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Foreword

This PAS was sponsored by the Japan Institute of Plant Maintenance (JIPM). Its 
development was facilitated by BSI Standards Limited and it was published under 
licence from The British Standards Institution. It came into effect on 31 July 2022.

Acknowledgement is given to Satoshi Suzuoki from 
JIPM, as the technical author, and to the following 
organizations that were involved in developing this  
PAS as members of the steering group:

•	Confederation of Indian Industry (CII)

•	ETI GIDA San. ve Tic. A.Ş.

•	Exagon Experts

•	ŌdeXa

•	Owens Corning

•	SMMT Industry Forum Limited

•	Tetra Pak

Acknowledgement is also given to the members of 
a wider review panel who were consulted in the 
development of this PAS.

The British Standards Institution retains ownership 
and copyright of this PAS. BSI Standards Limited as the 
publisher of the PAS reserves the right to withdraw or 
amend this PAS on receipt of authoritative advice that 
it is appropriate to do so. This PAS will be reviewed at 
intervals not exceeding two years. 

This PAS is not to be regarded as a British Standard.  
It will be withdrawn upon publication of its content in, 
or as, a British Standard.

The PAS process enables a guide to be rapidly developed 
in order to fulfil an immediate need in industry. A PAS 
can be considered for further development as a British 
Standard, or constitute part of the UK input into the 
development of a European or International Standard.

Relationship with other publications
This publication can be withdrawn, revised, partially 
superseded, or replaced. Information regarding the 
status of this publication can be found in the Standards 
Catalogue on the BSI website at bsigroup.com/standards,  
or by contacting the Customer Services team.

Where websites and webpages have been cited, they 
are provided for ease of reference and are correct at 
the time of publication. The location of a webpage or 
website, or its contents, cannot be guaranteed.

Use of this document
As a guide, this PAS takes the form of guidance and 
recommendations. It should not be quoted as if it were 
a specification or a code of practice.

Presentational conventions
The guidance in this PAS is presented in roman  
(i.e. upright) type. Any recommendations are expressed in 
sentences in which the principal auxiliary verb is “should.”

Commentary, explanations, and general informative 
material is presented in smaller italic type, and does  
not constitute a normative element.

Where words have alternative spellings, the preferred 
spelling of the Shorter Oxford English Dictionary is used 
(e.g. “organization” rather than “organisation”).

Contractual and legal considerations
This publication has been prepared in good faith, 
however no representation, warranty, assurance or 
undertaking (express or implied) is or will be made, and 
no responsibility or liability is or will be accepted by 
BSI in relation to the adequacy, accuracy, completeness 
or reasonableness of this publication. All and any such 
responsibility and liability is expressly disclaimed to the 
full extent permitted by the law.

This publication is provided as is, and is to be used at 
the recipient’s own risk.

The recipient is advised to consider seeking professional 
guidance with respect to its use of this publication.

This publication is not intended to constitute a contract. 
Users are responsible for its correct application.

Compliance with a Publicly Available Specification 
cannot confer immunity from legal obligations.
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Introduction

Total productive maintenance (TPM) is a management 
system for equipment management and productivity 
maintenance primarily in the discrete parts 
manufacturing industries and process industries, 
centred on automation lines, with the aim of reducing 
losses to zero.

Japan introduced preventive/productive maintenance 
(PM) from the United States in the 1950s through the 
1960s. In 1971, Nippondenso Co., Ltd. (now DENSO 
Corporation), a general manufacturer of automotive 
parts, and JIPM created TPM based on the PM concept. 

TPM involves all the employees in the efforts to 
improve, according to the capabilities of each 
employee. After that, TPM is improved by developing 
the culture of persons and equipment in order to 
improve the corporate constitution and build a 
profitable corporate organization.

TPM has been adopted and popularized in various 
manufacturing industries worldwide. The purpose 
of this PAS is to clarify the concept of TPM, help 
organizations to implement TPM and provide a 
common understanding of it.

Typical indicators at a manufacturing site are Q 
(Quality), D (Delivery), C (Cost), S (safety), etc., which 
are delivered by the following management systems: 

•	total quality control (TQC) – Q; 

•	lean manufacturing method/just-in-time (JIT) – D; and 

•	TPM – C.

Whereas TQC targets quality (focusing on output and 
results), TPM is characterized by targeting equipment 
(focusing on input and equipment function). The 
principle of the lean manufacturing method and JIT is 
to eliminate waste (“Muda”), while TPM is to prevent 
loss; they are closely related even though they appear 
to be different. In practice, preventive maintenance 
activities ensure stable operation of equipment, leading 
to zero loss due to product defects and equipment 
stoppage. It is important to manage and optimize 
safety inventory for delivery responsibilities and 
inventory for preventive maintenance time, and these 
methods are intended to be used in a balanced manner 
to achieve a high level of success, leading to the 
creation of a stronger corporate structure. 

This PAS is intended to enable organizations that are 
introducing TPM to better understand it. It is also 
important to continue TPM after it is introduced, and 
this PAS is of use to organizations that have already 
introduced TPM.
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1 Scope

This PAS gives guidance on the concept of TPM and 
the key performance indicators (KPIs) that are relevant 
to implementing it. Guidance is provided on TPM for 
manufacturing plants and equipment.

The PAS is relevant to any organization in the discrete 
parts manufacturing industries and process industries. 
It is intended for persons involved in the operation 
and/or maintenance of plants and equipment, or 
persons working in the manufacturing department, the 
quality department, the maintenance department, the 
production department, the supply chain, etc.

NOTE 1 This PAS sets out the basics of TPM as described 
in IATF 16949 for companies seeking IATF (International 
Automotive Task Force) certification, and does not 
preclude the expansion of the scope of application  
or the introduction of new technologies based on  
these basics.

This PAS does not cover specific issues with the lean 
manufacturing method and JIT or TQC.

NOTE 2 This PAS has adopted gender-neutral language; 
specifically, using the term “worker” instead of “man”.
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2 Normative references

There are no normative references in this document.
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3 Terms and definitions

For the purpose of this PAS the following terms and 
definitions apply.

3.1 total productive maintenance (TPM)
system of maintaining and improving the integrity 
of production and quality systems through machines, 
equipment, processes and employees that add value to 
the organization

[SOURCE: IATF 16949:2016]

3.2 discrete parts manufacturing   
systems of functions for producing products or parts 
consisting of discrete elements

[SOURCE: ISO/TR 10314-1:1990, 2.2.2]

3.3 loading time
time the process is available to run after planned 
stoppages for planned maintenance or team  
meetings, etc.

3.4 operating time
total time the process is actually operated

3.5 overall equipment effectiveness (OEE)
ratio of the operating time for adding value to the 
loading time of the equipment

NOTE This is an indicator for evaluating and analysing 
the total amount of time loss of equipment.

3.6 mean time between failures (MTBF)
average operating time between failures

NOTE MTBF is an indicator that expresses the ability to 
maintain equipment, as well as to identify failure losses. 
See 5.2.2.8 for the calculation of MTBF.

3.7 mean time to repair (MTTR)
average repair time

NOTE MTTR is an indicator that expresses the ability to 
maintain equipment, as well as to identify failure losses. 
See 5.2.2.9 for the calculation of MTTR.

3.8 Pillars of TPM

3.8.1 pillar

management structure to effectively achieve the target 
objectives of the company by building teams across 
occupational and professional boundaries

3.8.1.1 focused improvement (FI)

pillar of TPM that defines, systematically monitors 
and controls all losses, which involves selecting an 
improvement theme and facilitating an improvement 
team to make improvements

3.8.1.2 autonomous maintenance (AM)

pillar of TPM in which workers in the manufacturing 
department are enabled to develop knowledge 
and skills (qualifications as necessary) to restore and 
improve their equipment and autonomously implement 
maintenance activities, such as cleaning, inspection 
and lubricating, and also manage the production shop 
autonomously or create a self-managed team

3.8.1.3 planned maintenance (PM)

pillar of TPM that involves improving the reliability and 
maintainability of equipment

3.8.1.4 quality maintenance (QM)

pillar of TPM that involves maintaining the operating 
conditions of the equipment so that it continues to 
produce non-defective products

3.9 PQCDSME classification
categories of indicators for evaluating the effectiveness 
of TPM activities: productivity (P), quality (Q), cost (C), 
delivery (D), safety (S), morale (M) and environment (E)

3.10 4M
method of classifying the various conditions of 
production into the main elements of “Material”, 
“Machines”, “Method” and “Worker” (“Man”)

3.11 non-defective product
product that satisfies the quality standards specified for 
each product or process
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3.12 standard cycle time
cycle time defined as a standard for production by 
taking the capacity of production resources, production 
plan and work performance into account

3.13 tag
visual tool used to identify an equipment abnormality 
and the type of abnormality

NOTE The reverse side of a tag can contain requests 
for action and an action plan. The tag is only removed 
when a defect is resolved.

3.14 maintenance prevention (MP)
process of preventing failures in the planning and 
construction of new equipment by designing this 
with a high degree of reliability, maintainability and 
safety, etc., taking maintenance information and new 
technologies into account

3.15 one-point lessons (OPL)
concise, single sheet that uses pictures, figures or 
photographs to summarize important information, 
such as basic knowledge of equipment functions, 
how to deal with common issues or communicating 
improvements made to equipment

NOTE An OPL is used for prompt communication on a 
single topic through relay training.

3.16 quality maintenance (QM) matrix 
table of equipment, methods and operating conditions 
relating to quality characteristics and inspection items 
for maintaining quality

3.17 downtime
failure loss, set-up and adjustment loss, cutting blade/
tool change losses and start-up loss associated with 
machine stoppage that can be determined using the 
characteristics of each plant

3.18 deterioration
degradation over time of strength or performance  
of equipment and lubricants used in equipment, 
etc., due to stress caused by operation or use, or in 
production systems, reduction in productivity due to 
degradation of equipment performance or loosening  
of management

NOTE Natural deterioration progresses over time under 
the specified use or operating conditions, whereas 
deterioration that progresses due to unspecified 
use or poor operating conditions is called forced 
deterioration.
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4 TPM

4.1 Concept
TPM is a management system that aims to reduce 
losses to zero in production systems, especially in 
manufacturing plants and equipment. TPM prevents 
failure, product defects, work wastage and other 
losses by continuously maintaining and improving 
manufacturing plants and equipment.

As an activity, (1) all stakeholders involved in 
production at the manufacturing plant build pillars, 
and (2) operational teams carry out daily activities for 
reducing losses to zero. 

First, a definition of losses (see 4.3) is agreed upon, 
and KPIs and KAIs (Clause 5) are established and 
documented to clarify the losses and understand the 
results and progress of the activities.

After the losses have been clarified, all stakeholders 
involved in production implement improvement 
activities to reduce losses through pillar activities (see 
Clause 6 to Clause 13), with the aim of reducing losses 
to zero.

4.2 The eight pillars summary of TPM
To achieve the objectives of TPM effectively and 
efficiently, task teams are built over occupational fields 
to promote TPM activities; these are called the pillars. 
The following are the eight pillars (see also Figure 1) 
discussed in this PAS:

a) 	 focused improvement (FI);

b) 	 autonomous maintenance (AM);

c) 	 planned maintenance (PM);

d) 	quality maintenance (QM);

e) 	 education and training to develop skill and 
knowledge (ET);

f) 	 safety, health and environment (SHE);

g) 	 early management (EM); and

h) 	 improvement of the administrative and indirect 
departments (IAI).

Focused improvement (a), autonomous maintenance 
(b), planned maintenance (c) and quality maintenance 
(d) are the pillars directly related to reducing loss and 
improving OEE in production activities, and should be 
carried out.

Education and training (e) and safety, health and 
environment (f) are necessary conditions in order to 
carry out TPM. 

The implementation of early management (g) and 
improvement of the administrative and indirect 
departments (h) may be added to or modified 
according to the organization’s plant situation. 
Furthermore, other pillars can be added according to 
the situation at each plant.

A description of each pillar is provided in Clause 6 to 
Clause 13.
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Figure 1 – Eight pillars of TPM

   

4.3 Losses

4.3.1 General

TPM defines loss as the difference between the ideal 
operating condition of equipment and the current 
operating condition and the ideal process and the 
current process. To minimize losses, it is important to 
recognize and quantify them clearly. Examples of basic 
loss types for two types of production – discrete parts 
manufacturing and process industries – are given in 
4.3.2 and 4.3.3.

4.3.2 Sixteen major loss types in discrete parts 
manufacturing 

4.3.2.1 General

In a discrete parts manufacturing plant, as typified by 
the automotive and automotive parts industries, there 
are sixteen major loss types. These are explained in 
4.3.2.2 to 4.3.2.17 and shown in Figure 2.

4.3.2.2 Equipment/machinery failure losses

Equipment/machinery failure losses occur due to 
production stoppages caused by breakdowns of 
production equipment and production machinery as 
well as utility equipment, e.g. the time that is lost due 
to sudden or chronic equipment failure.

4.3.2.3 Set-up and adjustment losses

Set-up and adjustment losses are those caused by 
stoppage time when the production equipment or  
line is stopped when changing to a new variant or 
different product. Stoppage time is the time between 
the completion of the previous product’s production 
and when non‑defective production of the next 
product can begin.
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