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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 proce@lures used to develop this document and those intended for its further maintenanee|are
described In the ISO/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
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention ik drawn to the possibility that some of the elements of this document may be the subjeqt of
patent righits. ISO shall not be held responsible for identifying any or all such patént rights. Details of
any patent|rights identified during the development of the document will be in the Introduction and/or
on the ISO Jist of patent declarations received (see www.iso.org/patents).

Any trade hame used in this document is information given for the convenience of users and does|not
constitute pn endorsement.

For an explanation on the voluntary nature of standards, the . meaning of ISO specific terms jand
expressionls related to conformity assessment, as well as information about ISO's adherence to|the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: wwwiso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 184, Automation systems [and
integration, Subcommittee SC 4, Industrial data.

Alist of all[parts in the ISO 18828 series can be:found on the ISO website.
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Introduction

Ever-growing demands, such as increasing product and process complexity (recognizable by the high
number of versions, short product lifecycles and greater time and cost pressures), define the key
challenges faced by modern manufacturers. As a result, companies resort to ever-more sophisticated
tools for managing complexity and improving transparency. Performance management systems provide
aggregated quantitative depictions of the current situation via key performance indicators (KPIs),
thereby creating the basis for improvement and decision-making processes. Consequently, the aim of
using KPIs is to con51stently analyse current productlon processes 1n order to control and manage them
afte )
imgroving manufacturmg performance.

NOTE1 See for example [SO 22400.

Beyjond the uniform set of core key indicators, many companies already successfutlyutilize pgrformance
management based on a self-defined, comprehensive range of measurable walues. In this| process, a
target-oriented, company-specific interpretation of key indicators is often performed.

Cornlsidering the product development process in greater detail and takihg into account the planning
tasks before SOP, it is recognizable that the definition and establishment of standardized keyf indicators
focyises on the phase after SOP. Figure 1 details the key tasks in this-area based on the produft lifecycle.
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igure 1 — Quantitative.depiction of use of key performance indicators in product lifecycle
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The range of processmanagement indicators available in the production planning phase is quite small,
as ipdirect planning tasks have rarely been recorded or managed up to this point. Consequéntly, there
is np standardizéd set of basic key planning indicators before SOP.

The lack eftadequate control parameters necessitates the development of a framework fo monitor
and improve production planning processes. Key indicators described in this document concern
performance tracking of planning processes for engineering production systems.

NOTE 2  This is based on the planning disciplines and stage of development of the planning process in
accordance with ISO 18828-2.

The KPIs for production planning generally help to advance the process of standardizing the quality
of production process monitoring. The key indicators are abstracted in such a way that they can be
consistently applied, according to their definition, in the various planning areas and, if properly
adapted, in other areas as well. The key indicators by themselves cannot be used to measure process
performance. They can only be set in relation to, and used for, the purposes of continuous comparison
with process improvement if thresholds are defined and applied. Definition of the relevant thresholds
therefore depends on the particular company. Regarding the production planning processes, it is
necessary to pay more attention to the system boundaries of the analysis in order to ensure proper
performance management. Key indicators often have a general trend, in terms of optimization taking
place in general, or even a theoretical optimum existing. However, they require in particular an
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examination in relation to the company specifically and an application-based interpretation carried out
previous to their utilization.
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validity of the reference process from [SO 18828-2'and relate to the content described in this

2
The

3.1
For

ISO

ry performance indicators (KPis)in production pia
ocesses

Scope

5 document specifies a set of key performance indicators in production planning, w
parison and monitoring of the production planning process in a standardized framewor

first step, the utilization of the KPIs is elaborated in order to organize the indicators in a
em taking different ranges of the planning process into aceount. This development of a
em represents the core of this document. The scope of-the planning processes discug
ument is limited to production planning for products.in‘series production. Only tasks
hin the production planning process are considered in'this approach.

key indicators presented are recommendations afid’can also be used in accordance with

Normative references

re are no normative references in-this document.

Terms, definitions, symbols and abbreviated terms

Terms and definitions
the purposes of this document, the following terms and definitions apply.
and IEC mainfain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

ning

hich allow
K.

multi-level
multi-level
sed in this
rarried out

the general
document.

dresses:

[ECElectropedia: available at http://www.electropedia.org/

3.1.

1

key performance indicator
KPI
quantifiable level of achieving a critical objective

Note 1 to entry: The KPIs are derived directly from, or through an aggregation function of, physical measurements,
data and/or other KPIs.

[SOURCE: ISO 22400-1:2014, 2.1.5]
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3.1.2

area type rate

ATR

ratio of a specific area type in relation to total area

Note 1 to entry: Examples of specific area types are storage area and assembly area.

3.1.3

area utilization rate

AUR

ratio of required production area and allocated area

3.1.4
bottleneck information rate
BIR
amount of fritical information in relation to all information, which causes delays if it is not availablg

3.1.5
container
general transport container

EXAMPLE Blister packs; lattice boxes; small parts containers.

3.1.6
containerjtype rate
CTR
ratio of stpred containers as a percentage of all containers™used within the scope of the defined
observatioh period

3.1.7
informatign type rate
ITR
ratio of a specific information type in relation toall information types taken together

Note 1 to enftry: Examples of specific informationtypes are missing information and used information.

3.1.8
informati¢n procurement time

tipT
time requifed to procure information while planner actively searches

3.1.9
informati¢n fulfilmentrate
IFR
ratio of infprmation‘provided by the actual process over the information required by the target pro¢ess

3.1.10
informati¢n:supply rate

ISR

ratio between the amount of existing information and required information for a planning task

3.1.11

information utilization rate

IUR

ratio of information used in relation to the appropriate amount of information available

Note 1 to entry: It is a measured value that describes the amount of available information used for the planning
process.

2 © ISO 2018 - All rights reserved
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3.1.12

information waiting time

twait

time spent waiting for information that is required for the planning process to continue

3.1.13

storage container rate

SCR

ratio of stored containers as a percentage of all containers used within the scope of the defined
observation period

3.1{14

planning procedure alternatives
PPA
ratip of planning tasks that can be handled at the same time in relation to all tasks required

3.1{15

planning type rate
PTR
ratip of specific planning types to all planning types

Note 1 to entry: Examples of specific planning types are digital planning@id workshop.

3.1116

plapning iteration number

PIN

number of iterations of a specific planning task

EXAMPLE Revision after a first successful performed planning task.
3.1117

planning iteration rate

PIR

ratip of repeated planning tasks
EXAMPLE All tasks performed.twice.

3.1{18

plahning cycle time
ter
cycle time required for.processing a particular planning task

3.1{19

plahning workein progress
PWPP
aggregated'number of pending work tasks in the process scope

3.1)20

process detail level

PDL

number of sub-process steps planned for a process

EXAMPLE Specifying the description of an assembly process.

3.1.21
response time

tRT
time between receipt of a planning request and start of planning operation

© ISO 2018 - All rights reserved 3
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3.1.22

sub-process

process step that is part of a higher-level process

EXAMPLE

3.1.23
transport
TPR

Assembly and pre-/final assembly.

plan rate

ratio of the number of planned transportation plans to the number of all theoretically

3.1.24
time type
TTR

ratio of timn

Note 1 to enjtry: Examples of time types are waiting and searching.

3.1.25
work plan
WPR

ratio of sch

Note 1 to enftry: An example of a scheduled work plan is for representative preduct variants.

3.1.26
work plan
WHL
measure fa
one anothe

rate

rate

homogeneity level

r

3.2 Symbols and abbreviated terms

total area
allocated area
assembly area
required area
sanitary area
storagearea

setakea

e types in relation to total working time

eduled work plans to the work plans used in manufacturing opetations

r homogeneity or equal distribution in terms of\duration of sub-process steps in relatioh to

totatnumber-of-containers
number of containers; size: S/M/L
number of supplier containers
number of internal containers
number of special containers
number of standard containers

number of containers stored

© ISO 2018 - All rights reserved
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Danl

Dcoop

Ddig

Dj

Dio

al

specific container type

all planning tasks required

planning tasks performed in team/workshop etc
planning tasks performed with digital planning support
number of pending planning tasks

planning tasks performed by the planner (team, department, etc.)

ISO 18828-4:2018(E)

Dre
Dsa
Dst4
Dy
lacc
Lact
Lan
Iava
Lerig
Idig
Ipri
Ireq
ISEC
Lrar
Iuse
Ix
Ltp

LwH

ne

nd

planning tasks actually implemented at the same time
planning tasks that can be handled at the same time
planning tasks performed in line with standard workflow
planning tasks performed with specific planning type
accepted information

information supplied from actual process

total of all information

available information

critical information

digital information

primary information

information required

secondary information

required information from target process
informatiefrused

specific information type

level of detail of transport plan

level of detail of work plan

arof olon g cuelac dia 0 appeonc

MEI
M;

Mg

Pan
PEi

P;

S
number of planning cycles

number of planning cycles after release of planning result
number of sub-processes

total number of all process elements

number of iterated process elements due to errors

number of iterated process elements

© ISO 2018 - All rights reserved
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fent
K in
[ion
Lire,

On

oor
ing

tend end time of planning process (planning task completed)

ti expected time for pending planning tasks

tini time representing receipt of the planning request

Tplan number of scheduled transport plans

tsearch SearCh time

tsp duration of a sub-process

tsp,all total duration of process

Esp mean duration of sub-processes

tstart start time of planning process

Tused number of transport plans used in manufacturing operations

tvalue value-added time

twork work time (not including contingency allowances, contingencies, etc.)

tx specific time type

Whplan number of work plans created

Wised number of work plans used in manufacturing eperations

SOP start of production

4 Key performance indicators in production planning processes

4.1 Production planning KPI system

The produg¢tion planning KPIs havé been organized in a multi-level KPI system which provides diffe
key indicator levels for processes: Those levels range from evaluation of the planning processe
process-orfented key indicators, e.g. through the analysis of time data, process types, and informa
requirements, to evaluation of the specific planning task results. In this organizational struct
the more Erocess-oriented key indicators on the one hand are valid across different disciplines
the other hand the résult-oriented key indicators tend to relate strongly to the predefined plantping
disciplines|of the production planning processes. In this way, for example, key indicators such as f
space utilizations0r ratio of container types are used to evaluate the planning results of the plan
disciplines

planning p

© ISO 2018 - All rights reserved
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Planning process
Process oriented indicators
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Figure 2 — Structure of the KPIs

The
of 1
orie
spe
whi
suc
for

infg
sce

hese indicators is ensured by use of a standardized key indicator template (see 4.2
nted key indicators can be identified by their broad scope of use, as they are neither
Cific nor specific to the individual stage of development. They are assigned to a speci
n adjusted to the user’s planning processesequiring evaluation. Process-oriented key
h as these may represent for instance theiiteration rate of a particular process. Anoth
process-oriented key indicators might le ratios adjusted to a specific use case. In one s
rmation type rate mirrors the rate.of digital information compared to a total amount.
ario the KPI compasses missing.information instead. However, iterations taking place

defined structure will be filled with sample key indicators on all levels. A consistent docyimentation

. Process-
discipline-
fic context
indicators
br example
fenario the
In another
as part of

the|planning (e.g. revision work in production) a positive or negative trend cannot be assigned directly

bechuse, the reasons for a planning iteration (e.g. updated or new planning information,

intgrnal requirements) may yary in practice. Interpretation of the planning iteration depe
confext, such as observed planning phase and planning scope, and requires a thorough ch
defjnition already resolyes,-key indicators based on concrete planning results are far more
upan the context and lave a narrow, predefined scope of validity. Based on the core planning
identified in the reférence planning process, sample result KPIs can be derived for use in thes

NOTE Based ‘o1 the planning disciplines and stage of development of the planning process in
with ISO 18828;2.

4.2| Formal definition of key performance indicators

pxternal or
nds on the
bck. As the
dependent
disciplines
e domains.

accordance

The planning disciplines within this reierence process are manuiacturing, assempbly
and layout planning. These disciplines act, in this respect, as a base for the comparison

, logistics
of various

production planning processes and a cross-discipline comparison. This document enhances options
for performance management within a company and, if required, across multiple companies.
Simultaneously, a distinction between key indicators in relation to the reference object needs to be
drawn. In the first place, key process indicators are described presenting the planning processes that

are clearly present and reveal possible ways to analyse the efficiency of the processes. Se

condly, the

planning quality, e.g. process output quality, is assessed using different key indicators in certain cases.

The basic structure used to define key indicators is divided into three different parts. Table

an abridged version.

NOTE This is based on the structure of key indicators from ISO 22400-2.

© ISO 2018 - All rights reserved
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Table 1 — Structure of KPI description

Description

Name

Planning di

scipline/process step

Use case/application context

Definition

Formula

Unit/dimen

sion

Range

Variation

Input param

S v"

eters/variables

Parameter

1

Parameter

P

Parameter

1

Commenty

N7

Result/inte

rpretation/specification

Point of Contact

The first p
step and u
of manufad
the key ind

The detailg

correspondling unit/dimension as well as the range! Respective, generally valid input parameters

variables f
indicator t

EXAMPLE

planning, p
specify a K
for a KPI in
example, us
performed 4
iteration er
adjustment
the variatio

variation afffects onlja parameter of the formula, the variation is listed in the third part “Input paramet]

variables”.

The last p

hrt describes the respective key indicator containing-its name, planning discipline/pro
e case/application context, the latter of which defines, for example, the standard discipl
turing planning, assembly planning, logistics plafining and layout planning, or process st
icator is used in.

of the key indicator are defined in the second part. This includes the explicit formula

pbrm the next part of the table. If nécessary, a description of possible variations of the
hat can also be used, and that expand on the range of key indicators, is also provided.

The KPI “planning iterationnnumber”, whose variations can occur in different phases of pro
rovides an example of a key~indicator variation. Variations provide a possibility for companie

ess
nes
eps

and
and
key

Cess
s to

Pl in accordance with theirsenvironment. Companies are advised to maintain the variations fised

order to keep consistent results, e.g. for benchmarks or comparative methods. The KPI itself is
eful in the phase of developing a concept to specify the number of revisions needed after a succes
ask simulation. However, in the phases of rough and detailed planning, variations of the KPI (plan
for number or planning iteration revision) can prove more beneficial in handling process errof
. In additiong{there are two different types of variations influencing the structure of the tablg
n affects theformula as a whole, it is categorized in the second part of the table “Definition”. If

htt)of the key indicator description provides notes on the key indicator, which shal

for
sful
hing
S or
s. If
the
ers/

be

considere

Annex A pr

In relation to the result, INterpretation or specification In order to ensure use as intended.
The process manager, who has direct influence over the key indicator and who should be the main point
of contact with regard to collection or optimization, is also named.

ovides an overview of the described KPIs.

5 Descriptions of key performance indicators

5.1 General

The production planning KPIs are organized in a multi-level KPI system providing different key indicator
levels for processes. Definitions and details of the individual KPIs are provided in Tables 2 to 24.

© ISO 2018 - All rights reserved
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As illustrated in Figure 3, in order to provide a systematic classification for the KPIs, a distinction
is drawn between process-oriented, aggregated and concrete indicators. Within process oriented
indicators, the three factors of time, sequence and information are distinguished. Users choose a KPI
which best suits their point of interest. KPIs represent a generic option to measure quality, time or cost.

Process oriented indicators

1 1 11 1
: Time KPI 1 Sequence KPI ! Information KPI |
1 1 1 1
: | e 3 Planning work in 1 Information supply %'
| 1 progress 1 rate )1\
1 1 1 () 1
1 1 1 [a) 1
: Information : : Planning iteration : : Information utiliz@bn"_ :
1 procurement time I rate N rate Q\’ 1
1 1 11 ‘e[/ 1
1 1 1 O~ 1
1 1 AT — 1
: Information waiting 1 : Planning iteration | : Inforn@i‘fulﬁllment 1
! time iy number N ate 1
| 1] 11 O 1
1 1 1 CR 1
I 11 N 1
: | R = 11 Planning procedure 1 \\Rﬁttleneck information 1
! gsponse time M alternatives Q) rate !
1 I | 1
1 1 < 1 1
1 1 1 1
1 I 1 1
1 1 1 1
1 1 1 1

1
?: | Information type rate
1

| Time type rate | | Planning type rate
_________________ 3 PP\ U S
Aggregated result oriented indicators
s e s s s ] S e B A s = s s s e ey |
: Work ol | Process detail ‘0| X I Container type 1
! ork plan rate level rea type rate — :
L e o e e e e e e —

== S0~ — 1
| : | plan Area utilization Storage container |!
: Transport plan rate mogeneity level rate rate :
L} < I
! Manufacturing . Assembly Layout Logistics !

____________ ]

Figure 3.—Key performance indicators for production planning
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5.2 Process-oriented key indicators

5.2.1 Time indicators

Table 2 — Description of planning cycle time (¢tcT)

Name

Planning cycle time

Planning discipline/process step

All

Use case/application context

Formula

Cycletime Tequired for processing a particutar ptarmm
ning task.

tcT = tend — Lstart

Unit/dimer}sion

[h]/hours

Range

Parameter |l

— Min: 0 [h]

— Max: infinite

— tstart: Time representi@ tart of planning process
[h]/hours <

Parameter 2

— teng: Time repr@zi‘ng end of planning process
(planning task completed) in [h]/hours

Variation

Result/intdrpretation/specification

— tstart: Time‘@resenting identification of requiren
at start of nning task in [h]/hours

Trel@‘

{c@iods of absence, vacations, etc. shall be taken into
account;

e shorter the better;

(=

Can be applied in re-planning and change planning;

Iteration of change planning could be triggered via upc
ed information;

ferences.

Use of standardized time scale to consider national diff

ent

at-

Point of Coptact

Planner

10

© ISO 2018 - All rights reserved
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Table 3 — Description of information procurement time (¢t;p)

Name

Information procurement time

Planning discipline/process step

All

Use case/application context

Time required to procure information (while p
actively searches).

lanner

Parameter 2

ment (planning task completed) in [h]/hours

Formula tpT = tend — fstart
Unijt/dimmension fit/tours —
— Min: 0 [h] NO
Raipge o Q
— Max: infinite k.(l/
lW -
Average information procuremepﬁ)m (t[pT )
m (8)
: 2j=1(tend'i_h§(a tJ)
IPT = C)
)
. The defined proces s‘s%Be can contain individyial process
Varfiation X .
elements as well agprocess chains;
Average valu ould not be compared with djfferent
statistical (@ es of precision;
Quantk@on of information in the defined scppe is
necessary.
Patkmeter 1 — tstart: Tlme representing start of informatipn pro-
curement in [h]/hours
— tend: Time representing end of information|procure-

Parfameter 3

— m: Number of time measurements

Parfameter 4

\O’

S
Result/u:é% ion/specification
A

— j:Indexed variable for a specified time mea

Trend: The shorter the better;

Periods of absence, vacations, etc. shall be taks
account;

Use of standardized time scale to consider nat
ferences;

Information type and process complexity shall
into account;

Key indicators can be influenced by other activ

n into

onal dif-

be taken

ority shall be considered).

surement

ities (pri-

Point of Contact

Planner

© ISO 2018 - All rights reserved
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Table 4 — Description of information waiting time (tyait)

Name

Waiting time for information

Planning discipline/process step

All

Use case/application context

the planning process to continue.

Time spent waiting for information which is required for

Parameter |1

ains;

Formula twait = tend — Estart
Unit/dimernfstomn T/ ours —

— Min: 0 [h] NO
Range o Q

— Max: infinite k.(l/

- 7/
Average information waiting time (twal
" &
- jzl(tendj start] ) '\
wait =

Variation The defined process scopegh ntaln individual procgss

elements as well as proces
statistical degrees ecision;

necessary.

cum\nent in [h]/hours

Average values shoul t be compared with different

Quantlflcatlon@e ormation in the defined scope is

— & Q,t Time representing start of information pro-

Parameter P

’&s tend: Time representing end of information procurg
. \i'ment (planning task completed) in [h]/hours

Parameter B

N .
C)\ — m: Number of time measurements

Parameter @

%\%

Result/intd rpretatio%@&fication

v
%&

Trend: The shorter the better;

account;

ferences;

into account;

— j: Indexed variable for a specified time measuremept

Periods of absence, vacations, etc. shall be taken into
Use of standardized time scale to consider national diff
Information type and process complexity shall be takep

KPI can be influenced by other activities (priority shal| be

considered).

Point of Contact

Planner

12
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Table 5 — Description of response time (trt)

Name

Response time

Planning discipline/process step

All

Use case/application context

Time between receipt of a planning request and start of

planning operation.

Formula tRT = tstart — tini
Unit/dimmension fhi/ours —

— Min: 0 [h] NO
Raijge L Q

— Max: infinite k.(l/

m 7/

- z n=1 (tstart,j - tini,j ) (13)

Varjiation T Re)

tRT =
m ,\Q)

Mean response time O

— tini: Time re rgnting receipt of the plann

Ing request
Parfameter 1 in [h]/hours <\Q
— tstartt ’I’Q1evrepresenting start of planning process in
Parjameter 2 SN
[h]/hours:

Parjameter 3

— noﬁﬁ'mber of planning requests

Parameter 4

ST P folanni
—’%m,]. ime representing initiation of planning request
«@time measurementj in [h]/hours

Parfameter 5

7 ; ; .
— tstart: Time representing start of planning
time measurementj in [h]/hours

process in

Parlameter 6

Reqult/ interpretatio@%cification
O
Rl

— j: Indexed variable for a specified time mea
in [h]/hours

Trend: The shorter the better;

Periods of absence, vacations, etc. shall be take
account; receipt of the planning task correspor
acknowledgement of the task by the planner;

Use of standardized time scale to consider nat
ferences;

Key indicators can be influenced by other activ
ority shall be considered).

surement

n into
ds to the

onal dif-

ities (pri-

Poipt Q{&H‘tact

Person placing change request, planner

©

© ISO 2018 - All rights reserved
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Table 6 — Description of time type rate (TTR)

Name Time type rate

Planning discipline/process step All

Ratio of time types (e.g. waiting, searching etc.) in rela-

Use case/application context tion to total working time.

‘

Formula TTR=— %100
twork ,\QD
Unit/dimer]sion [%]/- O )
— Min: 0 [%] ™
Range QD'
— Max: 100 [%]

Parameter [l — tx: Specific time type in [h]/beur

— twork: Work time (notinc \g contingency allowdnc-
es, contingencies, etc.) in [}}B(h urs
|\

Parameter |1

Characteristic example{'<

o — tx = twait! waitin@@le in [h]/hours
Variation o
— tyx = tsearch..S h time in [h]/hours

alue-added time in [h] /hours

ed scope may vary in different dimensions (t
perigd, planning task, planning department, etc. taken

.j@) account);

Result/intdrpretation/specification . C\’&"[‘he definition of the work time shall consider compa-
C)\\ ny-specific regulations and the regional laws;

c. If the defined work time is used for comparisons, this
/\@ shall be kept constant.
Point of Contact ) Planner

O
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Table 7 — Description of planning work in progress (PWP)

Name

Planning work in progress

Planning discipline/process step

All

Use case/application context

Aggregated number of pending work tasks in the pro-

Cess scope.

q

Forjmula PWP = ZD,- .(I/Q
i=1 X

Unit/dimension -/- x p
Rage — Min: 0[] '\(b\o

— Max: infinite 0O

. o

PWP(T)= Y (D; xé}

Vaifiation i=1

Planning w: progress in consideration of
ed work Q\n nt of pending planning tasks
O

ime-relat-

Parfameter 4

O .
S
Req ult/interpretQ@/specification

e
Y
&

.

Patkhmeter 1 : Number of process elements considered in pro-
._gleess scope
Patkhmeter 2 N3N — Dj: Number of pending planning tasks in prjcess
) \O element
Parfameter 3 RX ~~ — i:indexed variable for a process element
C)\‘ — t;: Expected time for pending planning tasi{s in pro-

. cess element i (duration) in [h]/hours
! ! The defined process scope can contain individ!al process

elements as well as process chains;
Quantification of information in the defined sc

Work in progress does not consider prioritizat
priority of tasks;

Quantification of time-related work content fol

tasks is required (e.g. plan times or comparisons and

estimates).

bpe;

on and

planning

&
Poi fi-ll'(‘nnfnr‘f

Planner

© ISO 2018 - All rights reserved
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Table 8 — Description of planning iteration rate (PIR)

Name

Planning iteration ratio

Planning discipline/process step/application context

All

Use case/application context

formed twice).

Ratio of repeated planning tasks (e.g. all tasks per-

P
Formula RIR= > 106
all ,\QD
Unit/dimer]sion [%]/- O
— Min: 0 [%] ™
Range QD'
— Max: 100 [%)] Xa)
\.OV
PIE=——-x100
Variation P; O

Planning iteration error ratg\\%

Parameter [L — P;: Number of tha!ed process elements

Parameter

D

—  Pyi1: Total Iu,k@er of all process elements

Parameter

Result/intd

rpretation/specification

.

S

‘comparisons;
separately;

planning information);

ed process scope can contain individual proc
elem‘élts as well as process chains;

’f@e defined scope should be kept constant if it is used
Internal and external iterations should be considered

The reason for an iteration may vary (e.g. updated or new

The interpretation of the iteration rate heavily depend
on the planning phase under review.

for

12}

Point of Coptact

Planner
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Table 9 — Description of planning iteration number (PIN)

Name

Planning iteration number

Planning discipline/process step

All

Use case/application context

n

Number of iterations of a specific planning task (e.g. revi-
sion after a first successful performed planning task).

Formmuta PIN= z M=1 ct)
=t N

Unit/dimension -/- q>)

— Min: 0[] W
Range QD

— Max: infinite O«(l/

(bv
U
PIN=—FF—— O
n

Average number oféﬁerations

M;i=1 (an ind@:al planning iteration): PIN =0

This describgesthe error-free planning iteration by all

process ents i. It can also be interpreted a$ first pass

yield ( 0f 100 %.

<
Varfiation 2 :;1 Mg;
A’\Q’PIN(E) = ——x100
> (M -1)
\O i=1 I

Parffameter 1 _ (>~ — M;: Number of planning iterations in procegs element i

Planning iteration error number

PIN(R) = %100

n
z i:1MRi
n

(M -1)

Parf ameter‘A\) )

— i: Indexed variable for the process chain elgment

Paragqgg

— n: Number of process elements considered in pro-
cess scope

Parameter 4

Mg : Number of planning iterations in process

element i due to errors

Parameter 5

— Mg, : Number of planning iterations after release of

planning result in process element i

© ISO 2018 - All rights reserved
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Table 9 (continued)

Result/interpretation/specification

The defined process scope can contain individual process
elements as well as process chains;

The defined scope should be kept constant if it is used for
comparisons;

Internal and external iterations should be considered
separately;

The reason for an iteration may vary (e.g. updated or new

planning information);

NS
The interpretation of the iteration rate heavily ﬁi@end
on the planning phase under review. .

12}

N’
17

Point of Coptact

Planner Y

18

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=48351c22453bdb9dfb6a121f703bd28e

ISO 18828-4:2018(E)

Table 10 — Description of planning procedure alternatives (PPA)

Name

Planning procedure alternatives

Planning discipline/process step

All

Use case/application context

Ratio of planning tasks that can be handled at the same
time in relation to all tasks required.

Forpmuta PPA— Same =166
Dall Ay\q}
Unit/dimension [%]/- .(]9
— Min: 0 [%)] >
Rafge s}
— Max: 100 [%] &V
oasd
D N
PTA = 224l » 100 O
b &
all
Planning task allocé{}l
Varfiation §)<(
Dyt
PAI = —=8-x 100
e%}me
N
Pathmeter 1 AN — Dsame: Planning tasks that can be handled pt the
O  |same time

Parfameter 2

— Dgp: All planning tasks required

Parfameter 3

— Djpcal: Planning tasks performed by the plajpner
(team, department, etc.)

Parfameter 4

N\
Redult/ interpre'@’&pecification
Pa

— Dreql: Planning tasks actually implemented|at the

same time

ic lower

Trend: Maximum at 100 %, typical characteris
than 100 %j;

The defined process scope can contain individyial process
elements as well as process chains.

Poiht of C@t}t

Planner

oS
6&
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Table 11 — Description of planning type rate (PTR)

Name Planning type rate

Planning discipline/process step All

Ratio of specific planning types (e.g. digital planning,
workshop etc.) to all planning types.

Use case/application context

Formula P

Unit/dimenjsion [%]/- 2);
— Min: 0 [%]
— Max: 100 [%]

Range

S
K
e
IX®

Parameter Il — Dy: Planning tasks perform@wmh specific plan-

ning type N
: N
Parameter 2 — Day: All planning tasks(§qu1red

Characteristic examp
— Dy = Dyig: Plam@g asks performed with digital plapn-
ning support &
Variation — Dy = Dcoops Planning tasks performed in team/ worfk-

shop, etc. \"(\

— D &stand: Planning tasks performed in line with
standard workflow

“Hf the defined scope is used for purposes of comparisor|,

Result/intdrpretation/specification \\0 this shall be kept constant.
Point of Coptact L Planner
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5.2.3 Information indicators

Table 12 — Description of information supply rate (ISR)

Name Information supply rate

Planning discipline/process step All

Ratio between the amount of existing information and

Use case/application context required information for planning task.

Formula ISL = -2l 100 (19
I )
req s
Unit/dimension [%]/- X p
— Min: 0 [% O
Range %] '\Q)

— Max: 100 [%]

\%v

IAR = _ avall

(ISL < 100 9@6

Infor accepted rate

Varjiation

Ratig©f accepted information to enable planning process
g ntinue without delay

f|

arlameter 1 — lavail: Amount of existing information

* 3 . . -
Parameter 2 \C) — Ireq: Amount of information required

Sufficient supply of information at 100 %, highjer values
O represent an oversupply, lower values a shortgge of
C) information;

The defined process scope can contain individgal process
elements as well as process chains;

Reqult/ 1nterpretét@%pec1f1catlon Quantification of information in defined scope |s required;

Q?” The definition of required information should be given
% careful consideration;

If the defined scope is used for purposes of conjparison,
% this shall be kept constant. H[

Point of Contact Planner
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Table 13 — Description of information utilization rate (IUR)

Name

Information utilization rate

Planning discipline/process step

All

Use case/application context

Ratio of information used in relation to the appropriate
amount of information available. A measured value that
describes the amount of available information used for
the planning process.

I ,\Cb
Formula IUR = ¥ x 100 Q
I (1/
used N .
Unit/dimer{sion [%]/- ,-\Q)'V‘
— Min: 0 [% %
Range %] (b%
— Max: 100 [%] N

Variation

Parameter

— lysed: Amount of infgrmation used

Parameter

Result/intdrpretation/specification

N
ting information

Can be interpretéd as relevance criteria of available

1nf0rmatm\%

The definition of available information (particularly th
red:txg‘\ﬁon) should be given careful consideration and
contain all relevant information;

e defined process scope can contain individual proc
elements as well as process chains;

Quantification of information in defined scope is requir

If the defined scope is used for purposes of comparisor
this shall be kept constant.

[¢)

PSS

Point of Coptact

Planner
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Table 14 — Description of information fulfilment rate (IFR)

Name

Information fulfilment rate

Planning discipline/process step

All

Use case/application context

Ratio of required information from the target process
which the actual process in fact provides

I
Forymuta HFR—=——2Lx166
Itarg ,\'\QD
Unit/dimension [%]/- (]>-)
— Min: 0 [%] W
Range QD
— Max: 100 [%] oV

Parlameter 1

Vaifiation — (b
— Iact: Amount of Q{l\ﬁ.ﬁ ed information from pctual

process )

Parlameter 2

Redult/interpretation/specification

— ltarg: Amt@(of required information from target
process

mation fulfilment rate at 100 %, highef value rep-
reshx a fulfilment rate above 100 % (redundajcy), lower
e represents a fulfilment rate of less than 1IO %;

al process

'The defined process scope can contain individ

elements as well as process chains;
Quantification of information in defined scope |s required;

If the defined scope is used for purposes of conpparison,
this shall be kept constant.

Poipt of Contact

Planner
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Table 15 — Description of bottleneck information rate (BIR)

Name

Bottleneck information rate

Planning discipline/process step

All

Use case/application context

‘

Amount of critical information, which leads to waits due
to it not being available, in relation to all information.

Formula BHR— =166
Iall AY\QD
Unit/dimenjsion [%]/- q>)
— Min: 0 [% R
Range " QD,

Max: 100 [%)]

Variation

Parameter

Parameter

Result/intdrpretation/specification

I11: Total of all infor

Trend: Maximum %, target rate significantly loy

than 100 %; &
Key indicatorallows for prioritization of processes;

The defined process scope can contain individual procgss
elements as well as process chains.

Point of Coptact

Planner
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Table 16 — Description of information type rate (ITR)

Name

Ratio of information type

Planning discipline/process step

All

Use case/application context

Ratio of a specific information type (e.g. missing informa-
tion, used information etc.) in relation to all information

types taken together.

Parfameter 1

1
Formula ITR = =X >
I N
all AN
Unit/dimension [%]/- b;~v
— Min: 0 [% Sef
Range %] lel

— Max: 100 [%]

— Ix: Specific information type

Parfameter 2

— Iy Total of all é—&ﬁo}mation

Varjiation

.

Res ult/interpretation/specific@

RN

Characteristi %(amples
— IX—IH\QH sing information
3& accepted information

— Ipri primary information

x = Isec secondary information

'— Iy = Iyseq used information

(@) — Iy =Igig digital information
C)! The defined process scope can contain individ!al process

elements as well as process chains;

Quantification of information in defined scope

If the defined scope is used for purposes of conpparison,

this shall be kept constant.

s required;

Poipt of Contact

Planner
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5.3 Result-oriented key indicators

5.3.1 Manufacturing

Table 17 — Description of work plan rate (WPR)

Name

Work plan rate

Planning discipline/process step

Manufacturing planning, assembly planning

Use case/application context

product variants) to the work plans used in manuf&
ing operations.

Parameter |l

%/
w lan (1/
Formula WPR = —22 %100 (b‘b
used . '\

Unit/dimer}sion [%]/- A O,U

— Min: 0 [% N
Range ] Os\

— Max:100 [%] <&

2 Wplan Q\)

WPS = —@—" 1 e

Variation I/@

an
Work plaﬂ@ecification

’%! Whplan: Number of work plans created in the define!

'scope

Parameter R

operations in the defined scope

—  Waused: Number of work plans used in manufacturing

Parameter B

QO

Result/intd rpretatio@ecification

=~

Lyyp ; : Level of detail of work plan i (from 0 to 100

evaluated in five percentage increments)

19%

Trend: Maximum at 100 % (Wplan << Wysed), target rat
significantly lower than 100 %;

If the defined scope is used for purposes of comparisoij,
this shall be kept constant.

Planner

Point of Co]ltpﬁ\‘
|
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Table 18 — Description of transport plan rate (TPR)

Name

Transport plan rate

Planning discipline/process step

Logistics planning

Use case/application context

Ratio of the number of planned transportation
the number of all theoretically.

T

plans to

Parfameter 1

Forpmmata TPR = X 100
Tused (\'\q}
Unit/dimension [%]/- R ,q>')
— Min: 0 [%] &
Range QD
— Max: 100 [%] %
r NO
z P Lop O
TPS = =—1=2 6
Varfiation Tplam \
Transport plan $eQ ication

umber of planned transport plans i

— Tpid
fined8cope

h the de-

Req ult/interpretation/sp@ication

%\%

D

Patkhmeter 2 §\\'1{1sed= Number of transport plans used in njanufactur-
. clmg operations in the defined scope
WM
L. .: Level of detail of transport plan i (fr¢m O to
Parlameter 3 \O TP, porth (
100 %; evaluated in five percentage incrementf)

Trend: Maximum at 100 % (Tplan << Tused), targ
significantly lower than 100 %;

Number of theoretically possible transport pla
fined by the product range;

this shall be kept constant.

If the defined scope is used for purposes of conpparison,

etrate

hs is de-

Poipt of Contac@‘f‘

Planner

=
v
A
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5.3.2 Assembly

Table 19 — Description of process detail level (PDL)

Name Process detail level

Planning discipline/process step Manufacturing planning, assembly planning

Number of sub-process steps planned for a process (e.g.

Use case/application context specifying the description of an assembly process).

1 Q'\
Formula PDL=|1-—— |x100 )
Wsp b"
OG/

Unit/dimer]sion [%]/- qu’

— Min: 0 [%)] O
Range

— Max: 100 [%] ,.O
Variation — \"J

Trend: Theoretical maximum at 100 %, target rate
lower than 100 %. If no sub-process is defined
(Nsp=1 L =0 %), or justa few

(Nsp 2 @ 50 % < PDL << 100 %), the level of detail is lIpw.
The e sub-processes are defined, the more detailed

Result/intdrpretation/specification ;@ ocess is
S

p>>2 - 50 % << PDL < 100 %). The maximum of
6&'100 % cannot be achieved in practice. The details of a
C)\\ process shall justify the expense.

°. The optimum process detail level shall be defined by
A@ the user.
Point of Coptact ,\) Planner
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Table 20 — Description of work plan homogeneity level (WHL)

Name

Work plan homogeneity level

Planning discipline/process step

Manufacturing planning, assembly planning

Use case/application context

Measure for homogeneity or equal distribution in terms of
duration of sub-process steps in relation to one another.

Parfameter 1

( S‘, th _ZSD| \
Forjmula WHL=|{ 1—-——— X100
tsp,all ?\%
A
Unit/dimension [%]/- N\ .l/
V\

— Min: 0 [% 7
Range ] (13)

— Max: 100 [%] D
Varifiation — '\‘U

tsp,all: Total duﬁ{t n of the observed pro
[h]/hours y

Cess in

Parameter 2

- N
— tsp: M@’Quration of the sub-processes in

[h]/hours

Parfameter 3

— tsp: D\hta\tion of a sub-process in [h]/hours

Tn@: Theoretical maximum at 100 %, target

‘&han 100 %;

'The less the duration of the individual sub-pro

deviates from the average process duration, th

homogenous the processes will be. Duration ¢s
sub-processes = tsp — PHL = 100 %; duration
variable PHL - 0 %;

of homogeneity possible with regard to the du
the sub-processes. The optimum work plan ho
shall be defined by the user.

The overall goal should be to achieve the maxi{um level

rate lower

Cesses
b more
of all

sp highly

ation of
ogeneity

Poipt of Contact

Planner
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5.3.3 Layout

Table 21 — Description of area type rate (ATR)

Name

Area type rate

Planning discipline/process step

Layout planning, logistics planning

Use case/application context

area etc.) in relation to total area.

Ratio of a specific area type (e.g. storage area, assembly

Range

Parameter |1

Formula ATR = —%x100 (19
Aall ‘b;’
Unit/dimer}sion [%]/- ,.(td
— Min: 0 [%)] i

Max: 100 [%]

— Ay: Setareain m2 o

Parameter R

— Aan: Total area in}l«deﬁned scope in m2

Variation

Result/intdrpretation/specification

0

(e

Characteristic exar@%:

Ay = Aass Assc;\ y area rate in m2
Ax = Asto
Ax = Asa

age area rate in m2

\Sanitary arearate in m2

nd: Maximum at 100 %; target rate can only be de-
ed with further specification;

The defined scope may vary in different dimensions (a
for machines, work stations, assembly lines, or produc:
tion-specific equipment, etc.);

The definition of the total area shall take account of co
pany-specific agreements and restrictions;

If the total area is used for comparisons, this shall be ki
constant.

fea

-

ept

N~

Point of Coptact

Planner
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