e e e e e e e e e et e e e et e e e et eeaaeennns 5
S T o7 0 o 1= P 7
2 NOIMAtIVE FEIEIENCES ..ot e e e e e et e e en e 7
G T B 7= o Y4 o 1 P 7
N o7 0 0 1Y/ 4 < T PP 8
5 Principles of Integrated Logistic SUPpOrt (ILS) ......oooniiiiiiii e 9
5.1 IS 0D O CHIVES et 9
5.2 APPHCation Of LS .. o 9
5.3 Elements Of IS . e 10
B4 SHruCTUre Of LS Lo e 11
5.5 Logistic SUPPOrt ANalysis (LSA) .o 12
5.6 LSA database . ..o e 13
6 Planning and management Of ILS .. ... i 13
Gt I 1= o 11 = Y P 13
6.2 Management structure and responsibilities ..o, 13
6.3 Controlling documentation and review proCeSSEeS ......ocuiiuiiiiiiiiiiiiiii e 14
T CUStOM T PrOfile .o 15
7.1 Customer profile CONSIraints ..ot 15
7.2 Supportability factors. .. ..o 16
7.3  Supportability Tactors report ..o 18
8 Evaluation of design and support OptionS ... 18
R T O 1YY TP 19
8.2 Functional analysis during deSign ... ..ot 20
8.3 Design and logistic support options and trade-offs..........c.oooiiii 21
8.4  Trade-Off StUAY FEP OIS ...iveiii e 22
9 Determination of logistic support resource requirements............cccooiiiiiiiiii i 23
9.1  Maintenance Support Analysis (MSA) ... 24
9.2 Potential Impact upon existing SUPPOIt ... 26
9.3  Post-Production SUPPOrt (PPS) ..o 27
10 Verification of logistic supportability...........cooiiii i, 28
10.1 Logistic support acceptance Strategy........ooooviiiiiiiiiii 28
10.2 Monitoring of field data.........oooiiiiii 30
T S 3 o F= ) 2= 1 o 1= == 31
R 7Y o =Y = | 31
11.2 Co-operation with other databases ... 31
11.3 Tailoring of the database ... 31
T1.4 Format Of data... oo 32
P2 |0 o 11 o 11 € 32
T2.1  GBNEIAL ittt 32
12.2 Outputs used to influence the design process. ..o 32
12.3 Outputs used to identify or provide the logistic support elements...............c........... 32
Documents

Document Sharing Hub

Full document details: BS EN 60300-3-12:2004


http://www.avadocuments.com/doc/bs-en-60300-3-12-2004
http://www.avadocuments.com/doc/bs-en-60300-3-12-2004

Page 4
EN 60300-3-12:2004

Annex A (informative) lllustrative examples of LSA tasksS.........cooveiiiiiiiiiiiiieceee, 37
Annex B (informative) lllustrative example of trade-off analysis emanating from

the evaluation of design and support options series of tasks..........cccocoeiiiiiiiiiiiiice e, 41
Annex C (informative) Examples of LSA database ............ccooiiiii i, 43
Annex ZA (normative) Normative references to international publications with their
corresponding European publications ....... ... 47
Figure 1 — Interrelationship of LSA analyses and other design activities ....................coon. 11
Figure 2 — Applicability of LSA tasks by product phase .........c..cooiiiiiiiiii e, 12
Figure 3 — Design and logistic sUpport OptioNS ... ..o 19
Figure 4 — Maintenance Support ANalySis ... 24
Figure 5 — Test and evaluation proCeduUre ...........ooiiiiii e 29
Figure B.1 — lllustrative example of trade-off analysis .............ccooiiiiiiiii e, 85
Table A.1 — lllustrative example of customer profile — Constraints data................................ 37
Table A.2 — lllustrative example of logistic standardization analysis...............ccocoveieiiniinnnn. 37

Table A.3 — lllustrative example of logistic improvement analysis (photocopier test
cable — H1 as replacement fOr G ). .o e 38

Table A-4 — lllustrative example of logistic technological opportunity analysis to
improve or reduce 10gistiC reqUIremMeNntS ... . ..o e 39

Table A.5 — lllustrative example of logistic support characteristics calculated from
supportability factors analySis .......oeii i 39

Table A.6 — lllustrative example of initial supportability and logistic support
requirements emanating from the customer profile — Constraints and supportability

FACIOrS SIS Of tAS K S . i ittt e 40
Table C.1 — Selected data element definitioNs ... ... 44
Documents

Document Sharing Hub

Full document details: BS EN 60300-3-12:2004


http://www.avadocuments.com/doc/bs-en-60300-3-12-2004
http://www.avadocuments.com/doc/bs-en-60300-3-12-2004

Page 5
EN 60300-3-12:2004

INTRODUCTION

The successful operation of a product in service depends to a large extent upon the effective
provision of logistic support in order to achieve and maintain the required levels of per-
formance and customer satisfaction.

Logistic support encompasses the activities and resources required to operate and maintain a
product (hardware and software) in service. Logistic support covers maintenance, manpower
and personnel, training, spares, technical documentation and packaging handling, storage
and transportation, support resources and disposal.

The cost of logistic support is a major contributor to the life cycle cost (LCC) of a product and
increasingly customers are making purchase decisions based on life cycle cost rather than
initial purchase price alone. Logistic support considerations may therefore have a major
impact on product sales by ensuring that the product can be operated and supported at an
affordable cost and that all the necessary resources have been provided to fully support the
product so that it meets the customer requirements.

Quantification of support costs allows the manufacturer to define the support cost elements
and evaluate the warranty implications. This provides the opportunity to reduce risk and
allows support costs to be set at competitive rates.

Integrated logistic support (ILS) is a management method by which all the logistic support
services required by a customer can be brought together in a structured way and in harmony
with a product. In essence, the application of ILS

— ensures that supportability considerations influence the concept and design of a product;

— develops logistic support arrangements that are consistently related to the design and to
each other;

— provides the necessary logistic support at the beginning and during customer use and
disposal at optimum cost;

— allows improvements in the support of a product throughout its life.

The method by which ILS achieves much of the above is through the application of Logistic
Support Analysis (LSA). This is a series of support analysis tasks that are performed
iteratively throughout the design process in order to ensure that the product can be supported
efficiently in accordance with the requirements of the customer.

The successful application of ILS will result in a number of customer and supplier benefits.
These should include, but will not be limited to, some or all of the following:

meeting customer requirements;

— increased overall customer satisfaction;
— better visibility of support costs;

— lower customer support costs;

— greater product availability;

— fewer product modifications due to supportability deficiencies and hence less supplier
rework;
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— better adherence to production schedules in process plants through reduced maintenance
and better support;

— reduced product LCC;
— lower supplier product costs;
— a better and more saleable product leading to increased product purchases;

— potential for purchase or upgrade of the product sooner through customer savings on
support of current product;

— improved safety;

reduced support costs providing more likelihood of repeat sales.

ILS should be an integral part of the total product design and management process with an
on-going improvement activity using monitoring of achieved performance to tailor existing
support and influence future design activities.

For many years, ILS was predominantly applied to military procurement, primarily using
Military Standard 1388, generated by the US Department of Defense (DoD). Other countries
have also produced their own military standards that refer to specialized government
infrastructures and these may be unnecessarily complex for commercial application. The
methods and benefits of ILS, however, have potential for much wider application in
commercial and civilian use.

The idea of ILS is simple and depends on a structured procedure which ensures that the
appropriate logistic aspects are considered fully throughout the design and development
phases of a product, in close co-operation with the designers. Under an ILS approach the
ability to support the product effectively is given equal weight to performance and is fully
considered in relation to its cost.

The application of ILS provides improvements in availability, maintenance support and long-
term logistic cost savings. Logistic costs are significant through the life of a system and can
often amount to many times the initial purchase cost of the system.

This standard is one of a series of application guides that describe various tools in the field of
maintenance support under the generic heading of Dependability management. ILS is a
management technique that can effectively be used to determine the support requirements of
a product.

This standard provides guidance on the minimum activities necessary to implement effective
ILS for a wide range of commercial suppliers. The standard supplements IEC 60706-4 1),
which emphasizes the maintenance aspects of the support requirements and refers to other
existing standards where appropriate. The use of Reliability and Maintainability (R&M) studies
is also mentioned in this standard, as R&M analysis is an important contributor to the ILS
process. However, R&M techniques are not described in any detail in this standard and the
appropriate |[EC standards should be consulted.

1) IEC 60706-4, Guide on maintainability of equipment — Part 4: Section 8: Maintenance and maintenance support
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DEPENDABILITY MANAGEMENT -

Part 3-12: Application guide —
Integrated logistic support

1 Scope

This part of IEC 60300-3 is an application guide intended for use by a wide range of suppliers
including large and small companies wishing to offer a competitive and quality product which
is optimized for the purchaser and supplier for the complete product life cycle. This standard
can be applied to both commercial and military products. It describes the process of ILS, and
the various minimal common practices and logistic data analyses that should be undertaken
to meet this objective.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this part of IEC 60300. For dated references, subsequent amend-
ments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this part of IEC 60300 are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of
IEC and ISO maintain registers of currently valid International Standards.

IEC 60050-191, International Electrotechnical Vocabulary (IEV) — Chapter 191: Dependability
and quality of service

IEC 60300-3-3, Dependability management — Part 3: Application guide — Section 3: Life cycle
costing

IEC 60300-3-11, Dependability management — Part 3-11: Application guide — Reliability
centred maintenance

IEC 60706-2, Guide on maintainability of equipment — Part 2 — Section 5: Maintainability
studies during the design phase

IEC 60812, Analysis techniques for system reliability — Procedure for failure mode and effects
analysis (FMEA)

IEC 61160, Formal design review

3 Definitions

For the purposes of this part of IEC 60300 the definitions given in IEC 60050-191 apply,
together with the following.

3.1

design life

period that the item is expected to meet its performance specification in an agreed
environment and level of utilization with the recommended support
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3.2

integrated logistic support (ILS)

management method by which all the logistic support services required by a customer can be
brought together in a structured way and in harmony with a product

3.3

line replaceable unit (LRU)

lowest level of assembly, subassembly or component which is recommended to be exchanged
during maintenance to effect a repair at a specified repair level

3.4

logistic support

all material and resources required for the operation and maintenance of a product including
both hardware and software

3.5

logistic support analysis (LSA)

selective application of a range of tasks undertaken to assist in complying with supportability
and other ILS objectives

3.6

provisioning

process of determining and acquiring the range and quantity of spares required to operate
and maintain the product

3.7

supportability

degree to which product design characteristics and planned logistic support resources meet
product operational utilization requirements

3.8

trade-off

determination of the optimum balance between product characteristics (cost, performance,
and supportability)

3.9

support concept

recommended support policy and procedure for a particular product specific to a particular
user or application

4 Acronyms

A,R&M Availability, Reliability and Maintainability
BITE Built-In Test Equipment

CP&S Customer Profile and Supportability

EDI Electronic Data Interchange

FMEA Fault Mode and Effects Analysis

FMECA Fault Mode, Effects and Criticality Analysis
FRI Functional Requirement Identification

ILS Integrated Logistic Support
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LCC Life Cycle Cost

LORA Level Of Repair Analysis

LRU Line Replaceable Unit

LSA Logistic Support Analysis

LSI Logistic Support Improvement
MSA Maintenance Support Analysis
MTTR Mean Time To Restoration
PHS&T Packaging, Handling, Storage and Transportation
PPS Post Production Support

R&M Reliability and Maintainability
RCM Reliability Centred Maintenance
STTE Special Tools and Test Equipment
T&E Test and Evaluation

5 Principles of Integrated Logistic Support (ILS)

5.1 ILS objectives
The objectives of ILS are to

a) permit support considerations to be integrated into product design;
b) develop support arrangements that are consistently related to design and to each other;

c) provide the necessary logistic support at the beginning and during customer use and
disposal at optimum cost;

d) allow improvements to be made in the support of a product throughout its life.

Meeting these objectives should result in an improved product and support system that
minimizes the through-life cost while meeting the needs of the customer and business.

5.2 Application of ILS

The application of ILS to the design and development of a product aims to ensure that all the
logistic implications of introducing the product have been properly considered so that it can be
supported in the most cost-effective way. The application of ILS is also applicable to large
systems, such as a power plant or a paper mill, and provides a methodology for the
identification and optimization of the support requirements for the individual products that
constitute the plant.

Logistic Support Analysis (LSA) is an analytical process that is a part of ILS and comprises a
series of analysis tasks to influence the design to improve its supportability and to ensure
support requirements are adequately identified and provided.

The degree of application of ILS and the associated LSA will vary accordingly with the degree
of design freedom, technical complexity, cost of the product and other factors.
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In applying the principles of ILS it is necessary that the logistic support concept be tailored to
meet the specific product development and customer needs. Therefore if a product is a
completely new development it may be necessary to apply most of the LSA tasks, but where a
product is identified as an existing item, it will not be necessary to apply all of the tasks. This
is referred to as tailoring and should address the depth of analysis to a cost-effective level
based on maturity and the type of product.

5.3

Elements of ILS

The following elements of support are covered by ILS, and may include, but are not limited to:

maintenance planning;

support equipment (including tools and test equipment);
technical documentation;

training;

manpower and personnel;

spares/materials;

packaging, handling, storage and transportation;
software support;

facilities;

environmental aspects;

disposal.

Key areas that interface with ILS are:

systems and design engineering;

reliability analysis (IEC 60812);

maintainability analysis (IEC 60706-2);

Life Cycle Cost (LCC) analysis (IEC 60300-3-3);
reliability centred maintenance (IEC 60300-3-11).

In addition ILS interfaces with:

and will reflect and contribute to the approach in these areas.

project management;

risk management;

safety and hazard analysis;
human factors analysis;
trials and acceptance;
configuration management;
quality;

environmental requirements;

The tasks and procedures for these interface areas are covered in other IEC standards.

Full document details: BS EN 60300-3-12:2004

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/bs-en-60300-3-12-2004
http://www.avadocuments.com/doc/bs-en-60300-3-12-2004

Page 11
EN 60300-3-12:2004

5.4 Structure of ILS

The structure of ILS is shown in figure 1, which illustrates at a high level how the LSA
activities interrelate with each other and with the design activities.

2. Design and performance studies (including R&M and FMEA) lZ
3.LSA
Customer profile N 9' Maintenance plan I_
- constraints (7) —
g,. N %Manpower and training |_
c T
S Preparation and N % 9|Techn|cal documents '_ 8
H e}
E evaluation (8) 8 %Software support |._ -
g S [ 1= ©
= < -
Support equipment
w_ Determination of A3 9‘ '_
h logistic support —> 9|Spares and materials |——
resource requirements (9) 9|P —
ackaging, handling '—
v
B 4. Trials and logistic support |Z
IEC 2514/01

NOTE Numbers in brackets refer to the relevant clauses of the standard.

Figure 1 — Interrelationship of LSA analyses and other design activities

The support concept, box 1 of figure 1, is a basic description of the maintenance support
expected to apply to the product. It is usually defined within the customer profile and should
be provided to both the design and support team to ensure that the product will be
supportable in its intended environment. As the design progresses the initial support concept
will be confirmed and expanded.

Box 2 of figure 1 provides basic design and performance information. The design information is
progressively analysed in terms of its support implications under the LSA in clauses 7 and 8.

Reliability and maintainability characteristics and Fault Mode and Effects Analysis (FMEA) are
a fundamental input to these analyses. The R&M characteristics indicate the likelihood of
product failure and time to restore and hence the maintenance and support effort and
resources required.

The FMEA indicates the likely causes of failure of the product and provides feedback to
improve the design. The FMEA for the final design and support concept provides the input for
the systematic identification of all the maintenance and support resources required for the
product through the use of maintenance support analysis described in clause 9.

Proving trials will normally be conducted on new products to demonstrate stated performance
or fitness for purpose and the trials should include the logistic support arrangements. The
testing of the design and proving of the support arrangements are covered under trials and
logistic support (see clause 10). This ensures that the recommended support is sufficient to
meet the required performance.
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5.5 Logistic Support Analysis (LSA)

LSA comprises a series of analysis tasks that are selected, or tailored, as necessary to meet
the requirements of the product. Many of the analyses are iterative and are updated during
the product design process. Figure 2 shows the typical applicability of the LSA tasks by
product phase.

Activity Early Design|Detailed Design| Production In-use
Planning and management >
Product monitoring Update as < >
necessary
Customer profile constraints >
Update as
necessary
Supportability factors
Update as
[ outline | [ Detail | necessary
Functional analysis »
Update as
Design and logistic support | Outine | | Detail ] flecessay |
options and trade-offs Lg
Update as
necessary
Maintenance support analysis « >
Potential impact on existing support < >
Post-production support <+—
Verification of logistic supportability < |
LSA database < >
ILS task outputs >

IEC 2515/01

Figure 2 — Applicability of LSA tasks by product phase

The starting point of the analysis is to identify the Customer Profile and Supportability (CP&S)
constraints (clause 7 in figure 1). The CP&S constraint is the framework of how the product
should be supported: for example, customer or supplier repair capability, the skill level of
technicians, available facilities. These all have a bearing on the complexity of any
maintenance tasks that can be performed.

In clause 7, use is made of support experience and data on previous products in early design
phases to understand and build up a picture of where the support drivers may be for the new
product and to prompt changes to improve availability and reduce life cycle cost. Design and
support options that are not favourable are discounted and favourable options are
progressively detailed and subject to a more detailed analysis (clause 8). Life cycle costing
analysis (box 5 of figure 1) and Level Of Repair Analysis (LORA) are used as quantitative
techniques to compare options and may also be used to provide predictions of long-term
costs to assist customers with future financial planning or the identification of warranty costs
and decide on the optimum level of repair in a given application. The results in terms of
recommendations and requirements for the best support solution are fed back into the design
studies (box 2 of figure 1) and reflected in design documentation. In some circumstances, the
results of the LSA may cause the support concept to be modified.

The various LSA studies are described in subsequent clauses of this standard.
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5.6 LSA database

The LSA database provides the mechanism and repository for the LSA and documents the
detailed support to be provided as a result of the clause 9 tasks. To maximize the benefit, the
outputs and results of the LSA should be recorded in a controlled and structured LSA
database. The creation of an electronic LSA database is recommended as the most viable
means to store and control the information obtained. This is discussed further in clause 11.

6 Planning and management of ILS

6.1 General

The planning and management of ILS addresses the programme of work required to carry out
the ILS tasks. For a complex product this is a major factor in the success of the ILS
programme. The planning of ILS should ensure that all ILS and LSA tasks, responsibilities
and internal and external interfaces at each phase of the design are clearly defined. The ILS
management and planning tasks are listed below.

— Determine and agree on ILS responsibilities, including logistic information, and interfaces
with the customer and the product design team.

— Define programme of LSA tasks to be undertaken (see clauses 7, 9 and 11).

— Determine method for providing design guidance.

— Define logistic support resource outputs.

— Plan and put in place review processes, both informal and formal, to audit the design and
the ILS programme.

— Produce and maintain ILS planning documentation to control the ILS programme.
—  Monitor and control the ILS programme of work.

— Identify risks associated with the ILS programme and propose actions to reduce these
risks.

6.2 Management structure and responsibilities

A single person, usually referred to as the ILS manager, should be appointed with
responsibility for the overall programme of ILS tasks. The responsibilities of the ILS manager
are the ILS management and planning tasks defined in 6.1 and other detailed tasks as
allocated. The principal tasks of the ILS manager are to:

meet the requirements of the ILS/LSA plans;

— develop the support-related technical characteristics of the product;

— co-ordinate and integrate inputs from the specialist disciplines;

— co-ordinate logistic support provided by contractors and subcontractors.

The ILS manager, who may have other tasks, should report directly to the product or project

manager and have the same level of authority as the design and manufacturing managers.
This is to ensure that support issues are given equal weight in the design process.
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