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Foreword

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 standardization.

The prog¢edures used to develop this document and those intended for its further maintenance ‘ate
describefd in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorialrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentioh is drawn to the possibility that some of the elements of this document may)be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details pf
any patept rights identified during the development of the document will be in the Tntroduction and/¢r
on the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does n¢t
constitufe an endorsement.

For an ¢xplanation of the voluntary nature of standards, the-meaning of ISO specific terms an
expressipns related to conformity assessment, as well as infermation about ISO's adherence to th
World Trade Organization (WTQO) principles in the TechnicalyBarriers to Trade (TBT) see www.i{
.org/isofforeword.html.

o o o~

This docpument was prepared by Technical Committee SO/TC 184, Automation systems and integratio
Subcomrnittee SC 4, Industrial data.

~
Ny

Alist of 3ll parts in the ISO 18828 series can besfeund on the ISO website.

Any feedback or questions on this documentishould be directed to the user’s national standards body.|A
completg listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The ISO 18828 series addresses standardized procedures for production systems engineering.
A production planner can be a major beneficiary of a framework which approaches aspects such as
production processes, information flows, key performance indicators (KPIs) and manufacturing
changes. The composition of the ISO 18828 series at the time of publication is illustrated in Figure 1.

IS0 12298-7 IS0 12292-3

Reference process for Information flows in
seamless production production planning
planning processes

ISO 18828-1

Overview

ISO 18828-4 ISO 18828-5

Key performance indicators
(KPIs) in production planning
processes

Manufacturing change
marnagement

\S
Figure 1 — Composition d@l\e ISO 18828 series

‘QQ

hch part of the ISO 18828 series stands as a si \'e document and can be understood in the cpntext of
itls content without the other parts. Howeve\Q 0 18828-2, ISO 18828-3 and ISO 18828-4 arfe closely
lihked and there is added value in implem&ﬂing them together. Annex A illustrates the domain and life-
ycle context of the ISO 18828 series.  *
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gure 2 shows possible links g?t\cf!elations in between each part of ISO 18828 and thgir basic
nformation flows. The overall reeipient of all ISO 18828 activities is given within the stanfardized
procedures for production ms engineers. Planning process information is the main outgome for
production systems enginées derived from ISO 18828-2. However, planning process informgtion can
bE seen as input to inforﬁ)ition flows (ISO 18828-3) and KPIs (ISO 18828-4) respectively. Data flows
derive from inform;t@l’ flows (ISO 18828-3) and statistical data from KPIs (ISO 1882844). Both
p
t

=

anning process i mation and statistical data can influence manufacturing change procgsses and

hey are input anufacturing change (ISO 18828-5). From there, change process information is
plovided to tl@@oduction system engineer in return.
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Figure 2 — Interrelations between the different parts of the ISO 1882&eries

This docpment provides an overview of the ISO 18828 series: O\

— Clauke 4 provides an overview of each part of the ISO 18828 series i dually;

industrial use cases are used to explain the generic a nce of the standardized parts:
[SO 18828-2, ISO 18828-3 and ISO 18828-4 are interrelate% hereas ISO 18828-5 provides details
on the manufacturing change process that can be understood not only within the scope of work pf
production systems engineers, but also with respect tozchanges within whole production systemg.

@)
— C(Clauke 5 describes the interrelations between the Variouw‘ts of the ISO 18828 series and

¥
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Industrial automation systems and integration —
Standardized procedures for production systems
engineering —

Part 1-

verview

e

Scope

—

his document describes the framework of the ISO 18828 series in seamless production plann

=

he following are within the scope of this document:

- general overview of the framework of the ISO 18828 series:

- quintessential description of each part;

- inter-relational aspects and appliance of the framework,

—3

he following are outside the scope of this document:
— detailed process descriptions;

— detailed data flows;

— detailed KPIs;

— detailed data models;

— in-depth discussion of the parts of the ISO 18828 series.

2| Normative references

The following documents, in whole or in part, are normatively referenced in this document
indispensable forZits application. For dated references, only the edition cited applies. For
r¢ferences, the Jatest edition of the referenced document (including any amendments) applies.

[0 18828-2)Industrial automation systems and integration — Standardized procedures for pH
systems-engineering — Part 2: Reference process for seamless production planning

34 G lefiniti | abbreviated

For the purposes of this document, the terms and definitions given in ISO 18828-2 apply.

4 Overview and context of the individual parts of the ISO 18828 series

4.1 Overview of ISO 18828-2

Ing.

and are
undated

oduction

ISO 18828-2 describes a reference planning process intended to establish a consistent understanding
of production planning processes in the life-cycle stage of production preparation. This reference
planning process is embedded between the product design process and the production process.

© ISO 2018 - All rights reserved
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The reference planning process consists of two dimensions, the first of which is the dimension of
planning disciplines. In order to identify the most important planning disciplines that can occur in
manufacturing companies, data from various companies indicate a main focus. Four distinct planning
disciplines are identified:

a) production;
b) assembly;

c) logistics;

d) layopt planning.

Each prgcess derived from these planning disciplines traverses all product design phases,and the
product [phases constitute the second dimension of the reference planning process. The referenge
planning process extends from the later stages of product design phases to the produgtion phase. In
the stagg of production preparation, ISO 18828-2 identifies four different maturity-level/related phasejs:

— the ¢oncept planning phase;
— the gough planning phase;
— the detailed planning phase;

— a supsequent optimization phase that reaches into the early production stages of the produgt
life-fycle.

Based o two dimensions, i.e. planning discipline and maturity level, the reference planning process
contains| for each intersection a distinct, generic process step. Each process step includes a functiop,
incoming information, controlling information and outgeing information. The structure follows |a
hierarchfcal approach: the interrelations at the higher levels occur rather densely, whereas the detailgd
levels resolve to clear process flow charts.

The detdiled process models represented in ISO.18828-2 express and implement a uniform designatidn
of input,| control and output parameters inyolved in the production planning process and reflect the
structur|ng of the planning process. Systematic narrowing of the scope under consideration of the basjs
of the plpnning dimensions, i.e. planning-disciplines and maturity levels, permits a clear overview pf
the intefffaces between processes and possible grouping effects. This representation can enable, for
example| methodological and techhical process chain support.

The main focus of ISO 18828¢2%is on the detailed introduction of the focused planning disciplines with
regard t¢ maturity levels, asiwell as comprehensive, common patterns used to increase understanding.
In additipn, elaborative-figures provide a graphical explanation of the process flows for each process
level. An| informativesswmmary of the level structure precedes the detailed sector descriptions and
conveys p clear and\transparent picture of the overall structure of content, purpose and application pf
the document.

4.2 Overview of ISO 18828-3

ISO 18828-3 specifies the main information flows in production planning. These information flows
derive from process steps identified in the context of the reference planning process. However, each
flow stands alone and therefore can be regarded as an individual, isolated information flow, describing
necessary data flows for the main objective. The information flows originate from the reference
planning process. They represent an information-oriented view of the overall planning process and
take into account both the planning disciplines and planning phases and provide additional information
that focuses on the transparency of the flows. The process interfaces include the process phases, i.e.
conceptual, rough and detailed planning and the planning disciplines.

Within ISO 18828-3, identified planning disciplines are restricted to the most important, fundamental
planning disciplines found in many manufacturing companies. An introduction to planning disciplines
provides the main section of the reference planning process for seamless production planning

2 © ISO 2018 - All rights reserved
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(ISO 18828-2). In accordance with ISO 18828-2, the main information flows employ the same production
planning disciplines:

— manufacturing;
— assembly;
— logistics;

— layout planning.

p—
Lo

0 18828-3 provides a general overview of the main information flows within the reference planning
Focess. It also describes the five identified main information flows and their distinct setup and process
odels. Each information model takes all process interfaces that derive from the reférence planning
Focess. They describe the total information exchange between the accompanying ‘activitie§ and the
'pe of data exchanged. In this respect, they resemble Unified Modelling Language (UML) activity
agrams.

[l information flows follow a basic pattern, which describes them unifopmly. In addition, a|detailed
bscription of each part of the information flow explains its purpose ahd‘the related data objects, as
ell as the interconnection between the planning disciplines. All diagraims use a common state|notation
fructure. Next to the detailed description of the process parts of'the information flows, an|in-depth
kplanation of each information object adds more substance to the.involved entities.

s o> ods 5T

D W»n

Epch information flow revolves around a specific flow objeet. Such a concentrated focus increases
e transparency of interactions and data flows for eachobject and thereby the benefits of|the flow
tiself. End users who have interest in a specific flow ¢an easily check the entirety of their data and
ttaverse along their specific flow. Software providers can also benefit from the object/process|oriented
bproach. Defining inputs and outputs for each agtivity enables the rapid derivation of an initjal rough
fformation flow. In addition, the function flow indirectly defines user interfaces, existing business and
bplication logic, and applicable programmingenvironments.

Qo= — o+

The annexes include a proposal of checklists for benchmarking information objects and qpply the
bntents of ISO 18828-3 to a businessdase.

(@)

43 Overview of ISO 18828-4

I§0 18828-4 elaborates thejusage of KPIs in the production planning phase. It originates from the
dentified lack of adequate control parameters and results in the development of a framework td monitor
nd improve the production planning processes. The KPIs described in ISO 18828-4 concern pasically
performance tracking/of planning processes for engineering production systems. They aim to|improve
the process of stahdardizing the quality of production process monitoring. Key indicators ifentified
1 ISO 18828«4 describe an abstract mathematical condition in such a way that they are consistently
bplicable, according to their definition, in the various planning areas and, if adapted accordingly, in
ther areas.as well.

Qy =

o v =

The KPls discussed in ISO 18828-4 relate to the tasks carried out within production planning process.
However, all key indicators presented are recommendations and can also be used in accordance with
general validity of the reference process from ISO 18828-2 and relate to content described there.

Due to their nature, KPIs can only be set in relation to, and used for purposes of continuous comparison
with process improvement, if thresholds are well defined and applied. Therefore, with regards to the
production planning processes, paying attention to the system boundaries of the analysis is imperative.

[SO 18828-4 describes the organization of KPIs in a multi-level system that provides different key
indicator levels for processes, ranging from evaluation of the planning processes in process-oriented
key indicators to evaluation of the specific results of planning tasks. In this organizational structure,
while the more process-oriented key indicators are valid across different disciplines, the result-
oriented key indicators tend to bear a strong relationship to the predefined planning disciplines of the
production planning processes. The employed multi-level system indicates a significant key indicator

© ISO 2018 - All rights reserved 3
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on all levels. In addition, each KPI uses a common template to structure and document each indicator
in the same standardized way. The structure includes the explicit formula and corresponding unit/
dimension, as well as the respective, generally valid input parameters and variables.

The distinction between process and result-related KPIs covers a major part of the document, and
there is an explanation of the difference between process-oriented and result-oriented key indicators.
Process-oriented indicators can be identified by their broad scope of use, since they are neither
discipline-specific nor specific to the individual stage of development. Result-oriented key indicators
based on concrete planning results are far more dependent on the context and have a narrow,
predefined scope of validity. Based on the core planning disciplines identified in the reference planning
process, [SO 18828-4 focuses on presenting sample result KPIs applicable for use.

Having this document available enhances the options for benchmarking within a companyyand, |if
required, even across multiple companies.

4.4 Overview of ISO 18828-5

ISO 188pP8-5 addresses manufacturing change processes and their management. In practice, the
product pystems required for the manufacturing and assembling of the products‘are likewise subjeft
to many| different changes. Some of these are planned and implementéd)specifically to achieye
increasef efficiency of production systems. Other changes, however, are_subject to processes that
are less ptructured or planned. Typical for all of these types of changeimeasures is the fact that the
applicable documentation of production systems and the actual staté€.of production are temporarily ¢r
permangntly inconsistent. This means that all producers will experience their manufacturing processeés
deviating from the original planning to some degree. A permanent supervision of the actual state arld
planned |state of the system enables a manufacturer to test, evaluate and ultimately reach the goals set
in terms|of quality, required time and cost-effectiveness.

Any late[changes to the manufacturing process involve the agreement of numerous participants an
require & time intense, iterative decision-making pr@cess. ISO 18828-5 develops a formal descriptid
of the Manufacturing Change Management (MCM)processes and provides organizational and technic
conceptq for a comprehensive mapping and processing of manufacturing changes between productid
planning and operations. It offers the methedological means to capture and track change measure
and to sensibly forecast and coordinatethe capacities required for change processes in the plannir
and production departments. In additien,data model charts provide an object-oriented view on MC)
The datamodel presents an implementable software view, enabling IT-vendors to develop standardize
tools. A1} important aspect of the data model lies within the central change object type. It is linke
to the olpjects of the digital factery, i.e. the process, the product and the resource. The change objef
relates tp all objects of the digital factory and provides a relationship-oriented n-th grade view to th
MCM prqcess.

O+ Lm0 ¥ S ES Q

ISO 18828-5 covers process models of MCM based on a multi-level structure. Each process model |s
detailed |by progressive stages in a top-down approach. MCM consists of two structural stages, whigh
constitufe the rootlevel of the MCM process:

— the manufacturing change request;

— the manufacturing change order.

There is a detailed description of both process steps and further relationships to roles and objects. The
degree of abstraction decreases by drilling down the levels. As a result, the bottom level of the process
models provides clear and structured process steps consisting of input and output data. In addition,
next to a detailed description of the processes themselves, a role model presents key players, their
tasks, their responsibilities and their purpose in the course of a manufacturing change.

[SO 18828-5 concludes with detailed information on the included data model in the course of a generic
work flow of the MCM process.

4 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=b0dfa7e50f2de18aa0c3c3295b2d72ca

ISO/TR 18828-1:2018(E)

5 Application of the ISO 18828 framework

5.1 General

Each part of the ISO 18828 series can be applied as an individual part and the understanding of a
single part does not necessarily depend on the other parts. However, major benefit can be gained by
combining parts of ISO 18828 during application. Figure 3 illustrates three use case examples of the
implementation of the ISO 18828 series in a framework. These use cases are described in 5.2 to 5.4 and
are based on real implementation scenarios of the ISO 18828 series by major German industry partners.

1SO 18828-2
Reference planning process

1SO 18828-3
Information flows

} .

&

1 1
1 1
1 1
1 1
1SO 18828-3 : 1
Key performance indicators | Q :
E l - QQ 1 --
1 1 1
1 1 1
. N ! .
1 & 1 1 1
1SO 18828-3 1 %) | 1 1 !
Change management N ¢

O~

o Nk

A e - - -y

€= e = ==
A= = ——— == — -

L
M

A= ———— -

l Use case 1 l l Use case 2 l LUse case 3 I

Figure 3 — Use\case examples of application of the ISO 18828 framework

5|2 Use case 1: Benchmark of product life-cycle management software functionality
bfased on planning processes

Djigital planning support has grown steadily in the last few years and promises time and cosf savings
by securing)products and production already in the early phases of product creation. Due to {he many
fqrms @f\Support systems, selection and integration of appropriate systems for a specific apElication

hhs Bbecome a challenge for the industry. In this use case, evaluation and selection of digital planning
tgols’'was tested using the reference planning process model. The reference planning process provided
a comparison basis with regard to the planning functionalities. The objective of the use case was the
assessment and selection of digital planning support. In most companies, different software solutions
are used. Using the reference planning process, the essential planning functions were identified that
need to be supported by a digital planning tool in the use case. In doing so, the interfaces with the
adjacent planning functions were taken into account. Due to the functional design of the reference
planning process, nine planning functions could be taken over for the use case. Based on these planning
functions, two major software solutions in the field of product life-cycle management were evaluated.
In conclusion, the reference planning process successfully provided a basis for evaluating a software
selection.

© IS0 2018 - All rights reserved 5
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5.3 Use case 2: Evaluation of planning process performance in automotive prototyping

In this use case, evaluation of planning processes was tested using the production planning KPIs. KPIs
are the prerequisite for controlling planning processes, as well as their continuous improvement. The
planning processes of product prototyping in the automotive industry, which occupy a special position
in the product creation process, were used here as a case study. The planning processes included the
assembly of product prototypes of all development stages, as well as its equipment with measuring
and testing technology. The planned work content included not only the construction of individual
assemblies or aggregates, but that of an entire vehicle. In previous planning iterations, it increasingly

occurre

/S
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5.4 Usge case 3: Change management between shop floer and planning
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floor can be introduced from any of these areas.and have reciprocal effects on planned changes
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New wo
extent o
were det
addition
for utiliz
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that similar planning activities differed in the planning cycle time from a few hours or da
I months. In order to gain a deeper understanding of these deviations and to identify possib
hd subsequently to master them, the production planning KPIs were used. With the help-of th
hl reference planning process, a company-specific planning process was derived, on the bas
an evaluation can be carried out in a processor-oriented manner. The evaluation showed th
ion waiting times and response times were a significant part of throughput time of planniy
ptype assembly. In addition, the information procurement time was ratherthigh. Togethe
eased the risk of possible repetitive planning due to incorrect or subseguently change
ion. Basically, iterations occurred regularly in planning, since frameweérk conditions oftg
t such an early stage of planning. However, an iteration due to misinfermation needs to |
To avoid such misinformation within the planning process, dedicated IT-supported workflow
plemented to ensure that the right information content was passéd-from one planning proce
1. In conclusion, main aspects for planning improvements in this‘use case were identified wit
anning KPIs.

| changes during running production processes, Whether on the shop floor or, for instanc
ing, operating equipment construction, idea 'management, or industrial engineering, aj
ne recurring challenges for employees of modern industrial companies. Changes for the shd

ht are currently being implemented. Amoverview of all these change measures is necessat
hever work area is considered, to facilitate assessment of the effects of new changes and the
implementation. Management of ¢hahge in production (i.e. MCM) is required. The first step

ing such an MCM concept in use.dase 3 to run processes was an evaluation within the scoy
project. Yet even introducing a‘pilot project while processes are underway poses a challeng
'k methods needed to begncorporated and evaluated alongside the operative processes. T}
the pilot project was defined together with persons and areas involved. Sensible workflow
ailed and changes duting running production operation were recorded in a formalized way.
to very formal application cases such as the company’s suggestion system, a recommendatig
ng MCM for higlityydynamic change processes was also included. Here, the concept concentrate
ipport of existing processes within the company. The information process described in th

MCM colllaboration cencept represents an aid to transparent communication in this case and does n
attempt fo duplicate or replace existing planning or implementation processes. Nonetheless, due to it
neutral definition, the MCM concept needs to be adapted to company-specific processes. In conclusio

the MC

applicatipniof change management between shop floor and planning.

implementation in this use case provided a structural help for organizational and function

o
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