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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
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Increasing cost pressures in a competitive global environment, coupled with constantly growing levels
of product and process complexity, means that advanced production planning skills are now a key
factor of success for many manufacturing companies. To produce competitively, it is necessary not only
to ensure the efficient operation of the production structures, but also to be in a position to plan and
design these to respond to specific requirements and at a high level of quality. Constantly shortening
planning and development times and, thus, reducing time-to-market is a crucial component of economic
success in today S markets In parallel with product de51gn and prlor to the 1n1tlal start of productlon

mation are
gnning and
| which are
focess. The
bpecify the
dinst target

stafles of information packages is performed at these defined points (see Afmnex A).

NOTE See Bibliography for further detail on research background.

Theg main information flows in production planning are specified itbthis document. They ar¢ examined
in the context of the reference planning process (see Figure 1)-déscribed in ISO 18828-2. Algo building
on the reference planning process and on the information flaws;this document describes key indicators
for the transparency and assessment of the planning processes.

Main information

flows of reference
. planning process
Product d
roduc I_eilgn_ >_ ________ - (RPP)

[ \ \\
|
| Prod tfﬁ@ planning )
. RS s
R N S —___7

Production

Product life cycle

Fijgure 1 —Main information flows of the reference planning process (qualitative dgpiction)
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In

dustrial automation systems and integration —

Standardized procedures for production systems
engineering —

Part 3:

Information fiows i productionstamm

1
Thi

planning, according to ISO 18828-2.

The

Scope

5 document describes the information flows identified for each planning diseipline within

following aspects are within the scope of this document:

general overview of the main information flows within the refeyence planning process;
basic pattern to describe the main information flows;

detailed description of every main information flow;

state notation structure of the main information-flows objects;

detailed descriptions for each information object state;

proposal of checklists for benchmarking information objects.

following items are outside the scopeof this document:

information flows to intersecting’areas, including high-level planning;

data models for productien planning;

workflow engines\for automated production planning;

productiondacilities planning/manufacturing facilities planning (physical plant and e
including any kind of resource that is not directly related to the manufacturing process;

value.chain (inbound logistics, operations management, outbound logistics, marketing 4

production

complete descriptiop-of-all possible information flows/objects within production planning;

quipment);

nd sales);

process simulation/safeguarding;

2

investment planning during production process management.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 15531-1, Industrial automation systems and integration — Industrial manufacturing management
data — Part 1: General overview

© IS0 2017 - All rights reserved
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ISO 18828-2, Industrial automation systems and integration — Standardized procedures for production
systems engineering — Part 2: Reference process for seamless production planning

3 Term

s, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 15531-1, ISO 18828-2 and the
following apply.

ISO and IE
ISO On

IEC Ele

3.1.1

intralogis
internal Iq
delivery 1
container (

Note 1 to ern
transport c3

[ maintain terminological databases for use in standardization at the following addresse

line browsing platform: available at http://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

fics

gistics

ethods and means of transport at the production site and detailed description of
oncept

try: The delivery methods include buffers and supermarkets (Having defined and simulated ran
ipacity, and delivery cycles. They are supported by electronic t¢ols such as product data managen

12}

the

bes),
hent

(PDM) or enterprise resource planning (ERP) systems that map all requiired resources and the infrastructure.

The detaile
container si

l container concept includes a complete description of all'Containers used, the container types
ze, their sequences, and the partition and packaging gencepts for parts and assemblies.

3.1.2

investment planning

detailed cglculation of all costs during production planning that determine the investments
overhead fpr a planning alternative of a production system

Note 1 to gntry: This calculation is carried qut*bottom-up for all processes and resources (with respec
concrete mchines, facilities, etc.). It is supported by calculation templates, additional calculation tools,
digital planhing tools featuring extended planning functions.

3.1.3

layout plapning

informatiopn needed for planning and implementing a production layout, including the arrangement
sizing oflitres, stations, machines, circulation areas, and road network

Note 1 to er
utilities inst

3.1.4
operation

try: An additional component of layout planning is the cost calculation for structural measures
allations‘for'planned facilities.

list

the

and

tto

and

and

and

list of information Including flow charts and personnel allocations, required concrete resou
(manufacturing, assembly or personnel resources), infrastructure for production and associated
required manipulators (operating resources such as cranes and steel constructions)

Note 1 to entry: This list of information is normally stored in digital tools, e.g. ERP systems.

3.1.5

precedence graph
graph that displays all required manufacturing and assembly operations and the associated process
times and work content for a work system in the correct sequence

"ces

© ISO 2017 - All rights reserved
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6
duct

thing or substance produced by a natural or artificial process

[SOURCE: ISO 10303-1:1994, 3.2.26]

3.2 Abbreviated terms

BPMN business process model and notation

CAIp computer-aideddesign

ER} enterprise resource planning

PDM product data management

UML unified modelling language

4 |Classification of information flows in the reference process

Wh
imp

ortant planning disciplines found in manufacturing companies. The structure of thg

bn describing the information flows in production planning, it(is sensible to restrict it o the most

reference

modlel for seamless production planning is given in ISO 18828-2. The following production planning

dis(
logil

NOT

iplines are used to identify the main information flows ‘(see Figure 2): manufacturing

stics and layout.
E For further details and decomposition of planming discipline and relations, see ISO 18828
A
R
& $ & N
Planning _00\\ é\(’e & 6&& o
disciplines X & S RS
A z& &c \‘\/b *0 < &
RV R NN F

Manufacturing . ; : : :
planning+” ™ e i i i |
i i i i i .Key discipline
i E E i
| | | |

Assémbli ' I
pslzzlni:g _Q__ ___________________ @ ___!J @Major relations
Logistics @ i O [ . i @ i E OMinorre]ations

planning

L I Z
pla?’noi:; O @

» Information

Sflow

Figure 2 — Main information flows structured by planning discipline

assembly,

The information flows described in Clause 5 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. This document provides additional information that
focuses on the transparency of the information flows. The process interfaces include the process
phases (i.e. conceptual, rough, and detailed planning) in one dimension, and the planning disciplines of
manufacturing, assembly, logistics, and layout, in the other.

In addition, the information flows per se can be regarded as individual, isolated information flows.

©IS
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Five main information flows have been identified and modelled, each of which takes all the process
interfaces that were derived from the reference planning process. They describe the total information
exchange between the accompanying activities and the type of data exchanged. In this respect, they
resemble unified modelling language (UML) activity diagrams.

Each information flow has been modelled around a specific flow object. This approach has the benefits of
increased transparency of the interactions and data flows for each object. End users who are interested
in a specific flow can easily check the entirety of their data and complete this specific flow. Software
providers also benefit from the object/process-oriented approach. Defining inputs and outputs for each
activity enables the rapid derivation of an initial rough information flow. In addition, the function flow
indirectly defines user interfaces, existing business and application logic, and applicable programming
environments.

Figure 3 prjovides a general overview of the networked interactions of the planning phases and planging
disciplines| with respect to each main information flow. Figure 3 also shows all the fequired pnd
accompanying activities, relationships, and decisions for each information flow. Softwareproviders|can
also use thfs information in a work flow process.

NOTE For further details and decomposition of planning phases and relations, see SO 18828-2.

Q’Q“Q
& DY & S
,0’0\\ Q(‘QJ ’\‘5‘0 & &&e%
Planning phase L R N O & &
(maturity level) QQé\ Q@c \ \&@\ \?’@u\ & \%Q\
% ;
A @5 (,;)/ & Q\c;p
D o o~ g PN &2 D 0
Concept PR e ] ‘B lovE—
e | e | I =
planning | | 1 ‘
1 [ ’ 1
Rough === R j [ Br—
Janni I e | i
planning | , ' :
g | 1
. )00 [megs ol (10l =
Detailed g'%rf {; i: @E =
planning ; , 1 —
: | : . Information

" flow

Figupe 3 — Main information flows structured by planning phases

In order td
process m -
graphical elements for flows connectors and artlfacts which are SImllar to the act1v1ty dlagrams of
the UML. The formal visualization characteristics primarily used in this document are described in
Annex D.

graphlcally deplct the 1nteract10n between processes and 1nformat10n flows the bu51

5 Main information flows

5.1 Operation list/process plan

The main information flow for an operation list or a process plan includes two information objects. The
first object is referred to as “preliminary information for the operation list” and includes prerequisites
for planning. It has only one single state and is not considered further in the planning process. The

4 © IS0 2017 - All rights reserved
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second information object is referred to as an “operation list” and assumes various states during the
course of the planning process. Each state converts data from a previous state and supplements it with
additional information or aggregates it into a subsequent state object. Ten different states have been
identified for the operation list information object. They are depicted in Figure 4.

planning phase !

initial rough operation list (D2.2.5)

extended rough operation list\(D2.2.6)

rough operation list (02.2.7)

} o ) ) concept |

| initial conceptual operation list (D2.1.1) planning phase }

\ [

\

| |

| extended operation list (D2.1.2) |

| |

T

| |

|

} operation list with rough cost (D2.1.3) #
\

\ |

|

| |

‘ . .

| conceptual operation list (D2.1.4) }

N [ QL © S ‘

} rough |

|

\

\

\

|

\

\

\

|

\

\

\

|

initial detailed operation list (D2.3.8)

extended detailed operation list (D2.3.9)

@) detailed operation list (D2.3.10)

transition of state

Key
—
start state
end state
iternal version state

Figure 4 — States of the operation list information object

NOTE The depicted states are described in greater detail in Annexes B and C.

Each state has been provided with a unique identifier, which follows a specific classification scheme.
The first digit represents the information object; the middle digit stands for the current planning phase;
and the last digit represents the current version number of the information object. Accordingly, the last
digit also contains the information state of the object. The accompanying letter “D” identifies the type
of information, in this case, “data.”

© IS0 2017 - All rights reserved 5
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5.1.1 Concept planning phase

Concept
% N\ N
= | e e [ETTTTTPT
2 ; : - 1l
X 0111 xS \ N D214
o . G e g o
u : : :
= P : 7~ - <
D211 D212 D213
Developing v Estimating
E‘ 2 d:g?;:‘;’;‘ manufacturing * " 4] relative manu-
~ T P concepts facturing costs
s | 2 (ALL2) (A113) A
s | g : (A114) .
o 8 Start mfg link to rough
5 S | process
— £
g ]
=
©
2
a
-
2
g
-
2
5
E
]
3
5
2
-
Figure 5 — Concept’planning phase of the operation list information flow
Based on preliminary ififormation (D1.1.1 in Figure 5) that has been compiled from various releyant
sources, thie concept planning phase generates an initial conceptual operation list (D2.1.4).
To start the concept planning phase, various preliminary information is required for defining an
operation list/It generally includes:

— productinformation (e.g. parts and assemblies);

— number of pieces;

— applicable technologies (e.g. welding, milling, stamping, etc.);
— additional brown field information (e.g. available resources);
— additional green field information (e.g. applicable resources);
— available time database (e.g. process times for operations).

These planning prerequisites determine an initial operation list. The information list is the result
of a first rough definition of process steps (A.1.1.2). The following step of developing manufacturing
concepts (A1.1.3) supplements the initial operation list with additional information and results in an

6 © IS0 2017 - All rights reserved
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extended conceptual operation list (D2.1.3). The estimation of rough manufacturing costs (A1.1.4)
based on the data of the conceptual operation list makes it possible to add rough costs to the extended
conceptual operation list (D2.1.4).

The last version of the concept planning phase generally includes four to five alternative operation
lists for manufacturing a part or an assembly. This version also determines process times for each
alternative operation list (for example, milling four min., machining three min., etc.), and is passed on to
the rough planning phase.

5.1.2 Rough planning phase

Rough
2 ¥
'3 S T R L R R TR TR TR T0 RTRTETRY I
2 : O
\ - D2p27
° o TTIT (T )
= ) : . ~ -
= ’ . . . : O .
. 0225 . : D226 o B
Detailing the ; PN s Developing
mig.process | 0 ... ... 13c3ng the . other mfg.
steps and = ) rﬁ?ucﬁ concepts for
g 2 work contents | W to prcas new product
E (A122) \ 2 derivates
é -E Start rough steps (A125) (A126)
e e
-§ 2
E link to detail
L :
2 .. Developing the
8‘ delivery concepts
= (A321)
>
E
2
-
3
2
J /
Figure 6 — Rough planning phase of the operation list information flow

During the rough planning phase, more detail is added to the conceptual operation list (D2.2.4 in
Figure 6) in accordance with relevant continuing planning process steps, to create a rough operation
list (D2.2.7).

The first process step in the rough planning phase consists of detailing the manufacturing process steps
and work content (A1.2.2) and thus converts the conceptual operation list into a rough operation list
(D2.2.5). The information in this list is used to estimate the required manufacturing capacity (A.1.2.3)
and for planning and allocating operating resources (A1.2.5). The rough operation list is developed
further into an extended rough operation list (D2.2.6). This list contains further information and is
used in developing manufacturing concepts for new product variants (A1.2.6) and supply concepts
(A3.2.1). All this information is finally aggregated and documented in a rough operation list (D2.2.7).

© IS0 2017 - All rights reserved 7
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The rough operation list normally includes various alternative operation lists that, similarly to the
conceptual operation list, identify corresponding process times. Depending on these alternative
operation lists, the rough operation list defines generic required resources (manufacturing, assembly,
personnel resources, etc.). Furthermore, the rough operation list determines the required infrastructure
as well as manipulators and operating resources (for example, cranes and steel constructions). Due to
the level of detail, the list is often managed in digital form (for example in ERP systems, or specialized
planning tools).

5.1.3 Detailed planning phase

037

.....................................

MIF - Operation list
r

D 2

<

Detailing mig.
Process seps
and work ke

_? ¥ contents (A132)
c = | Stprtdetsil
e 3
& E 10 process
steps (AL3S) Camying Carrying
2
2 E out a pre- [:\;‘::'? out anmig.
g i cakulation = ergonomics
instructions
S etc. (A138) Inspection
E costs{A136) k 4 (A139) £nd mig.
process
Optimizing
2 AR material o] Planning the
§ s iy
value -
- stream (A331) A333)
>
g
-
g
-
-

Figure 7 — Detailed planning phase of the operation list information object

During the|detailed planning phase, more detail is added to the rough operation list (D2.3.7 in Figur¢ 7),
which is dgveloped inte-an elaborated complete operation list (D2.3.10).

In the detgiled planning phase, the rough operation list (D2.3.7) is used to establish the details of
manufactulring process steps and work content (A1.3.2). The rough operation list is converted int¢ an
initial detaliled operation list (D2.3.8), which is used to determine the required manufacturing capafity
(A1.3.3) and for allocating operating resources to process steps (A1.3.5).

The aforementioned processes enrich the initial detailed operation list into an extended detailed
operation list (D2.3.9). This list is applied in various subsequent planning steps within the scope of
manufacturing planning, for example, when performing a preliminary calculation of manufacturing
costs (A1.3.6), developing work instructions for manufacturing (A1.3.8), and an initial ergonomic
assessment (A1.3.9). The extended detailed operation list is then used to plan logistics for optimizing
the material flows and the value stream (A3.3.1), and to plan the required capacity (A3.3.3).

At the end of the detailed planning phase, all relevant information, consisting of the operation list
including schedules, personnel allocations, required concrete resources (operating resources, assembly
resources, personnel), the infrastructure, and operating resources (cranes, steel constructions), is
collated in a detailed operation list (D2.3.10). At this stage, the management of the list is generally

8 © IS0 2017 - All rights reserved
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supported by digital planning instruments. For this purpose, work schedules are stored in special
planning tools, such as spreadsheet analysis or ERP systems.

5.2 Precedence graph

The main information flow for the precedence graph consists of an information object that assumes
various states during the planning process. Each state converts data from a previous state and
supplements it with additional information or aggregates it into a subsequent state object. Five different
states have been identified for the precedent information object, which are depicted in Figure 8.

rnnrppf]:
standard precedence graph planning phase |
from previous planning iteration (D3.1.1)

conceptual precedence graph

|
|
|
:
|
for modules (D3.1.2) :
|
|

_________________________________________ .
| rough |
| rough precedence graph based planning phase !
: on modules (D3.2.3) :
| |
e |
detailed |

initial detailed linking planning phase !

concept (D3.3.4) '

detailed linking,concept (D3.3.5)

Key
transition of state
start state

end state

internal version state

Ce@®/

Figure 8 — States of the precedence graph information object

NOTE The depicted states are described in greater detail in Annexes B and C.
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5.2.1 Concept planning phase

3 Concept >
e
{1l =
. 11}
& D311 : D312
" . 5
=)
=
. ——
Developing the
precedence ——-b.
%‘ graph (A2.1.3)
R :
5 Start assy. link to rough
process
=
s
<
a
=
;
= -
2
<
-
g
2
g
=
=
:
Figure 9 — States of the precedence graph information object
During theleehreeptplanningphaseinitialstepsfor-developingaprecedence-graphareearriedeut his

phase results in a conceptual precedence graph for the sequence of various combined operations, called
modules (D.3.1.2 in Figure 9).

The assembly planning uses the information provided by previous planning iterations (D3.1.1) (e.g.
from the previous product generation) to develop the precedence graph (A2.1.3).

The result of this process is a conceptual precedence graph for modules. This information consists of
a rough flow chart that describes the sequence of combined operations. It can be used in subsequent
planning processes, especially the rough planning phase.

10 © IS0 2017 - All rights reserved
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5.2.2 Rough planning phase

s Rough >
e
o N\ N\
8 } ey l
0 -
§ 0322 : 0323
a ' .
d :
= .
Detailing the
A55Y. process
steps and
%‘ work contents .
- E Start rough (R222) . link to detail
] :
g |2
s
<
a
=
o
:
e - Developing
= the layout
% concept
3 (A421)
g
2
g
2
S
T
&
=
=
=
Figure 10 — Rough planning phase of the precedence graph information floy
The generahinformation based on the conceptual precedence graph (D3.2.2 in Figure 10) ig
intd a roligh precedence graph (D3.2.3) that is based on modules from the rough planning p
Thd i i

modules. It represents the information input for detailing the assembly process steps and wo

converted
ase.

combined
rk content

(A2.2.2). The information it processes generates a rough precedence graph that is based on modules
to which work content has already been allocated. The precedence graph is a significant input for
developing the layout concept (A4.2.1). As the output of the current phase, it is linked to the detailed

planning phase as input information.
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5.2.3 Detailed planning phase
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Figure 11 — Detailed planning phase of the precedence graph information flow

Building on required information supplied by the rough planning phase, the detailed planning phase
converts the rough precédence graph (D3.3.3 in Figure 11), which is based on modules, into a detajiled
linking corlcept (D3.3:5), which constitutes the information basis for the precedence graph.

The detail¢d planning phase starts with the detailing of the assembly process steps and work cont¢nts
(A2.3.2), which eonverts the rough precedence graph into an initial detailed linking concept (D3.3.4).
The rough [flow chart, which defines the sequence of combined modules, serves as the input.

The detailed planning phase does not use assembly capacity (A2.3.4) as input information. Determining
the assembly capacity is the next step and it consists of detailing of the assembly facilities and equipment
(A2.3.4). This step converts the initial detailed linking concept into a detailed linking concept (D3.3.5).
The detailed linking concept consists of a more highly detailed precedence graph, which includes
required manufacturing and assembly operations as well as allocated process times and work content.

The detailed linking concept is a significant input for determining the layout of stations based on the
process chain (A4.3.1) and precedence graph.

5.3 Intralogistics

The intralogistics information flow consists of two information objects. The first object is referred to
as “preliminary information for intralogistics” and includes prerequisites for planning. It has only one
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single status and is not be considered further in the planning process. The second information object
is referred to as the “logistics concept” and assumes various states during the course of the planning
process. Each state converts data from a previous state and supplements it or aggregates it with
additional information into a subsequent state object. Four different states have been identified for the
“intralogistics” information object, which are depicted in Figure 12.

[
| |
|

: delivery/container concept (D5.2.1) :
| |
F————————f—_—_———_—_—_——————————— ——— —— ——— ————— 1
N detailed |

|
[ i |
: optimized delivery concept (D5.3.2) planning phase :
|
| |
: |
|
: detailed container concept (D5.3.3) |
|
|
| |
' |
: internal logistic concept (D5.3.4) :
' |

transition of state

Key

start state
end state

internal version state

Ce@®/

Figure 12 — States of the intralogistics information object

NOTE The depicted states are deseribed in greater detail in Annexes B and C.

Theg main information flow-of-the internal logistics includes no data objects in the concept planning
phalse. For this reason, the, initial information object starts with D5.2.1.
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5.3.1 Rough planning phase
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Fig§§3 — Rough planning phase of the intralogistics information flow
Based on i rferas o4 S

generates a rough internal logistics concept (D5..1).

During the rough planning phase, a range of preliminary information is used to define an initial rough
internal logistics concept. Preliminary information for intralogistics planning consists mainly of:

— conceptual layouts;
— precedence graphs;
— cycle time;

— number of pieces or lot sizes.
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During the rough planning phase, this information is used as input for developing a delivery concept
(A3.2.1) and a container concept (A3.2.2). Both planning steps are necessary to develop a rough internal
logistics concept that results in alternative delivery and container concepts from which one is later chosen.

The delivery concept includes defined delivery methods and transport options (kanban principle,
milkrun, demand or inventory orientation, tugger trains, buffers, supermarkets, etc.). The delivery
concept determines (transport) capacity, cycle time, and required general resources (means of
transport and personnel) that depend on the corresponding logistics concept, and the infrastructure
(operating resources, for example, cranes, charging stations, racks). The container concept defines the
type and size of the container and often also packaging concepts, which are limited to A-class items (in
context of an ABC analysis; e.g. 20% of the items accounts for 70% of the annual consumption value of
thelitems) in this planning phase. Both the delivery concept and the container concept eorlstitute the
rough intralogistics concept.

5.3]2 Detailed planning phase

-.2- Detailed >
§ \
a " ‘. : CAy7r e >
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& | os3a ; - s . 0534
= " . - . .
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z | &
= -l Specifying the
e P container plans
c (A332)
g
2
;
S
k:
S
E
>
E
<
3
%
—

Figure 14 — Detailed planning phase of the intralogistics information flow

In the detailed planning phase, the rough intralogistics concept (D5.2.1 in Figure 14) is developed
further in various steps and is converted into an internal logistics concept (D5.3.4) as a final output of
the information flow of the logistics planning.

An optimized delivery concept (D5.3.2) is defined during the optimization of the delivery concept,
regardingits material flow and value stream (A3.3.1). A detailed container concept (D5.3.3) is elaborated
in the following process step of specifying the container plan (A3.3.2). The resulting information is
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used for defining technologies and a detailed transport and material handling concept (A3.3.5). At the
conclusion of the last logistics planning step, an internal logistics concept (D.5.3.4) is created. This
concept is frequently in the form of a presentation or any other type of document, as preferred.

The intralogistics concept defines delivery methods and means of transport (similarly to the rough
planning phase). It includes buffers and supermarkets (having defined and simulated ranges), as
well as (transport) capacity and cycle time. A logistics layout (for example in the CAD system) and a
material flow (for example, in a simulation system) are additional components of an internal logistics
concept. Such a concept is frequently stored in a PDM or ERP system with all required concrete
resources (means of transport and personnel), as well as the infrastructure (operating resources, for

example, c
intralogist
additional
of the con
and packa
informatio|
logistics.

anes, charging stations, and racks). Compared to the rough internal logistics concept

the

cs concept is enriched with detailed planning, documentation on storage location ahd
detailed container concept. This detailed container concept includes a complete descrip

bing concepts for parts and assemblies. The intralogistics concept includes this reley
h and forms the basis for the final information output of the information flow(f the inte

5.4 Layqut

The main i

formation flow for the layout includes two information objects)The first object is refef

to as “preljminary information for the layout” and includes prerequisites for planning. It has only
single statg and is not considered further in the planning process« The second information obje
referred tolas “layout” and assumes various states during the coursé of the planning process. Each s
converts dpta from a previous state and supplements it with@dditional information or aggregats
into a subsequent state object. Three different states have been'identified for the “layout” informa

object, whi

A

ey

C@e'

- |

detailed layout (D7.3.3) planning phase |
|

|

h are depicted in Figure 15 .
___________________________________________ :
: concept |
I concept layout planning phase :
' (4-5 solutions)[D7.1.1) |
' |
'l |
- 71T """ 7 77"7""7""7""7""7"7"7""”""= n
| rough |
I rough layout planning phase :
' (abeut 2-3 solution) (D7.2.2) |
I |
T | !
| -
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|
|
|
|
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stant state
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fion
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rant
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fate
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internal version state

Figure 15 — States of the layout information object

NOTE The depicted states are described in greater detail in Annexes B and C.
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Figure 16 — Concept planning phase of the layout information flow

Bas

0O Pretmmmary foratiorn, the CONCept praniming piase of the fayout information ffow aims to
define a conceptual layout (D7.1.1), similarly to that of logistics planning (D6.1.1 in Figure 16).

The following preliminary information is frequently referred to as general layout planning prerequisites

and is required in order to start the information flow:

number of stations;

type and dimensions of the stations (footprint, work area);

adjacent areas (percentage);
logistics areas (paths, area for containers, etc.);

factory bill of materials (if available).

© IS0 2017 - All rights reserved

17


https://standardsiso.com/api/?name=d7c8beac9c7b7de132b6db8ceeda75d6

ISO 18828-3:2017(E)

These layout prerequisites are used in order to define a conceptual layout. During the determination
of the required areas (A4.1.1), four to five different solutions are generated and documented for the
conceptual layout.

These layouts include the determination of sites and rough block arrangements (often a sketch or
drawing with associated calculation of the required space) and an initial cost estimate for each
proposed layout. At the conclusion of the concept planning phase, all layout alternatives are reviewed
and are released for the rough planning phase.

5.4.2 Rough planning phase
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Figure 17 — Rough planning phase of the layout information flow

During the rough planning phase, the conceptual layouts (D7.2.1 in Figure 17) are converted into
rough layouts (D7.2.2), and the initial output of the layout information flow for this planning phase is

developed.

18
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The conceptual layouts are used for planning manufacturing machines (A1.2.4) and assembly machines
(A2.2.4), facilities, and general operating resources. For further detailing of the layout planning, rough
layouts are developed with elaboration of selected layout concepts (A4.2.1). This step frequently
includes the definition of two or three rough layouts.

Rough layouts define the rough arrangement and dimensioning of lines and stations, and include:
— footprint (e.g. £ 10 %);

— road network (overhead tracks, paths for forklifts, etc.);

1ot £ i LoEEs roalaot L. 1 o)
IIIIrrdotructiulrcc l_Ulll\,b DlJCl\,\,, LUIIC U oya\,b, UI'CAN 1T UUIIL DPC]\,\,, \,L\,-J,
— |logistics areas (container space, inventory space, buffer space, delivery space, shipping drea);
— | cost estimates for the layout (for each solution).

At the conclusion of the rough planning phase, two to three layout solutions arereviewed, 4nd at least
onelis released for the detailed planning phase.
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5.4.3 Detailed planning phase
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In the detailed planning phase, rough layouts of the preceding planning steps (D7.3.2 in Figure 18)
are developed further in order to elaborate a detailed layout (D7.3.3) as a final output of the layout

information flow.

In this phase, the optimization of material flows and value streams (A3.2.1), detailing of manufacturing
machines (A1.3.4), and assembly machines (A2.3.4) facilities, and general operating resources
directly depend on rough layouts. During the definition of detailed workstation layouts, the required
information is generated from the process chain (A4.3.1) and layouts of machines and facilities (A4.3.2).

20
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At this planning level, a detailed layout is described by the accurate definition of the following aspects:

arrangement and dimensioning of lines, stations, and machines;
circulation areas;

road network (overhead tracks, transport equipment, etc.);
logistics areas (containers, etc.);

infrastructure and utilities installations (electricity, air, and fluids);

5.5

Thd
is 1

disposal;
cost calculation (including structural measures and utilities installations for plannedfac

final release for purchase of physical resources.

Investment planning

main information flow for investment planning includes two information objects. The
eferred to as “preliminary information for investment planning?~“and includes prerec

planning. It has only one single state and is not considered further(in the planning process.

infd
pro

rmation object is referred to as “costs” and assumes various.states during the course of t}
ress. Each state converts data from a previous state andSupplements it with additional i

or aggregates it into a subsequent state object. Three different states have been identified fo

infq

rmation object, which are depicted in Figure 19.
___________________________________________ :
: concept |

: |

: initial costs (§9.1.1) planning phase :
|

| |

e i T

| rough |

; |

| tough costs (D9.2.2) planning phase |

|

| !

R \ N |

detailed_:

' |
detailed costs (D9.3.3) planning phase |

transition-of state

start'state
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lities, etc.);

first object
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I the “cost”

Ce@®'f

internal version state

Figure 19 — States of the costs information object

NOTE The depicted states are described in greater detail in Annexes B and C.
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5.5.1 Concept planning phase
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Figure 20 < Concept planning phase of the investment planning information flow
The concept-planning phase of investment planning establishes initial costs (D9.1.1) based on|the
preliminaryinformationforinvestmentplanning (D811 in lioure 20}

In this context, prerequisites for cost planning frequently consist of framework conditions that include:
— expected and planned cost types;

— the breakdown of cost types (for example, investments and overhead);

— estimated cost progress.

These planning prerequisites constitute an essential information input for estimating the relative
manufacturing costs (A1.1.4) and the relative assembly costs (A2.1.5). The planning steps determine
the initial costs as an output.
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The initial costs are a rough assessment of the investment costs and overhead for each planning
alternative. The costs often serve as supporting information to answer important questions, such as “is
it possible to manufacture/assemble/install on existing lines?” or “is a new production facility/factory
required?” In summary, the initial cost process assesses the planned capacity and compares it with the
existing capacity. The decision at the conclusion of the concept planning phase is released to start the
rough planning phase. This decision is frequently supported by company-specific calculation templates.

5.5.2 Rough planning phase
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Figure 21 — Rough planning phase of the investment planning information flow

During the rough planning phase, initial costs (D9.2.1 in Figure 21) are further detailed to derive rough
costs (D9.2.2). These costs are the basic investment information for planning alternatives.

© IS0 2017 - All rights reserved 23


https://standardsiso.com/api/?name=d7c8beac9c7b7de132b6db8ceeda75d6

ISO 18828-3:2017(E)

The initial cost information is used for planning machines, facilities, and equipment for manufacturing
and assembly (A1.2.4 and A2.2.4). Following this step, rough costs are defined and they include
investment costs and overhead. Three or four planning alternatives are usually developed.

The rough costs have an accuracy that is sufficient for business plans, but they are still based on
estimated values. In many cases, rough costs are aligned with the technology requirements and are
not yet broken down into actual expenditures on machines. Investment planning in the rough planning
phase is frequently supported by elaborated calculation templates and should be documented for each
planning alternative.

5.5.3 Detailed-planningphase
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Figure 22 — Detailed planning phase of the investment planning information flow

During the detailed planning phase, the rough costs (D9.3.2 in Figure 22) are developed further into
detailed costs (D9.3.3), which constitute the final output of the information flow of investment planning.

The rough costs are used for pre-calculation of manufacturing costs (A1.3.6), assembly costs (A2.3.6),
planning required capacity (A3.3.3), and defining a detailed transport and material handling concept,
and their technologies (A3.3.5). The information generated and converted during this planning process
is combined and used for determining the detailed costs.

The detailed costs determine investment costs and overhead for the selected planning alternatives in a
detailed bottom-up calculation for all processes and resources (based on concrete machines, facilities,
etc.). The calculation of the detailed costs is supported by calculation templates, additional cost
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calculation tools, and the storage of processes and resources in digital planning tools (such as Process
Designer, SAP, etc.) having extensive functionalities.
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(informative)

Annex A

Information checklist (target-actual comparison)

A.1 Operationlist
Input Process element Output
Concept planning phase
Plannjng requirements Initial operation list
O Produgt (part, assembly)
0 Numbgr of pieces
O Applicpble technology (catalogue) - Defining rough
brown|field (available resources) prOCAelssiSZteps
O Applicpble technology (catalogue) - green (A11.2)
field (dpplicable resources)
O Applicpble technology - time data base
(procefss time for operations)
O Initial joperation list Developing Extended operation list
manufacturing
concepts (A1:1:3)
O Extended operation list Operation list with rough costs
Conceptual operation list
Estimating rela- |4-5 operation lists for manufacturing/
tive manufactur- |assembly of part/assembly (different
ing costs (A1.1.4) possible alternatives)
Process times for operation lists/al-
ternatives (e.g. milling 4 min, drilling
3 min, etc.)
Rough planning phase
Conceptual operation list Initial rough operation list
O 4-5 opgration listsfot manufacturing/ .
assembly of part/assembly (different Detailing the mgg
possibje alternatives) process steps an
work contents
O Procegs times for operation lists/alter- (A1.2.2)
nativep (€,g. milling 4 min, drilling 3
min, etc.)
O Initial rough operation list Planning the
required mfg.
capacity (A1.2.3)
Planning mfg.
machines, facili-
ties and equip-
ment (A1.2.4)
O Initial rough operation list Planning and |Extended rough operation list
allocating the
mfg. resources
to process steps
(A1.2.5)
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Input Process element Output
O Extended rough operation list Developing other
mfg. concepts for
new product deri-
vates (A1.2.6)
O Extended rough operation list Rough operation list
Alternatives of operation lists including [
process times
Generic manufacturing resources O
Developing the Generic assembly resources O
delivery concepts | Generic personnel resources O
(43.2.1) Infrastructure (manipulators, e.g./cranes, [
charging stations, raeks)
Digital operationdistin planning O
Digital operationlist in spreadshgeet O
Digital operation list in ERP systg¢ms O
Detailed planning phase
Rough operation list Initialdetail operation list O
O | Alternatives of operation lists including
process times
O | Generic manufacturing resources
O | Generic assembly resources Detailing the mfg.
0 | Generic personnel resources procegg steps and
work contents
O | Infrastructure (manipulators, e.g. cranes, (A1.3.2)
charging stations, racks)
O | Digital operation list in planning tool
O | Digital operation list in spreadshéet
O [ Digital operation list in ERP systems
O | Initial detail operation list Detailing the
required mfg.
capacity (A1.3.3)
Detailing mfg.
machines, facili-
ties and equip-
ment (A1.3.4)
O | Initiakdetail operation list Detailingand |Extended detail operation list Od
allocating the
mfg. resources
io prnr‘ncc cfnpc
(A1.3.5)
O Extended detail operation list Carrying out a
detailed pre- cal-
culation of mfg.
costs (A1.3.6)
Planning of mfg.
control systems,
equipment con-
figurations etc.
(A1.3.7)
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Input Process element Output
O Extended detail operation list Developing mfg.
Work instruc-
tions etc. (A1.3.8)
O Extended detail operation list Carrying out an
mfg. ergonom-
ics inspection
(A1.3.9)
O Extended detail operation list Optimizing
material flow
and value stream
(A3.3.1)
Specifying the
container plans
(A.3.3.2)
O Extended detail operation list Detail operation list
Detailed operation listincluding times |O
and allocation of pérsonnel
Concrete manufacturing resources O
Concrete assembly resources O
Planning the Concrete personnel resources O
required capacity |Infrastructure (manipulators, e.g. O
(A3.3.3) cranes, charging stations, racks)
Digital manufacturing plan (work O
schedule) in planning tool
Digital manufacturing plan (work O
schedule) in spreadsheet
Digital manufacturing plan (work O
schedule) in ERP systems
A.2 Preg¢edence graph
Input Process element Output
Concept planning phase
O Standqrd precedence graph from previ- Conceptual precedence graph for
ous planning Developing the |modules
precedence graph
(A2.1.3) Rough flow chart O
Succession of operation blocks/modules |[J
Rough planning phase
ranh for anahnracadanca granh hoacad o
Conceptaalprecedencegraphfor Detailing the [Rous precedence graph-based-on O
modules modules
assy. process
O Rough flow chart steps and work
[0  Succession of operation blocks/modules contents (A.2.2.2)
O Rough precedence graph based on mod- Developing the
ules layout concept
(A4.2.1)
Detailed planning phase
O Rough precedence graph based on mod- Detailing assy. |Initial detailed linking concept a
ules process steps and
work contents
(A2.3.2)
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Input Process element Output
Detailing the
required assy.
capacity (A2.3.3)
O Initial detailed linking concept Detailing assy. |Detailed linking concept
m_aChmes' fa(?1l1- Detailed precedence graph including O
ties and equip- operations
ment (A2.3.4)
Detailed linking concept Defining layout
O _Detailed precedence graph inclnding of stations basgd
operations Onprcess shan
A.3 Intralogistics
Input Process element | Output
Rough planning phase
Input information for intralogistics Delivery/eontainer concept
O | Conceptual layout Delivery concepts to be selected|in
O | Precedence graph detailed planning
O | cycle time Kariban principle O
O | Number of pieces/lot size Milkrun =
Demand or inventory oriented O
Logistics train O
Buffer O
ngeloplng the Supermarkets Od
delivery concepts
(A3.2.1) (Transport) capacity/delivery cycles O
Generic resources (means of transporta- [
tion)
Generic resources (personnel) O
Infrastructure (manipulators, e.g. ¢ranes, [
charging stations, racks)
Container concept
Type of container/container size O
Packaging concept (A-class items) O
Inputinformation for intralogistics Operation list with rough costs O
O | Conceptual layout Developing the
D Precedence gr')ph coRtaRercon
O Cycle time cepts (A3.2.2)
O Number of pieces/lot size
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Input Process element Output
Detailed planning phase

Delivery/container concept Optimized delivery concept |

Delivery concepts to be selected in

detailed planning
OO0 Kanban principle
O Milkrun
0 Demand or inventory oriented
O Logist|cs train
O Buffer L

Optimizing

O Supermarkets material flow
[0 (Trangport) capacity/delivery cycles and \EaAléle?’slt)ream
O Generic resources (means of transpor-

tation)
O Generic resources (personnel)
O Infrasfructure (manipulators, e.g.

craneg, charging stations, racks)

Contajner concept
O Type of container/container size
O Packaging concept (A-class items)
O Optim]zed delivery concept Specifying the x}\Detailed delivery concept O

container plans
(A.3.3.2)
Planning the
required capacity
(A3.3.3)
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Input

Process element

Output

Create work
schedule for
logistics (A3.3.4)

O Detailed container concept

O Optimized delivery concept

Internal logistic concept

Detailed delivery concept (presenta-
tion or other documentation)

Buffer (including defined ranges, simu- [
lated)
Supermarkets (including defined rhnges, [
simulated)
(Transport) capacity/deliverycycles O
Logistics layout (digitalfactory layout O
in CAD system), material flow (sithula-
tion system)
Defining detailed Depending on.logistics concept rg- O
transport and quired concrete resources (meang of
material handling |transportation)
concept and tech- | Depenflihg on logistics concept required [
nology (A3.3.5) |concrete resources (personnel)
Depending on logistics concept required [
infrastructure (manipulators, e.g. ¢ranes,
charging stations, racks)
Inventory location documentation[(ERP [
system, manufacturing control system)
Detailed container concept (ERH sys-
tem)
Full description of containers, seqyences [
Type of containers, container sizesjand O
partition
Packaging concept O
Layout
Input Process element Output
Concept planning phase
Layout'planning premises Concept layout (4-5 solutions)
Nuinber of stations Determination of location O
Type and dimension of stations (solid _ Block layout sketch, drawing/calcylated [
measure, working scope) Determining |space needed
) required space ) .
Adjacent areas (percentage) (A4.1.1) Cost estimation for layout O
Logistics areas (paths’ areas, space for Release for rough planning phase O
containers etc.)
Factory EBOM
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Input

| Process element

Output

Rough planning phase

Concept layout (4-5 solutions)

O Determination of location .
Planning mfg. ma-
O Blocklayout sketch, drawing/calculated | chines, facilities
space needed and equipment
[0 Cost estimation for layout (Al.24)
OO0 Release for rough planning phase
ConceptTayout (4-5 solutions]
O Deterrphination of location .
Planning assy.
O Block layout sketch, drawing/calculated | machines, facili-
space needed ties and equip-
OO0 Cost egtimation for layout ment (A2.2.4)
O Releask for rough planning phase
Concept layout (4-5 solutions) Rough layout (abouit 2-3 solutions)
OO0 Deterrphination of location Rough arrangement and dimensioning
O Block layout sketch, drawing/calculated of lines and stations (solid measures
exact + 10%)
space needed
O  Cost edtimation for layout ;{:ta}ils)network (overhead tracks, fork lift
. Developing the
O Release for rough planning phase layout concept |Infrastructure (office space, toilet space,
(A4.2.1) break room space, etc.)
Logistics areas (container space, inven-
tory space, buffer space, delivery space,
shipping area)
Cost estimation for layout
Release for detailed planning phase
Detailed planning phase
Rough layout (about 2-3 solutions)
O Roughlarrangement and dimensioning
of line$ and stations (solid measures
exact £ 10%)
0 Road retwork (overheadtracks, fork
lift paths) Detailing mfg.
O Infrasfructure (office space, toilet Tiaecshalggségicigi-
space, preak rooht space, etc.) ment (A1.3.4)
[0 Logist|cs ateas (container space, inven-
tory spaee) buffer space, delivery space,
shippingarea)
[0 Cost estimation for layout
O Release for detailed planning phase
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Input Process element Output

Rough layout (about 2-3 solutions)

O Rough arrangement and dimensioning
of lines and stations (solid measures
exact = 10%)

[0 Road network (overhead tracks, fork
lift paths) Detailing assy.

machines, facili-
ties and equip-
ment (A2.3.4)

O Infrastructure (office space, toilet
space, break room space, etc.)

O | Logistics areas (container space, inven-
tory space, buffer space, delivery space,
shipping area)

[0 | Cost estimation for layout

O

Release for detailed planning phase

Rough layout (about 2-3 solutions)

O | Rough arrangement and dimensioning
of lines and stations (solid measures
exact + 10%)

O | Road network (overhead tracks, fork
lift paths) Optimzing ma-
terial flow and

value stream
(A3.2.1)

O | Infrastructure (office space, toilet
space, break room space, etc.)

O | Logistics areas (container space, inven-
tory space, buffer space, delivery space,
shipping area)

[0 | Cost estimation for layout

[0 | Release for detailed planning phase
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Input Process element Output
Rough layout (about 2-3 solutions) Detailed layout
O Rough arrangement and dimensioning Accurate circulation areas O

of lines and stations (solid measures

exact + 10%) Accurate road network (overhead tracks, O

transport equipment)

O Road network (overhead tracks, fork Accurate logistics areas (container etc.) [

lift paths) Defining layout
O Infrastructure (office space, toilet of stations based |Accurate infrastructure O
space, break room space, etc.) on plnglegsl(]:ham Utilities installations (electricity, air, O

O Logist|cs areas (container space, inven- L
tory space, buffer space, delivery space, Accurate cost calculation including struc- [CI
shipping area) tural measures and utility installations

O Cost egtimation for layout for planned facilities, etc.

O Releask for detailed planning phase Release of craft planning .
Rough layout (about 2-3 solutions) Detailed layout
O Roughl|arrangement and dimensioning Accurate circulation/aseas O

of line$ and stations (solid measures
exact 4 10%)

0 Road rletwork (overhead tracks, fork

Accurate road netwerk (overhead tracks, [[J
transport equipment)

Accurate Jogistics areas (container etc.) |

lift paghs) Defining layout
O Infrasfructure (office space, toilet of machines and Accurgi¢infrastructure =
space, preak room space, etc.) facilities (A4.3.2) | Utilities installations (electricity, air, O
0 Logist|cs areas (container space, inven- flnids) and disposal
tory space, buffer space, delivery space, Accurate cost calculation including struc- |
shipping area) tural measures and utility installations

O Costeftimation for layout for planned facilities etc.

O Releask for detailed planning phase Release of craft planning =
A.5 Inve¢stment planning
Process ele-
Input ment Output
Concept planning phase
Plannjng requirements Initial costs
OO0 Basic ¢onditions, pldnnéd, expected costs Rough evaluation of invest and overhead |1

O Breakdlown of cst'types: invest and costs for each planning alternative

overhdad Answer to question if product can be man- |1

O Cost pfogfess Estimating rel- ufactured/assembled on existing lines

ative mfg. costs |Answer to question if a new plant/factory |
(A1.1.4) building is necessary

Assessment of planned and existing O
capacity

Target decision: start of rough planning [

Support by calculation templates O
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Process ele-
Input ment Output
Planning requirements Initial costs
O Basic conditions, planned, expected costs Rough evaluation of invest and overhead O
O Breakdown of cost types: invest and costs for each planning alternative
overhead Answer to question if product can be man- [
: . ufactured/assembled on existing lines
O Costprogress Estimating rel-
ative assy. costs |Answer to question if a new plant/factory [l
(A2.1.5) building is necessary
Assessment of planned and existing O
capacity
Target decision: start of rough plagning [
Support by calculatiomtemplates O
Rough planning phase
Initial costs Rough costs
O | Rough evaluation of invest and overhead Invest and.overhead costs for 3 planning O
costs for each planning alternative alternatives
O | Answer to question if product can be man- Sufficient accuracy for business pjan but O
ufactured/assembled on existing lines Planning mfg. |stillon estimated values
O | Answer to question if a new plant/factory .T.aChmsS’ fagll- Aligned to technological demand, p.g. not O
building is necessary 1Hes anc equips yet broken down to concrete machjnes
ment (A1.2¢4)
O | Assessment of planned and existing Support by calculation templates O
capacity
O | Target decision: start of rough planning
O | Support by calculation templates
Initial costs Rough costs
O | Rough evaluation of invest and overhéad Invest and overhead costs for 3 planning O
costs for each planning alternative alternatives
O | Answer to question if product ¢an’be man- Sufficient accuracy for business pjan but [
ufactured/assembled on existing lines Planning assy. |still on estimated values
O | Answer to question if a new plant/factory .T.aChmsS’ fagll- Aligned to technological demand, p.g. not O
building is necessary 1tes anc equip- yet broken down to concrete machjnes
ment (A2.2.4)
[0 | Assessment of planned and existing Support by calculation templates O
capacity
O | Target decision: start of rough planning
O | Supportby calculation templates
Detailed planning phase
Rough costs Detailed costs
O Investand overhead costs for 3 planning Invest and overhead costs for selected O
alternatives planning alternative
O  Sufficient accuracy for business plan but | Carrying outa |Detailed bottom-up calculation of all O
still on estimated values precalculation |processes and resources
O Aligned to technological demand, e.g. not ofaflg.gcg)sts Concrete machines etc. O
yet broken down to concrete machines Support by calculation template, addi- O
[0 Support by calculation templates tional cost calculation and storage for
processes and resources in planning tool
(Process Designer, ERP system, etc.)
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Process ele-

Input ment Output
Rough costs Detailed costs
O Investand overhead costs for 3 planning Invest and overhead costs for selected
alternatives planning alternative
O  Sufficient accuracy for business plan but | Carrying outa |Detailed bottom-up calculation of all
still on estimated values precalculation |processes and resources
OO Aligned to technological demand, e.g. not of e(lliszyécg)sts Concrete machines etc.
yet broken down to concrete machines Support by calculation template, addi-
O  Support by calculation templates tional cost calculation and storage for
processes and resources in planning toel
(Process Designer, ERP system, etc)
Rough costs Detailed costs
O Investjand overhead costs for 3 planning Invest and overhead costs fafjselected
alterngitives planning alternative
O Sufficient accuracy for business plan but Plannine th Detailed bottom-up calculation of all
still o1} estimated values anning the re- processes and resources
quired capacity
OO Aligned to technological demand, e.g. not (A3.3.3) Concrete machines etc.
yet br¢ken down to concrete machines Support by €alculation template, addi-
OO  Support by calculation templates tional cost ¢alculation and storage for
processes and resources in planning tool
(Process Designer, ERP system, etc.)
Create work
schedules for
logistic (A3.3.4)
Rough costs Detailed costs
O Invest|and overhead costs for 3 planning Invest and overhead costs for selected
alterngitives L planning alternative
Defining de-
O Sufficient accuracy for business plan but ftailed transport | Detailed bottom-up calculation of all
still o1} estimated values and material |processes and resources
O Aligned to technological demand, e.g-not (}:I;I;Itd;;lndgt(:():rﬁ- Concrete machines etc.
yetbrgken down to concrete machiines nology (A3.3.5) |Support by calculation template, addi-
O Suppoft by calculation templates tional cost calculation and storage for
processes and resources in planning tool
(Process Designer, ERP system, etc.)
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Annex B
(normative)

Classification

B.1—Encoding of the informationobjects
Annex B is used for identifying information objects in the information flows. A specific-code|is used for

each information flow object. The first character of the code describes the type of informdtion, while
the|letter “D” stands for “data”. The following sequence of three characters represents the donsecutive
numbering, the maturity level in the production planning, and the version of/thé information object.
The complete classification is listed below.

Level A )
Data from information-flow
1 | 2 | 3
D1 Preliminary information for operation list
— D11 Concept planning phase
L— p111 Planning requirements

¢ Product (part, assembly)

e Number of pieces

o Applicable technology (catalogue)
o Brown field (available resourges)
o Green field (applicable resources)

o Time data base (process time for operations)
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D2 Operation list
— D21 Concept planning phase
D2.1.1 |Initial operation list
—— D2.1.2 |Extended operation list
D2.1.3 |Operation list with rough costs
D2.1.4 |Conceptual operation list
e 4-5operation lists for manufacturing/assembly of part/assembly (different possible alternatives)
¢ Process times for operation lists/alternatives (e.g. milling 4 min, drilling 3 min, etc.)
— D2.2 Rough planning phase
D2.2.4 |Corresponds to D2.1.4
— D2.2.5 |Initial rough operational list
— D2.2.6 |Extended rough operation list
— D2.2.7 |Rough operational list
¢ Alternatives of operation lists including process times
¢ Required, depending on operation list:
o Genericresources (manufacturing resources, assembly resources, personnel)
o Infrastructure (manipulators, e.g. cranes, charging stations, racks)
o Digital operation list in planning tool, spreadsheet, ERP system
—— D2J3 Detailed planning phase
—D2.3.7 |Corresponds to D2.2.7
—D2.3.8 |Initial detail operation list
—D2.3.9 |Extended detail operation list
—D2.3.10|Detail operation list
o Detailed operation list including times and allocation.of personnel
¢ Depending on operation list, required
o Concreteresources (manufacturing resources, assembly resources, personnel)
o Infrastructure, manipulators (equipment;e.g. cranes, steel constructions)
¢ Digital form: manufacturing plan (workschedule), work schedules in planning tools,
spreadsheet, ERP system
D3 Precedence graph
—— D3J1 Concept planning phase
t— D3.1.1|Standard precedence-graph from previous planning iteration
— D3.1.2 |Conceptionalpreeedence graph for modules
« Roughvflow chart, succession of operation blocks/modules
— D3l2 Rough®planning phase
t— D3.2.2 |Corresponds to D3.1.2
— D3.2.3¢Rough precedence graph based on modules
— D3i3 Detailed planning phase
—D3.3.3 |Corresponds to D3.2.3
—D3.3.4 |Initial detailed linking concept
D3.3.5 | Detailed linking concept
e Detailed precedence graph including operations
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D4 Preliminary information for intralogistics
— D4.1 Rough planning phase
L— p411 Input information for intralogistics
e Operation lists to derive consumption points
o Conceptual layout
o Precedence graph
o Cycletime
o

Number of pieces, lot size

D5 Intralogistics

—— D5.1 Rough planning phase

L— ps.1.1 Delivery/container concept

¢ Delivery concepts to be selected in detailed planning
¢ Delivery concepts/means of transportation

Kanban principle

Milkrun

Demand or inventory oriented

Logistics train

Buffers

© © o o o o©

Supermarkets
¢ (Transport) capacity/delivery cycles
* Depending on logistics concept, required

o Genericresources (means of transpertation and personnel)

o Infrastructure (manipulators, e:g. cranes, charging stations, racks)
e Container concept
o Type of container, container size
o Packaging concept (A-class items)
— D5.2 Detailed planning phase
D5.2.1 |Corresponds to D5.1.%
D5.2.2 | Optimized delivery eoncept
D5.2.3 | Detailed containex concept
D5.2.4 | Internal logistic' concept
e _Detailed delivery concept (presentation or other documentation)
o~ Delivery concept/means of transportation (compare rough planning)
- Buffers (including defined ranges, simulated)
- Supermarkets (including defined ranges, simulated)
o (transport) capacity/delivery cycles
o Logistics layout (digital factory layout in CAD system), material flow (simulation system)
o Depending on logistics concept, required (PDM system, ERP system)

- Concrete resources (means of transportation and personnel)

- Infrastructure (manipulators, e.g. cranes, charging stations, racks)

o Inventory location documentation (ERP system, manufacturing control system)

¢ One detailed container concept (ERP system)
o Full description of containers, sequences
o Type of containers, container sizes and partition

o Packaging concept
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Preliminary information on layout

Concept planning phase

L— pe.1.1 Layout planning requirements

e Number of stations

e Type and dimension of stations (solid measure, working scope)
e Adjacent areas (percentage)

¢ Logistics areas (paths areas, space for containers, etc.)

¢ “Factory EBOM“

D7

—

—_

— D7.2.2

— D7.3.2
— D7.3.3

Layout

Concept planning phase

— D7.1.1|Concept layout (4-5 solutions) -

¢ Determination of location
* Blocklayout
o Sketch, drawing/space needed calculated
¢ Costestimation for layout
¢ Release for rough planning phase
Rough planning phase

— D7.2.1|Corresponds to D7.1.1

Rough layout (about 2-3 solutions)
¢ Rough arrangement and dimensioning of lines and statiens
o Solid measures exact + 10 %
¢ Road network (overhead tracks, fork lift paths)
« Infrastructure (office space, toilet space, break réom space, etc.)
« Logistics areas (container space, inventoryspace, buffer space, delivery space, shipping area)
¢ Costestimation for layout
+ Release for detailed planning phase
Detail planning phase
Corresponds to D7.2.2
Detailed layout
¢ Accurate arrangementand dimensioning of lines, stations and machines
e Accurate:
o Circulationdreas
o Roadnetwork (overhead tracks, transport equipment)
o (Logistics areas (container, etc.)
©_ )Infrastructure
o' Utility installations (electricity, air and fluids) and disposal
» Accurate cost calculation including structural measures and utility installations for planned facilities etq.
¢ Release of craft planning

D8
— ps8.1
— p8.1.1

Preliminary information for investment planning
Concept planning phase
Planning requirements

« Basic conditions, planed, expected costs

* Breakdown of cost types: invest and overhead

e Costprogress

40
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— D9.3

D9.2.2

D9.3.2
D9.3.3

D9 Investment planning
— D9.1 Concept planning phase
L— D9.1.1|Initial costs
¢ Rough evaluation of invest and overhead costs for each planning alternative
e Decision supporting information:
o Canbe manufactured/assembled on existing lines
o Anew plant/factory building is necessary
o Assessment of planned and existing capacity
e Targetdecision: start of rough planning
¢ Supported by calculation templates
— D9.2 Rough planning phase
D9.2.1|Corresponds to D9.1.1

Rough costs
* Invest and overhead costs for 3 planning alternatives
o Sufficient accuracy for business plan but still on estimated values
o Aligned to technological demand, not yet broken down to concrete machines for example
e Supported by calculation templates
Detailed planning phase
Corresponds to D9.2.2
Detailed costs
¢ Invest and overhead costs for selected planning alternative
o Detailed bottom-up calculation of all processes.and resources
o Concrete machines, etc.
o Supported by calculation template, additional cost calculation and storage for processes a

resources in planning tool (Process DeSigner, ERP system, etc.)

hd

© IS0 2017 - All rights reserved

41


https://standardsiso.com/api/?name=d7c8beac9c7b7de132b6db8ceeda75d6

ISO 18828-3:2017(E)

Annex C
(informative)

Comprehensive information flow models
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