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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Dlrectlves Part 1.In partlcular the dlfferent approval criteria needed for the dlfferent types

of ISO documen
ISO/IEC Directives, Part 2 (see WWW.iso. org/dlrectlves)

ISO draws attention to the possibility that the implementation of this document may involve-the
patent(s).[ ISO takes no position concerning the evidence, validity or applicability of any clai
rights in fespect thereof. As of the date of publication of this document, ISO had not réceived no
patent(s) which may be required to implement this document. However, implementérs are caut

this may hot represent the latest information, which may be obtained from the patent database ay
www.iso.prg/patents. ISO shall not be held responsible for identifying any or alljstch patent rightg.

Any trad¢ name used in this document is information given for the convenience of users and|
constitut¢ an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and ex
related tp conformity assessment, as well as information about ISO's adherence to the Wo
Organization (WTO) principles in the Technical Barriers to Trade(TBT), see www.iso.org/iso/forew

les of the

use of (a)
d patent
ice of (a)

ijoned that

ailable at

does not

pressions
1d Trade
rord.html.

This docyment was prepared by Technical Committee s[SO/TC 184, Automation systems and in
Subcomnlittee SC 5, Interoperability, integration, and .architectures for enterprise systems and a
applicatiops, in collaboration with the International Eléctrotechnial Commission (IEC), Technical C
IEC/TC 6%, Industrial-process measurement, control.and automation.

This secopd edition cancels and replaces the-first edition (ISO 20140-5:2017), which has been t
revised.

The main|changes are as follows:
a) renewal of Clause 4 according to EPE data class definition;

b) restrjicturing and updates-of Clauses 5 to 8 into new Clause 5 and Clause 6 in terms of EPE
definjtions and their properties;

c¢) replafement of Anntexes with new Annex A, Annex B and Annex C.

Alist of alll parts_in‘the ISO 20140 series can be found on the ISO website.

Any feedback.or questions on this document should be directed to the user’s national standards

tegration,
itomation
ommittee

echnically

Hata class

body. A

complete [listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The ISO

20140 series specifies a method for evaluating the energy efficiency and other factors of a

manufacturing system that influence the environment, such as energy consumption, waste, and release.

The ISO 20140 series can be used for:

— benchmarking the environmental performance against a generic reference manufacturing system or
comparing between different manufacturing systems;

— alter

native studies for improving environmental performance;

: - PR : : : PR | £
— settir 5 Ldl gCLS TUT HTITPTOVIILG TIHVIIULILICILAD pCITTOTIHIAIILT,

— Visujlizing the environmental performance of a manufacturing system under operation;

— man

— evalupting the environmental performance of manufacturing systems.

Expected|users of the ISO 20140 series are:

a) mandgers who are responsible for the environmental conditions of a manufacturing system;
b) engineers who design manufacturing processes for products;

c) engirjeers who design a manufacturing system;

d) engirleers and supervisors who are responsible for manufaeturing products.

ging carbon footprints of products (CFP) in a supply chain;

This docyment classifies environmental performance evaluation (EPE) data. The classification intends to
support the association of EPE data with context information and transferring them across variouglocations

and disci:lylines in the manufacturing system.

This doc

ment provides EPE data classes which are used in the aggregation process specified in ISP 20140-3

to evaluate environmental performance of a.nmanufacturing system. This document intends to allow mapping

EPE data

to various implementations basgd on different technologies by providing formal and technology-

independent definitions of EPE data classes. The EPE data classes are intended to be stored in corcept data

dictionarles (e.g. IEC CDD).

This docyment is the second editioh of ISO 2014 0-5, which replaces the first edition ISO 20140-5:/2017. The

objective

and the scope of both documents are the same. Both documents define the same set off EPE data

classes. I order to improye the applicability of EPE data for evaluating various manufacturing processes,

this document defines ERE/data classes by a classification scheme differently from the first ed
classification of the first-edition is based on properties of manufacturing operations, i.e., source a
EPE data
process, gnd detailed EPE data classes are defined systematically. The definitions of EPE data cl
types of gropetties are given respectively in Clause 5 and Clause 6 of this document. In order to
general upe-of the definitions, 1nd1v1dual EPE data derived from EPE data classes and 1ts propertl
described4 De P

IS0 20140-5 can be represented by usmg the Class deflnltlons glven in this document

© IS0 2024 - All rights reserved
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Automation systems and integration — Evaluating energy
efficiency and other factors of manufacturing systems that
influence the environment —

Part 5:
Envirpnmental performance evaiuation data

1 Scope

This docyment defines a set of environmental performance evaluation (EPE) data\classes, inclufling their
propertieg.

It is applig¢able to entire manufacturing facilities or to parts of a manufacturingfacility.

This docyment applies to manufacturing systems including discrete, batch and continuous contfol, which
are defingd in [EC 62264-1.

The following are outside the scope of this document:

— syntdx of EPE data and data models;

— protdcols to exchange EPE data;

— functjons that can be enabled by the use of EPE _data;

— product life cycle assessment;

— EPE data that are specific to a particularindustry sector, manufacturer or machinery;

— acquisition of EPE data.

2 Normmative references

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

[SO 1030B (all parts), Industrial automation systems and integration — Product data representation and
exchange

ISO 1101 ; anfof:y data chaof—]fnr chemical prnr]nnf-c Content-and-order nJFcor'h'nnc

[SO 13584-42, Industrial automation systems and integration — Parts library — Part 42: Description
methodology: Methodology for structuring parts families

ISO 14224, Petroleum, petrochemical and natural gas industries — Collection and exchange of reliability and
maintenance data for equipment

ISO/TS 15926-4, Industrial automation systems and integration — Integration of life-cycle data for process
plants including oil and gas production facilities — Part 4: Initial reference data

ISO 20140-1, Automation systems and integration — Evaluating energy efficiency and other factors of
manufacturing systems that influence the environment — Part 1: Overview and general principles

© IS0 2024 - All rights reserved
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720, Identification of units of measurement for computer-based processing

IEC 60721 (all parts), Classification of environmental conditions

IEC 61360-4, IEC/SC 3D — Common Data Dictionary (CDD — V2.0015.0004)

[EC 61987 (all parts), Industrial-process measurement and control — Data structures and elements in process

equipmen

t catalogues

[EC 62683-1, Low-voltage switchgear and controlgear — Product data and properties for information exchange

— Part 1:

Catalogue data

IEC/TR 63213, Power measurement applications within electrical distribution networks and electrical

installatiqrs

3 Terms, definitions, abbreviated terms and conventions

3.1 Tenms and definitions
For the pyrposes of this document, the terms and definitions given in ISO 20140-1and the followir
ISO and IEC maintain terminology databases for use in standardization at thefollowing addresses

— ISO Opline browsing platform: available at https://www.iso.org/obp

— IECE

3.1.1
assembly
number o

[SOURCE;

3.1.2
attribute

data elemlent for the computer-sensible deScription of a class definition or a property

ectropedia: available at https://www.electropedia.org/

[ parts, subassemblies or combinations thereof joined together

IEC 60194:2021, 3.1.72, modified — removed Note 1 to entry.]

[SOURCEIEC 61360-1:2017, 3.1.2, modified — “a property, a relation or a class” was replaced wif
definitior] or a property".]

3.1.3

classifying property

property ppplicable for a-particular class, having a value list whose values define the subclasses of]
[SOURCEIEC 61360:152017, 3.1.7]

3.14

consumaple

any part grimaterial that is necessary for continued use or maintenance of the product

[SOURCE: IEC/IEEE 82079-1:2019, 3.7]

3.1.5

environmental performance evaluation data

EPE data

data that are used to evaluate the environmental performance

[SOURCE:

[SO 20140-3:2019, 3.7]

© IS0 2024 - All rights reserved
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environmental performance evaluation data class

EPE data

class

description of a set of EPE data that share common characteristics

Note 1 to entry: Adapted from IEC 62832-2:2020.

3.1.7

environmental performance evaluation data class definition

EPE data

class definition

grouping of references to property or to another EPE data class definition, that defines the shared structure
of a group of EPE data classes

s replaced

3.1.8

environmental performance evaluation data value

EPE data|value

number, text, or artefact encoding that expresses a quantity or quality held by EPE data
3.1.9

material

substancg¢ or mixture within a product or a part of a product

[SOURCE|IEC 62474:2012, 3.15]

3.1.10

part

material ¢r functional element that is or can be a constituent of different products
[SOURCE{ISO 13584-1:2001, 3.1.16, modified - The phrase “intended to constitute a component” i
by “is or dan be a constituent”.]

3.1.11

product

intended pr accomplished result of labour, or of a hatural or artificial process
[SOURCE|IEC 81346-1:2022, 3.6]

3.1.12

property

defined pprameter suitable for the description and differentiation of objects

Note 1 to gntry: A property deseribes one characteristic of a given object.

Note 2 to gntry: A property-can have attributes such as code, version, and revision.

Note 3 to gntry: The specification of a property can include predefined choices of values.
[SOURCE|IEC 61360-1:2017, 3.1.24]

3.1.13

subclass defimition

environmental performance evaluation (EPE) data class definition that is included in another EPE data class
definition

3.1.14

tool

device for imparting a desired shape, form, or finish to a material

Note 1 to entry: The desired shape can be achieved by different means, e.g. by material removal, forming, shaping.

[SOURCE:

[SO 14955-3:2020, 3.5]

© IS0 2024 - All rights reserved
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3.1.15
value type
stereotype of properties that is used to define types of values that are allowed to express information

3.2 Abbreviated terms

CAS Chemical Abstracts Service

CFP Carbon Footprint of Products

ECD Environmental Characteristics Data
EPE nvironmental Performance Evaluation
GHG reenhouse Gas

ID dentifier

10 nput and Output

LCA ife Cycle Assessment

NC umerical Control

UML nified Modelling Language

3.3 Conventions for defining class definitions and properties

Words cohnected with underscore (e.g. EPE_data) are used for representing class definitions and properties
in Clause f#, Clause 5 and Clause 6.

Table 1 isfthe template used in this document for spéecifying an EPE data class definition.

Table 1 — Template forspecifying EPE data class definitions

Attributeg of the class Value of the attrﬁ\bﬁ:ce

definition RN

ID of the dlass definition <ID of the class definition >
Preferred|name <preferred name of the class definition >
Descriptign of the class <description of class definition >
definition| (4

Source of the descripti@&) <source of the description>

Preferred|name of nt |Subclause number defining the parent class definition
class defifition

<preferrefl name of parent |< Subclause number where the parent class definition is defined.>
class defigition>

Property Ictrded e Cardimatity Subctause defimng the property

class definition

<preferred name of prop- <subclause number defining the property #1>
erty #1>

<preferred name of proper- <subclause number defining the property #M>
ty #N>

Class definitions included |Cardinality Subclause defining the class definition

in this class definition

© IS0 2024 - All rights reserved
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Table 1 (continued)

<preferred name of class <subclause number defining the class definition #1>
definition #1>
<preferred name of class <subclause number defining the class definition #N>
definition #N>

The shaded cells indicate the meaning of associated unshaded cell.

“«w_n

The text in the angle bracket (i.e. “<” and “>") in each unshaded cell describes what the cell is used

The "Attr

for.

butes of the class definition" part of the template provides identifying information for this EPE

data class
of the clas

The "Pref]
class defil
of the par

The "Prory
into this F

definition formatted as fields (unshaded cells) with respective values. The fields are designated ID

s definition, Preferred name, and Description of the class definition.

brred name of parent class definition" part of the template provides references to-another
hition (parent class definition). The EPE data class definition being specified inhérits the
ent class definition, which is referenced by preferred name.

erty included in the class definition" part of the template provides a listiof properties for
PE data class definition by indicating the preferred names and thentimber of possible oc

(cardinality). The first row for the "Property included in the class definition®part of the template i

the classi
are repre

The "Clas
for inclus
the includ
possible d

NOTE

The field
propertie

[a..b]

where:
a i
b i
EXAMPLE

[0..1]
[0..n]

fying property of the class definition, if applicable. The preferred names of classifying
sented in bold text.

EPE data
roperties

inclusion
Currences
s used for
roperties

5 definitions included in the class"” part of the template provides a list of other EPE class definitions

on into this EPE data class. The EPE data class definition being defined inherits the pro
ed EPE data class definition that is referenced byrindicating the preferred name and 1
ccurrences (cardinality).

For ease of understanding, reference subclause@umbers in this document are added to the tablg

“Cardinality” contains a range whichdefines the number of constituent elements, ¥
5 or EPE class definitions. The rangetis-expressed using the following convention:

5 the minimum number of constituent elements;

5 the maximumi number of constituent elements.
The number of constituent elements can be expressed as follows:
ndicatésthe EPE class definition has none or one constituent element;

ndicates the EPE class definition has none or as many as n constituent elements;

perties of
jJumber of

S.

vhich are

[1..1] indicates the EPE class definition has one constituent element;

[1..n] indicates the EPE class definition has one or as many as n constituent elements.

Table 2 specifies the template used to list subclass definitions which are EPE class definitions derived from
the class definition that is defined by the template of Table 1. It also indicates the value of the classifying
property which characterizes each subclass definition.

© IS0 2024 - All rights reserved
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Table 2 — Template for listing subclass definitions

Classifying property |Preferred name of subclass definition that is derived from Subclause number in this doc-
the class definition ument specifying the subclass
definition
<value of classifying |<preferred name of subclass definition #1 that is derived <subclause # for subclass defi-
property #1> from the class definition to be defined> nition #1>
<value of classifying |<preferred name of subclass definition #N that is derived <subclause # for subclass defi-
property #N> from the class definition to be defined> nition #N>

Table 3 specifies the template to be used for defining a specific property.

Table 3 — Template for defining properties
Attribute pf the property Value of the attribute {1 v
ID of the groperty <ID of the property >
Preferred|name <preferred name of the property >
Descriptign of the property <description of the property >
Source of the description <source of the description>
Value typ¢ < type of the property value which is défined in 3.4 >
Code of qyantity < Identifier of quantity defined by KEC TS 62720. This attribute applies
properties whose value type is MeasureType.>
Coding syptem <This attribute is used to specify the coding system(s) in case of pfoperties
whose value type is CodeType>
The templlate provides the definition of a specific propéfty of EPE data (identity and meaning) and the
attributeg for defining it. In some cases, additional rows.are added.
Each shaded cell indicates the name of an attribute;-the value is shown in the unshaded cell.
A specifiq property is defined by providing datain the relevant unshaded cells (i.e. the table is filled). An
“N/A” in an unshaded cell indicates that the'field is not applicable to the definition of the specific pfroperty.
The attriljute of Code of quantity is used for specifying the quantity of the value specified by the property in
the case where its value type is MeastireType.
NOTE Since multiple units of measure can be used for a property, identifiers of quantities defined by IEC TS 62720
is used forfspecifying the code of quantity, instead of unit of measures. Specifying the unit of measure for prfoperties is
out of the §cope of this document. In an implementation of exchanging properties, a unit of measure corresponding to
the code of quantity is specified separately.
The attriljute of Coding system can be used in the following three different ways for properties whose value
type is CqdeType:
— In thg cds€ where a specific existing coding system is used, a reference to the coding syptem (e.g.
desighation of standard, URL, name of coding systems) is specified.

In the case where only the coding system is defined by this document, the Table number of the
Table defining it is indicated. In this case, the coding system is defined by using the template specified by
Table 4.

In the case where multiple coding systems can be used, “SELECTABLE” isindicated. In this case, applicable
coding systems are listed by using the template specified by Table 5.

Table 4 is the template for specifying the coding system by listing the possible values for properties defined
with Table 3, whose value type is CodeType or IndicatorType.

© IS0 2024 - All rights reserved
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Table 4 — Template for listing possible values of a property

Possible value for the property Description

<possible value #1 of the property to |<description of the possible value #1>
be defined>

<possible value #N of the property to |<description of the possible value #N>
be defined>

Table 5 specifies the template for listing the applicable coding systems for properties defined with Table 3
whose value type is CodeType.

Table 5 — Template for listing applicable coding systems

Designatipn of coding system Name of coding system qpv

<designatjon of coding system <name of coding system #1>

#1>

<designatjon of coding system <name of coding system #N>

H#N>

3.4 Value types

Table 6 ligts value types used by definitions in this document. The pascal case (e.g. PascalCase) i used for

reserved ferms.

Table 6 — Definitions.of'value types

Value typ¢ designa- |Value type description . ®®

tion R\

AmountType A number of monetary units specified in a currency where the unit of currency is exjplicit or
implied.

BinaryObjectType A data type representing\graphic, picture, sound, video, or other forms of data that ¢an be
represented as a finite'tféngth sequence of binary octets.

CodeType A character string-that is used to represent an entry from a fixed set of enumerations.

DateTimeTlype A particular pojnt in time together with the relevant supplementary information to fidentify
the time zeneinformation. This is a specific instance on time using the ISO 8601 CE|(Common
Era) calendar extended format and abbreviated versions.

IdentifierType A character string to identify and distinguish uniquely, one instance of an object in g4n identi-
fication scheme from all other objects in the same scheme.

IndicatorType Alist of two mutually exclusive Boolean values that express the only possible states|of a Prop-
erty.
EXAMPLE 1 “True” or “False”.

MeasureType A numeric value determined by measuring an object along with the specified unit of measure.

NumericType ATumber that s assigned or s determrimed by catcutation, tourmting; orsequerncing- 1t does
not require a unit of quantity or unit of measure.

QuantityType A counted number of non-monetary units, possibly including fractions.

TextType A character string generally in the form of words of a language.

EXAMPLE 2 A finite set of characters.

3.5 UML notation

Table 7 defines the UML notations used in this document.
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Table 7 — UML notation used

Symbol Definition
Represents a UML class of objects, each with the same types of attributes. Each
Class objectis uniquely identifiable or enumerable. No operations or methods are listed
for the classes.

Association Name

An association between elements of a class and elements of another or the same
class. Each association is identified. Can have the expected number or range of
members of the subclass, when ‘¥ indicates an indeterminate number.

EXAMPLE 1

0..*means that zero or more members of the subclass can exist.

The semantics ol the association are detined in the objectrelationship taple of each
object participating in the relationship.

Generalization (arrow points to the super class) shows that an element ¢f the class
is a specialized type of the super class.

>
—w

Aggregation shows an element of the class (whole element)\i$ made up of elements
of other classes (part elements).

EXAMPLE 2

B A

Key
1 Is an aggregation of
The aggregation notation identifies that the lifetime of the part element isfindepend-

ent of the whole element. The part element is able to be a part of multiple parent
elements. When a whole element is deleted, the part elements are not deleted.

The parts’ physical relationship is independent of its lifetime relationship. A part
can be trepresented directly in the whole or referenced from the whole

A coniposition relationship represents a whole-part relationship and is a type
ofraggregation. A composition relationship specifies that the lifetime ¢f the part
classifier is dependent on the lifetime of the whole classifier. Composiﬂion shows

a strong form of aggregation, which requires a) a part instance is included in only
one composition at a time and b) the composition object has sole responsibility
for disposition of its parts.

EXAMPLE 3

; &
2

Key
2 Is a composite of
The composition notation identifies that the lifetime of the part elements is de-

pendent on the whole element. When a whole element is deleted, the part elements
are deleted.

The parts’ physical relationship is independent of its lifetime relationship as a part
represented directly in the whole or referenced from the whole.
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Clause 4 outlines the information necessary to specify class definitions for EPE data.

Asanintroduction to the set of EPE data class definitions which represent structures of EPE data, a simplified
overview of class hierarchy and composition relationship of EPE data is shown in Figure 1. Only the major
elements are shown in Figure 1. Precise definitions of the EPE data classes are described in Clause 5.

NOTE 1

NOTE 2 AsabackaroundolEDld

ata Annav A avnlaing o rolationchintathg athar rolatad intarnational
ARREeX—A-eXxPraHRSaFea o RSHp-+to-+1 HHeerareaHrehiaehaS

The relationships between EPE data, EPE data class and EPE data class definition are explained in 4.2.

tandards.

creet;

EPE_data

T

Elementary_EPE_data

JAY

— Defined_EPE_data

€| Grouped_EPE_data

— Measured_EPE_data

— Calculated_EPE_data

r ol

EPE_process

EPE_control

EPE_input

EPE_output

Elementary_process

$

¢

Compound_process

EPE_mechanism

JA)

4

— EPE_process_transition

EPE_IO_connection

EPE_equipment

EPE_space

EPE_qualified_staff

Figure 1 — Overview of classes of EPE data

4.2 EPE data, EPE data class and EPE data class definition

4.2.1 EPE_data

4.2.1.1 Overview

As depicted in Figure 2, EPE_data (see 5.2) can be either Elementary_EPE_data (see 5.3) or Grouped_EPE_

data (see 5.4).

9
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4.2.1.2

An Eleme
EPE data

EXAMPLE

type of eqliipment at a given time, and dimensions of a particular type of equipmentiirits specification.

An EPE d

The prop¢rty of a data element specifies what type of characteristic is represented by the data ele

ISO 20140-5:2024(en)

EPE_data

Elementary_EPE_data Grouped_EPE_data

Elementary_EPE_data

Hescription, which explains what the EPE_data_value means.

) Quantity of a particular lot of material, measured power consumptien, of an instance of a

htary_EPE_data has two parts. One part is the EPE_data_value (see 5.3), and-the other part is the

particular

hta description has one or more data elements, each of whichds'a pair of a property afd a value
corresponpding to the property.

ment.

A value ¢f a data element defines a particular characteristic of the EPE data in terms of the type of

characterfistic given by the property.

Figure 3 dhows the structure of Elementary_EPE_data;

Elementary_EPE_data

!

1.1] 1 1.1
EPE data-description EPE_data_value
1.1
1.N
1.N describes

Data element

T

1.1 1.1

Property Property value

Figure 3 — Elementary_EPE_data

A property consists of multiple pairs, each of which is made of an attribute and the corresponding attribute value.
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Grouped_EPE_data

A Grouped_EPE_data includes multiple Elementary_EPE_data and represents a tangible or intangible object.

EXAMPLE

1 A process (e.g. particular painting process in a given production line on a given day) and a piece of
equipment (e.g. particular pieces of equipment identified by a serial-number in a given production line).

Each Elementary_EPE_data that contributes to the composition of a Grouped_EPE_data represents one
characteristic of the object.

EXAMPLE

2 Time duration of a process, and power consumption of a piece of equipment.

Grouped_EPE_data can include other Grouped_EPE_data.

Figure 4 dhows the structure of Grouped_EPE_data.

422 E

EPE data

For Eleme

elements.

EXAMPLE
measured

1.N

Grouped_EPE_data

¢

1.N

Elementary_EPE_data

Figure 4 — Grouped_EPE_data

PE data class

Class is the description of a set of EPE data that share common characteristics.

press machine), and dimensions.ef a given type of equipment (e.g. dimensions of conveyer).

For Grou
Elementa

EXAMPLE
An EPE d4

data classdef

bed_EPE_data,"common characteristics shared by EPE data in an EPE data class ar
'y_EPE_data.

2 Atypé€ of process (e.g. painting process), and a type of equipment.

taclass can be defined based on an EPE data class definition by inheriting all properties

acclarincaiadoc bt Aa-a-daiadaals

ntary_EPE_data, common characteristics shared by EPE data in an EPE data class are a 4et of data

1  The percentage of a composition of a given material (e.g. percentage of naphtha of a type of{crude oil),
power consumption,of an individual of a given type of equipment (e.g. electric power consunmption of a

b a set of

bf the EPE

1ridion oo d o fiag
UCITITIVIVUIT dITU (AJJAELLAIIS vdalulto LU OoVUIIIv Pl Utl\zl CIC O,

Figure 5 shows the relationship between EPE data class and EPE data.
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Values of

Each EPE
that sharg

4.2.3 Diescriptions of EPE data class definition

EPE data
EPE data

EPE data
a propert
classes by

A structy
semanticy

Figure 6 5

Elementary_EPE_data class Grouped_EPE_data class
1.N 1.N
(member) (member)
Elementary_EPE_data Grouped_EPE_data
1.N 1.N
share share
1.N J, 1N
(common) (common)
Data element Elementary_EPE_data

Figure 5 — Relationship between EPE data class and EPE data

properties and EPE_data_values of EPE data classes can be left undefined.

data can be deemed as an implementation of an EPE data class that represents a group o
s common characteristics.

class definition is a collection of references to properties, that defines the structure of 4
rlasses that share the same structure.

class definition is used as a template for defining EPE data classes, but it includes neithe
y nor EPE data value. An EPE data class definition defines only the common structure of
using references to properties and refetrences to other EPE data class definitions.

re of EPE data class definition.<tegether with definitions of related properties pro
of EPE data independent from real implementations of the manufacturing system.

 EPE data

L group of

r value of
EPE data

vides the

EPE data.

hows the structure of EPE data‘class definition and its relationship with EPE data class and
1.N  Member of 1.1
EPE-data EPE data class
AN LN
derived from derived from
1.1
1.N

hmh % milh B 1 h LB
LIL Udld CldSS UCTHIIUOUIT

B

1.N

Property

Figure 6 — Structure of EPE data class definition
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NOTE This document defines a common set of EPE data class definitions so that EPE data classes can be defined
and necessary EPE data can be used.

4.2.4 Hierarchy of EPE data class definitions

EPE data class definitions have two types of hierarchies. One is the inheritance hierarchy where the “is a”
relationship associates two EPE data class definitions. The other is the structural hierarchy where the “has”
relationship associates two EPE data class definitions (see Figure 6).

In an “is a" relationship, all properties of the parent EPE data class definition are inherited by the child EPE
data class definition. As a result, properties of an EPE data class derived from the parent EPE data class
definition are inherited to every child EPE data class derived from the child EPE data class definition.

In a “has”[relationship, all properties of all given constituent EPE data class definitions are included |n the EPE
data clasq definition to be defined. It is allowed to specify multiple constituent EPE data class.defjnitions in
an EPE data class definition. As a result, an EPE data class derived from the EPE data class definitioh includes
EPE data ¢lass derived from the constituent EPE data class definition included in the EPE ddta class dlefinition.
Furthermlore, an EPE data that is derived from the EPE data class includes the constituent EPE dat4d.

EXAMPLE[EPE process has EPE input. An energy consuming process is a type of EPE process which has an|EPE input.
Therefore,|the energy consuming process also has an EPE input, although EPE input is-acttally the energy ipput.

4.3 EPE_process

4.3.1 erview
An EPE_process (see 5.4.2), which is a type of Grouped_EPE_data; represents a manufacturing profess.

An EPE_grocess can be a manufacturing process to be evaluated by EPE specified by ISO 20140-2 or a
constituent activity which is a result of the decomposition sub-process specified by ISO 20140-3.

An EPE_process includes one or more EPE_inputs {see 5.4.3), one or more EPE_outputs (see 5.44) and an
EPE_control (see 5.4.6).

Each EPE|input or EPE_output is directly asséciated with a particular environmental influence.

There ard two types of EPE_process. One type is the Elementary_process (see 5.4.2.2) and the other is the
Compounfd_process (see 5.4.2.9).

Figure 7 dhows the structure of ERE_process.

Grouped_EPE_data

- represents Zﬁ Elementary_process
Manufacturing EPE_process <]_|:

rocess
P 1.1 1179 Compound_process

EPE_control

1.N

EPE_input

1.N

EPE_output

Figure 7 — Structure of EPE_process
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4.3.2 Elementary_process

An Elementary_process is an EPE_process that has no EPE_process within. It has one or more EPE_
mechanism (see 5.4.5).

Figure 8 shows the structure of Elementary_process.

EPE_process

Elementary_process

1.N

EPE_mechanism

Figure 8 — Structure of Elementary_process

4.3.3 Cpmpound_process

A Compound_process is an EPE_process that includes two or-imore EPE_process classes. EPE_process classes
in a Compound_process can be associated by EPE_proc¢éss_transition classes (see 5.4.7). A C¢gmpound_
process chn have EPE_IO_connection classes (see 5.3.5)‘which associate EPE_input classes and EPE_output
classes of|the Compound_process and of its constituef EPE_process classes.

A Compoynd_process has a structural hierarchy.*Each EPE_process of a Compound_process is an Elgmentary_

process o a Compound_process, i.e. a Compound_process can be broken down into multiple Elgmentary_
process classes.

NOTE This break down process corrésponds to the decomposition sub-process specified in ISO 2014043.

All EPE_mpechanism classes usedy-the Compound_process are included in the Elementary_process classes
of the Corhpound_process, and-a,Compound_process does not directly have any EPE_mechanism.

Figure 9 dhows the structureof a Compound_process.
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Compound_process

¢

2.N

EPE_process

2.N
associates
1.1
0.N —
EPE_process_transition
1.N

EPE_IO_connection

Figure 9 — Structure of Compound.process

Figure 1 shows an example of a Compound_process. It depicts a Compound_process consisting of three

Elementa

I'y_process classes and one Compound_process.

The ComEound_process X starts with Elementary_process A. After completion of the Elementarjy_process

A, Eleme

tary_process B and Elementary_process\C are triggered and executed in parallel. A

fter both

Elementafy_process B and Elementary_process (G completed, the Compound_process Y is triggered and

executed.|After the Compound_process Y is completed, the Compound_process X ends.

Input 1 and Input 2 of the Compound_process X are connected internally to an input of Elementar

A and an

The outppt of Elementary_process_A is connected to an input of Elementary_process B, the
Elementafy_process B is connected to an input of Compound_process Y. The output of Compound |

is connec

nput of Elementary_process C respectively.

ed to the output of Cempound_process X internally.

y_process

output of
process Y
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Compound process X

Elementary
process

forks Process transition

—_—————

Elementary
process

| 10 connection | Elementary
Input2 p—=———————————1 — process ]

| Compound
L process —’| Output

Process transition

Figure 10 — Example of Compound_process

4.3.4 EPE_process_transition

An EPE_process_transition is a Grouped_EPE_data that associateés one or more leading processes|to one or
more follgwing processes in terms of sequence of execution.

An EPE_pfocess_transition having only one leading proeéss and multiple following processes is called “fork”,
and An EHE_process_transition having only one following process and multiple leading processes is cated “join”.

EPE_procpss_transition classes allow a Compound_process to represent its activities executed i
and its acfivities executed in serial.

parallel

Figure 11|shows the structure of an EPE_process_transition.

Grouped_EPE_data

derived from | EPE_process_transition
class definition

EPE-process_transition

JA)

Fork

1.N .
Join Leading process

1.N

Following process

Figure 11 — Structure of EPE_process_transition
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4.3.5 EPE_IO_connection

An EPE_IO_connection is a Grouped_EPE_data that associates

— an EPE_input of a Compound_process and an EPE_input of its constituent EPE_process,

— an EPE_output of a constituent EPE_process and an EPE_input of another constituent EPE_process, or
— an EPE_output of a constituent EPE_process and an EPE_output of the Compound_process.

A Compound_process can have EPE_input classes and EPE_output classes. The EPE_input classes are usually
associated with EPE_input classes of its constituent EPE_process classes. Some of the EPE_input classes of
constituent EPE process classes are assoc1ated w1th EPE output classes of other constituent EPE _process
classes arddoT ' ' EPE_output
classes atle usually assoc1ated with EPE output classes of its constltuent EPE process classes sgme of the
EPE_outpput classes of constituent EPE_process classes can be associated with EPE_input-¢classep of other
constitueht EPE_process classes and do not appear as EPE_output classes of the Compound_procegs.

Figure 12[shows the structure of EPE_IO_connection.

Grouped_EPE_data

derived from EPE_IO_cofinection

class definition

EPE_IO_connection

1.1

Upstream_endpoint

1.1

Downstream_endpoint

Figure.12 — Structure of EPE_IO_connection

4.3.6 Flow_control_process

A Flow_cantrol_process {s€é 5.4.2.8) is an Elementary_process and has one or more EPE_input clpsses and
one or mdre EPE_outpUtelasses, dedicated for branching and merging of flows between EPE_output classes
and EPE_|nput classés-of different EPE_process classes. It is also possible to buffer the flow.

In the cade of branching, it has only one EPE_input and multiple EPE_output classes. It can store|the input
temporally with upper limit.

4.4 EPE_input

An EPE_input is a Grouped_EPE_data that represents a particular type of input to EPE_process classes
together with its Upstream_data (see 5.4.3.9), which represents accumulated environmental influence
caused before the input reaches the EPE_process.

NOTE The Upstream_data of EPE_input is used to evaluate environmental influence caused by EPE process that
has the EPE_input and consumes it.

EXAMPLE1 Energy, material, part, assembly, and consumable.

EXAMPLE 2  Information about quantity of GHG emission caused by producing input parts and information about
energy used for transporting input material from the place it is produced.
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The quantity of EPE_inputis represented by an Elementary_EPE_data, although the way to indicate it depends
on the type of EPE_input. Therefore, a corresponding type of Elementary_EPE_data is used depending on the
type of EPE_input.

EXAMPLE 3  Number of pieces of a part, mass of material, volume of material in gas phase, quantity of energy in
electricity.

Some types of EPE_input can be considered as environmental influence about a particular type of
environmental aspect caused by the process.

EXAMPLE4  Consuming energy, consuming material of limited earth resource.

The Upstream_data is a Grouped_EPE_data that represents accumulated environmental influence caused

- — . PRSI | h +1 - — . — +1
befOI‘e th( HIPUU IS CUIIIIIZ LU LT PIULtss U DTIUTC LT UULPUL IS SOl UOUL TTUIIT UIC PTOLESS.

Upstrean]_data can include information about consumed energy, consumed materials, emitted (HGs and
emitted harmful substances.

Figure 13|shows the structure of EPE_input.

Grouped_EPE_data

derived fr
EPE_input hisbi EPE_input class\definition
/\
Input_ener 1.1
P & Type_of_input
Input_material 11
“— Elementary_EPE_data
Input_part 0.1
“— Upstream_data
Input_assembly

Input_consumable

Figure 13 — Structure of EPE_input

Energy uged by the ranufacturing system can be obtained from various sources. For example, the electric
energy can be generated by hydroelectric or fossil-fuel power plants or by renewable sources of energy such
as wind j?ld solar energy. The environmental impact of generating, transmitting, storing, and ditributing
energy dd¢pends on the energy resource and the technology used to convert and supply the enefgy to the
manufactlring system

4.5 EPE_output

An EPE_output is a Grouped_EPE_data that represents a particular type of output from EPE_process classes
together with its Upstream_data, which represents accumulated environmental influence caused before the
output is passed to the following EPE_process.

NOTE The Upstream_data of EPE_output is used by the EPE_process in the downstream.

EXAMPLE1 Final product, by-product, energy, GHG, and harmful substance.
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Some types of EPE_output can be considered as environmental influence about a particular type of
environmental aspect caused by the EPE_process.
EXAMPLE 2  Emitting GHG, emitting harmful substance.

The quantity of EPE_output is represented by an Elementary_EPE_data, although the way to indicate it
depends on the type of EPE_output. Therefore, a corresponding type of Elementary_EPE_data is used
depending on the type of EPE_output.

Figure 14 shows the structure of EPE_output.

Grouped_EPE_data
A\

I

derived fi
EPE_output aliuiiial EPE_output class definition
JAN
Output_product 1.1
PeP Type_of output
Output_by-product 1.1
putbyp Elementary_EPE_data
Output_energy 0.1
—_ Upstream_data
Output_GHG
Output_Harmful_substance

Figure 14 — Structure of EPE_output

4.6 EPE_mechanism

4.6.1 General

An EPE_mnechanism is a Grouped EPE_data that represents the means used to perform a fynction of
Elementafy_process classes.

EXAMPLE[l  Equipmentsperson, and space.

An EPE_llrechanism can include multiple Elementary_EPE_data which represent characteristics of the
EPE_mechanism and are used to calculate the quantity of EPE_input classes or the quantity of EPE_output
classes, o both;,of the EPE_process.

EXAMPLE[2“) Rated power consumption of a type of equipment can be used for calculating input energy |of an EPE_
process.

EXAMPLE 3  Volume of space that requires air conditioning can be used for calculating input energy of an EPE_
process.

EXAMPLE4  The area of workspace that requires lighting can be used for calculating input energy of an EPE_
process.

An EPE_mechanism can have structural hierarchy by having other EPE_mechanism classes as its
constituents.

NOTE This feature can be used to represent complicated structured equipment.

Figure 15 shows the structure of an EPE_mechanism.
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Grouped_EPE_data

i

EPE_mechanism
/\

derived from | ppp mechanism 0.N

class definition

EPE_equipment L

EPE space Type_of_mechanism

EPE_qualified_staff

Figure 15 — Structure of EPE_mechanism

PE_equipment

bment (see 5.4.5.2) is a type of EPE_mechanism that represents a\piece of equipment u
[y_process.

gquipment as an EPE data represents a particular piece ofjindividual equipment that exi
s virtually planned, for a particular application. It has-one or more Elementary_EPE_datd
tponding EPE_equipment class definition defined by:5:4.5.2. EPE_data_value of each Ele
represents the characteristics of the equipment inerms of the Elementary_EPE_data.

1  An NC machine installed in a particular production line in the real world.

quipment as an EPE data class represents a type of designed equipment. It has ong
y_EPE_data based on the corresponding EPE_equipment class definition defined by 5.
| value of each Elementary_EPE_ddta can be left undefined. If it is defined, the EPE_dat
entary_EPE_data representstithe characteristics of the equipment type in terms of the Elg

3 Atype of NC machine designed by a particular vendor.

huipment as an EPE-data class definition represents a generic common structure of similg
bment classesdthas reference to one or more Elementary_EPE_data, but it has no EPE_d

4 A genefietype of NC machine.

quipment class definition represents a structure of EPE_equipment classes that share ¢
An EPE_equipment class represents a type of designed equipment. The structure o

2 Aplanned production line designed including some NC machines for a particular factory sit¢.

sed in the

bts in real
based on
mentary_

h

or more
1.5.2. The
h_value of
mentary_

r types of
hta_value.

common
[ an EPE_

t'“Class is derived from the corresponding EPE_equipment class definition. An EPE_¢

quipment

as an EPE data is a member of an EPE_equipment class and interpreted as an implementation of the EPE_
equipment class.

Each EPE_equipment as an EPE data, or EPE_equipment class has some Elementary_EPE_data, which can be
used for calculating an EPE_input or an EPE_output, which is considered as environmental influence, of the
corresponding Elementary_process.

EXAMPLE

5 Rated power consumption, designed quantity of GHG emitted, and energy consumed for pro

equipment.

ducing the

Each EPE_data_value of Elementary_EPE_data of an EPE_equipment as an EPE data can be derived from the
EPE_equipment class or defined dedicated to the particular individual of EPE_equipment.
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These EPE_data_value of an Elementary_EPE_data for EPE_equipment as an EPE data can differ depending
on the mode of operation of the equipment. An EPE_equipment, as either an EPE data or an EPE data class,
can include multiple operation modes.

Each operation mode is specified by Possible_EPE_operation_mode (see 5.4.5.5).
EXAMPLE 6  Energy consuming rate, material consuming rate, GHG emission rate.

Figure 16 shows the relationship between EPE_equipment as an EPE data, EPE_equipment class and EPE_
equipment class definition.

EPE_mechanism
AN

Elementary_process

1.N

Is an implementation of,
Is a member of

used in

EPE_equipment

detived from,
defined based on

EPE_equipment cldss

EPE_equipment
class definition

Figure 1p — Relationships between EPE_equipmient, EPE_equipment class and EPE_equipmient class
definition

4.6.3 EPE_space

EPE_spacg (see 5.4.5.3) is a type of<~EPE_mechanism that represents physical space used for a process. It
includes one or more environmentalcondition data, which indicate conditions surrounding an EPE_space. Each
environmgental condition data yepresents one of environmental conditions defined by the IEC 60721 |series.

Environnjental condition data’includes states in the surrounding environment parameters that might not be
controllalple (e.g. weathér) by the manufacturing system.

The differjences in enyironmental condition data can affect the environmental performance of manyfacturing
processey.

NOTE 1 |[Environmental condition data such as the average ambient temperature are relevant when asgessing the
environmgntal benefits of using various sources of energy such as heat pumps or electrical heating and cooling.

NOTE 2  Real time measurement of environmental condition data can be critical when the manufacturing process
includes thermal or chemical processes.

EXAMPLE1 The air quality of the environment surrounding the manufacturing system (e.g. air-conditioned
manufacturing facility) as well as weather parameters are ECD needed for the EPE of a manufacturing system. Weather
can be considered as an environmental condition data, unless the manufacturing system boundaries are factored into
a controlled environment, such as an air-conditioned manufacturing facility.

EXAMPLE 2  Demand response data exchanged with the smart grid are also a type of environmental condition data.
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4.7 EPE_control

EPE_control is a Grouped_EPE_data that represents control, which is defined as “conditions required to
produce correct output”, of a manufacturing process.

EPE_control provides conditions for the EPE_process to execute its process.

An EPE_control has multiple Elementary_EPE_data that specify the conditions. The Elementary_EPE_data
include starting time, ending time, and time period required.

Figure 17 shows the structure of EPE_control.

Grouped EPE data

i

derived f
EPE_control erived rom EPE_control class definition
1.1
Typesof’control
0.1 Start_time
&S End_time

Figure 17 — Structuréof EPE_control

5 EPE|data class definitions

5.1 Oveérview
Clause 5 defines class definitions for-EPE data.

NOTE To avoid complexity, “class-definition” is omitted from the name of each class definition (e.g. EPE| data class
definition [» EPE_data) in 5.2 to-5.4/

5.2 Clakss definition‘of EPE_data

Table 8 sHows the.oveérview of EPE_data as a class definition.

Table 8 — Overview of EPE_data

3 frd) 1 e - PR £l -
Attrlbute: OI' ULIIC CIdSS UCTIIIITION vdliuc Ol LI dllr'ioutc

ID of the class definition

Preferred name EPE_data

Description of the class definition the top-level class definition of the semantic structure of EPE
data defined by this document

Preferred name of parent class definition Subclause number defining the parent class definition

<None> <N/A>

Property included in the class definition Cardinality Subclause defining the property

Structure_of_EPE_data 1.1 6.2.42

ID_of EPE_data_class 1.1 6.2.14
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Table 8 (continued)
Location_EPE_data_value_generated 1.1 6.2.19
Functional_Hierarchy_Level 1.1 6.2.13
Timing_EPE_data_value_generated 1.1 6.2.44

Class definitions included in this class definition

Cardinality

Subclause defining the class definition

<None>

<N/A>

Table 9 lists subclass definitions in this document that are derived from EPE_data.

Table 9 — Subclass definition of EPE_data

Structure| of EPE_data Preferred name of subclass definition Subclause defining.ghe class
definition A

Elementaty Elementary_EPE_data 5.3

Grouped Grouped_EPE_data 54

5.3 Claps definition of Elementary_EPE_data

5.3.1 General

Table 10 s

hows the overview of Elementary_EPE_data.

Table 10 — Overview of Elementary_EPE_data

Attributeg of the class definition Value of the attribLy}e\v

ID of the dlass definition

Preferred/name Elementary EPE_data

Descriptign of the class definition EPE_datathat contains only one EPE_data_value

Preferred|name of parent class definition Sul{c}éﬁye number defining the parent class definition

EPE_data 5Z

Property |ncluded in the class definition .Q;rdinality Subclause defining the property
Way_for_generating 0.1 6.2.68

EPE_data|granularity 0.1 6.29

EPE_data]resolution 0.1 6.2.10

Quantity_|dentifier 0.1 6.2.36

C!a'ss defipitions include(@‘@‘is class defi- |Cardinality Subclause defining the class definition
nition

EPE_data|value 1.1 5.3.1

EPE_data| value»is not actually an EPE data class definition but a part of elementary EPE data. EPE_data_
value dogs 0t have a pair of EPE data descrlptlon and EPE data value as 1ts elements EPE _datp_value is
included 1 0 clarifies

where the values of grouped EPE data Wthh has multlple elementary EPE data are located

Table 11 lists subclass definitions in this document that are derived from Elementary_EPE_data.

Table 11 — Subclass definition of Elementary_EPE_data

Way_for_generating Preferred name of subclass definition Subclause defining the class
definition

Defined Defined_EPE_data 5.3.2

Measured Measured_EPE_data 5.3.3

Calculated Calculated_EPE_data 5.34
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5.3.2 Class definition of Defined_EPE_data

Table 12 shows the overview of Defined_EPE_data.

Table 12 — Overview of Defined_EPE_data

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Defined_EPE_data

Description of the class definition

Elementary_EPE_data whose EPE_data_value is defined

Preferred name of parent class definition

Subclause number defining the parent class definition

Elementaty_EPE_data 5.3
Property |ncluded in the class definition Cardinality Subclause defining the propqsazv‘
Organizatfion_defining_EPE_data_value 1.1 6.2.31
Class defipitions included in this class definition |Cardinality Subclause defining tl}(*gl:a'gs definition
<None> <N/A>
NOTE Defined_EPE_data can be defined in literature, standards, product specificationis and product lapels.
5.3.3 C(Class definition of Measured_EPE_data
Table 13 dhows the overview of Measured_EPE_data.
Table 13 — Overview of Measured_EPE_data
Attributeg of the class definition Value of the aygp@lte
ID of the dlass definition
Preferred|name Measured<EPE_data
Descriptiqn of the class definition Elementary_EPE_data whose EPE_data_value is obtained Hy meas-

uring

+ o 0 . . g
Preferred @bclause number defining the parent class definition

name of parent class definition N

Elementaty_EPE_data 5.3

Property ncluded in the class definitig@ . Cardinality Subclause defining the property
Way_of_mleasurement 0.1 6.2.69

Measuring_equipment_used 0.1 6.2.21

Class defipitions included ir%i@class defini- |Cardinality Subclause defining the class definition
tion P

<None> <N/A>

5.3.4 C(Class definition of Calculated_EPE_data

Table 14 dhows the overview of Calculated_EPE_data.

Table 14 — Overview of Calculated_EPE_data

Attributes of the class definition Value of the attribute

ID of the class definition

Preferred name Calculated_EPE_data

Description of the class definition Elementary_EPE_data whose EPE_data_value is obtained by calcu-

lation

Preferred name of parent class definition Subclause number defining the parent class definition

Elementary_EPE_data 5.3
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Table 14 (continued)
Property included in the class definition Cardinality Subclause defining the property
Formula_for_calculation 0.1 6.2.12
Class definitions included in this class definition |Cardinality Subclause defining the class definition
<None> <N/A>

5.3.5 Class definition of EPE_IO_connection

Table 15 shows the overview of EPE_IO_connection.

Fable-15—0verviewof EPE10-connection
Attributeg of the class definition Value of the attribute ,.dl;
ID of the dlass definition
Preferred|name EPE_IO_connection
Descriptiqn of the class definition Elementary_EPE_data that associate an EPE_inpgut'or an EPE_oytput of an

EPE_process with an EPE_inut or an EPE_output of another EPH_process

Preferred|name of parent class definition |Subclause number defining the parent cll.@d‘éfinition

Elementaty_EPE_data 5.3

Property |ncluded in the class definition |Cardinality |Subclause defining t@property
Upstream| endpoint 1.1 6.2.67

Downstrepm_endpoint 1.1 6.2.6

Class defipitions included in this class Cardinality Subclaus@‘fining the class definition
definition %)

<None> <N/A>

5.3.6 C(Class definition of Environmental_condition_data

Table 16 dhows the overview of Environmentall.condition_data.

Table 16 — Overview of Environmental_condition_data

Attributeg of the class definition OV Value of the attribute

ID of the dlass definition AUv
Preferred/name ‘o,\) Environmental_condition_data
Descriptign of the class defi@t{)’n Elementary_EPE_data that indicates a condition surrounding gn EPE _

space

o)
Preferred|name of p£@§~class definition |Subclause number defining the parent class definition

Elementaty_EPE_data 5.3

Property nan the class definition  |Cardinality Subclause defining the property
Type_of_envivonmental_condition 1.1 6.2.49

Class definitions included in this class Cardinality Subclause defining the class definition
definition

<None> <N/A>

5.4 C(Class definition of Grouped_EPE_data

5.4.1 General

Table 17 shows the overview of Grouped_EPE_data.
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Table 17 — Overview of Grouped_EPE_data

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Grouped_EPE_data

Description of the class definition

EPE_data that contains multiple EPE data value

Preferred name of parent class definition

Subclause number defining the parent class definition

EPE_data 5.2
Property included in the class definition Cardinality Subclause defining the property
Type_of_grouped_EPE_data 1.1 6.2.52
Number_qgf-properties Tt 6-2-28
Number_df_class_definitions 1.1 6.2.25
Class defipitions included in this class defi- |Cardinality Subclause defining the class dg‘fl}i’don
nition D
<None> <N/A>
NOTE The class definitions included in Grouped_EPE_data depend on the type of grouped EPE datd. They are
defined in the subclass derived from Grouped_EPE_data.
Table 18 ljsts subclass definitions in this document that are derived from Gretuped_EPE_data.
Table 18 — Subclass definition of Grouped_EPE_data
Type_of_groupe_EPE_data Preferred name of subclass definitio&\\ Subclause defining the class
Q definition
process EPE_process 5.4.2
input EPE_input 5.4.3
output EPE_output 5.4.4
mechanism EPE_mechanism 5.4.5
control EPE_control 5.4.6
process_transition EPE_process (transition 5.4.7

542 C

5.4.2.1 |General

ass definition of EPE_process

Table 19 dhows the overview of EPE_process.

Table 19 — Overview of EPE_process

Attributeg of th@‘g definition

Value of the attribute

ID of the cla,&f_%lgfinition
rate

LERE oo

Preferred

TT L_protess

Description of the class definition

Grouped_EPE_data that represents a manufacturing process to be evaluated or

its constituent processes

Preferred name of parent class
definition

Subclause number defining the parent class definition

Grouped_EPE_data 5.4

Property included in the class Cardinality Subclause defining the property
definition

Structure_of_process 1.1 6.2.43

EPE_process_identifier 1.1 6.2.11
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Table 19 (continued)

Class definitions included in this
class definition

Cardinality

Subclause defining the class definition

EPE_control 1.1 5.4.6
EPE_input 1..n 5.4.3
EPE_output 1..n 5.4.4

Table 20 lists subclass definitions in this document that are derived from EPE_process.

Table 20 — Subclass definition of EPE_process

Structure| of_process Preferred name of subclass definitions Subclause definin& he class
definition JKe):

Elementafy Elementary_process 5.4.2.2

Compoung Compound_process 5.4.29

5.4.2.2 |Class definition of Elementary_process

Table 21 dhows the overview of Elementary_process.

Table 21 — Overview of Elementary_process

Attributeg of the class definition

Value of the attribute OQ‘

ID of the dlass definition

Preferred|name

Elementary_process

Descriptign of the class definition

EPE_process thatificludes no EPE_process_transition

Preferred|name of parent class definition

Subclause nup}@r defining the parent class definition

EPE_procgss

5.4.2

Property |ncluded in the class definition Cardin:@r

Subclause defining the property

Type_of_process 1.1 6.2.61

Class defipitions included in this class Ca)\ainality Subclause defining the class definition
definition ~

EPE_mecHanism 1.n 5.4.5

Table 22 ljsts subclass definitipns.in this document that are derived from Elementary_process.

Table 22 — Subclass definition of Elementary_process

Type_of_process -
o5

Preferred name of subclass definition

class definition

Subclause definfing the

Energy_cqnsuming

Energy_consuming_process 5.4.2.3

Material_¢onsuming

Material_consuming_process 5.4.2.4

Consumabte—eonstming Constmable—constming—proeess ——
GHG_emitting GHG_emitting_process 5.4.2.6
Harmful_substances_emitting Harmful_substances_emitting_process 5.4.2.7
Flow_control Flow_control_process 5.4.2.8

5.4.2.3 Class definition of Energy_consuming_process

Table 23 shows the overview of Energy_consuming_process.
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Table 23 — Overview of Energy_consuming_process

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Energy_consuming_process

Description of the class definition

Elementary_process that consumes a specific type of energy

Preferred name of parent class definition

Subclause number defining the parent class definition

Elementary_process 5.4.2.2
Property included in the class definition  |Cardinality Subclause defining the property
Type_of_energy 1.1 6.2.48

Class defiptiomsinctudedimthistlass
definition

o 1 1
Cdal'alliality

P T 1 1 1 DE.T I
OUDCIdUSC UCTIIIIIIZ LIS CIdS S UCTITITUIOLT

(@]
Input_enefgy 1.1 5.4.3.2
Output enfergy 0.n 5.4.4.3
EXAMPLE Examples for Energy_consuming_process are: electricity consuming processyfuel energy fonsuming

process, afid heat energy consuming process.

5.4.2.4

Class definition of Material_consuming_process

Table 24 dhows the overview of Material_consuming_process.

Table 24 — Overview of Material_consuming_process

Attributeg of the class definition

Value of the attribute

>

ID of the dlass definition

Preferred/name

Material_consuming, process

Descriptiqn of the class definition

Elementary_pragess that consumes a specific type of materials

Preferred|name of parent class defini-

Subclause n@ll;er defining the parent class definition

tion A~

Elementafy_process 5.4.2:2

Property Included in the class defini- Carghrjlality Subclause defining the property

tion PR

Type_of_material 1.1 6.2.56

Class defipitions included in this@?sl Cardinality Subclause defining the class definition
definition K

Input_matrial 1.1 5.4.3.3

5.4.2.5

Class definition of Consumable_consuming_process

Table 25 dhows-the overview of Consumable_consuming_process.

——— Table 25— Overview-of Consumable_consumingprocess———

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Consumable_consuming_process

Description of the class definition

Elementary_process that consumes a specific type of consumable

Preferred name of parent class defini-
tion

Subclause number defining the parent class definition

Elementary_process 5.4.

2.2

Property included in the class defini-
tion

Cardinality

Subclause defining the property
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Table 25 (continued)
Type_of_consumable 1.1 6.2.46
Class definitions included in this class |Cardinality Subclause defining the class definition
definition
Input_consumable 1.1 5.4.3.8

5.4.2.6 Class definition of GHG_emitting_process

Table 26 shows the overview of GHG_emitting_process.

Table 26 — Overview of GHG_emitting process

Attributed

of the class definition Va

lue of the attribute

KA

ID of the dlass definition

Preferred

name

GHG_emitting_process

Descriptign of the class definition

Elementary_process that emits a specific type of GHG

Preferred
tion

name of parent class defini-

Subclause number defining the parent class def‘/ﬁiz)n
O

Elementafy_process 5.4.2.2

Property Included in the class defini-  |Cardinality Subclause defin@ the property

tion &

Type_of_QHG 1.1 6.2.55

Class defipitions included in this class |Cardinality Subcl@t.e\defining the class definition
definition| Q

Output_GHG 1.1 5:44.4

5.4.2.7 |Class definition of Harmful_substances_gemitting_process

Table 27 {

hows the overview of Harmful_substanges_emitting_process.

Table 27 — Overview of Harmful_substances_emitting_process

Attributed

~N

of the class definition

Value of the attribute

"

ID of the dlass definition

Preferred/name ny Harmful_substances_emitting_process

Descriptiqn of the class defipj@lv Elementary_process that emits a specific type of Harmful_subs$tances
Preferred|name of paren‘@ly"s definition |Subclause number defining the parent class definition
Elementafy_process 5.4.2.2

Property ncluded@ﬁe class definition |Cardinality Subclause defining the property
Type_of_Harmful.substance 1.1 6.2.54

Class defi 1@'}5‘included in this class Cardinality Subclause defining the class definition
definition

Output_Harmful_substance 1.1 5.4.4.5

5.4.2.8 C(lass definition of Flow_control_process

Table 28 shows the overview of Flow_control_process.
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Table 28 — Overview of Flow_control_process

Attributes of the class definition Value of the attribute

ID of the class definition

Preferred name Flow_control_process

Description of the class definition Elementary_process that performs branching, merging and buffering the

flows between EPE outputs and EPE inputs of different EPE processes

Preferred name of parent class defini- |[Subclause number defining the parent class definition

tion

Elementary_process 5.4.2.2

Property included in the class defini- |Cardinality Subclause defining the property

tion N
Type_of_flow_control 1.1 6.2.51

Capacity_¢f buffering 0..1 6.2.2

Number_df_branches 0.1 6.2.24

Distributipn_ratio 0..n 6.2.5

Class defipitions included in this class |Cardinality Subclause defining the c%s)definition
definition &)

EPE_inpuf 1.n 5.4.3

EPE_outptit 1..n 5.4.4
NOTE The cardinalities of EPE_input and EPE_output depend on the Type_of_flow_control.

5.4.2.9 |[Class definition of Compound_process

Table 29 dhows the overview of Compound_process.

Table 29 — Overview-of Compound_process
Attributeg of the class definition V\a‘life\éf the attribute
ID of the dlass definition N
7~

Preferred|name . Y Compound_process

Descriptiqn of the class definition A@ ‘ EPE_process that includes at least one EPE_process_transition
Preferred|name of parent class defip-it%e}l Subclause number defining the parent class definition
EPE_procgss 5.4.2

Property ncluded in the claﬁ,@inition Cardinality Subclause defining the property
Number_df_EPE_processe$ 1.1 6.2.29
Number_df_EPE_process_transitions 1.1 6.2.26

Class defipitions i @aed in this class defini- |Cardinality Subclause defining the class definifion
tion é

EPE_procéss 2.n 5.4.2

EPE_procéss—transition O 547+

EPE_IO_connection 1.n 5.3.5

5.4.3 Class definition of EPE_input

5.4.3.1 General

Table 30 shows the overview of EPE_input.
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Table 30 — Overview of EPE_input

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

EPE_input

Description of the class definition

turing process

Grouped_EPE_data that represents a particular type of input to a manufac-

tion

Preferred name of parent class defini-

Subclause number defining the parent class definition

Grouped_EPE_data

5.4

Property included in the class defini- |Cardinality Subclause defining the property
tion N
Type_of_input 1.1 6.2.53
Class defipitions included in this class |Cardinality Subclause defining the class definition (l;d
definition QJ :
N’
Upstream| data 0..1 5.4.39
Elementaty_EPE_data 1.1 5.3
NOTE Each of the different types of input is represented by an independent ERE\input.
Table 31 ljsts subclass definitions in this document that are derived from-EPE_input.
Table 31 — Subclass definition of ERE_input
Type_of_ipput Preferred name of subclass definition g\\}\\ Subclause defining the class
O definition
energy Input_energy 5.4.3.2
material Input_material 5.4.3.3
part Input_part 5.4.3.4
assembly Input_assembly 5.4.3.7
consumalle Input_consumable 5.4.3.8
5.4.3.2 |Class definition of Input_energy
Table 32 dhows the overview of Iuput_energy.
Table 32 — Overview of Input_energy
Attributeg of the class (}q@ﬁon Value of the attribute
ID of the dlass defin}'r\lv;‘
Preferredlname é\) Input_energy
Descriptiqn qu:lass definition EPE_input that represents quantity of a specific type of efjergy
% input to a manufacturing process

Preferred name of parent class definition

Subclause number defining the parent class definition

EPE_input 5.4.3
Property included in the class definition Cardinality |Subclause defining the property
Type_of_energy 1.1 6.2.48

tion

Class definitions included in this class defini- |Cardinality |Subclause defining the class definition

<None>

<N/A>

5.4.3.3 C(lass definition of Input_material

Table 33 shows the overview of Input_material.
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Table 33 — Overview of Input_material

Attributes of the class definition Value of the attribute

ID of the class definition

Preferred name Input_material

Description of the class definition |EPE_input representing quantity of a specific type of material that is used by
the manufacturing process, and that becomes a part of product

Preferred name of parent class Subclause number defining the parent class definition

definition

EPE_input 5.4.3

Property included in the class Cardinality Subclause defining the property

definition N

Type_of_nhaterial 1.1 6.2.56

Phase_of material 1.1 6.2.35

Class defipitions included in this Cardinality Subclause defining the class definitic%} J

class defigition A

<None> <N/A>

5.4.3.4 |[Class definition of Input_part

Table 34 4hows the overview of Input_part.

Table 34 — Overview of Input_part

Attributeg of the class definition Value of the attribute A&\).

ID of the dlass definition

Preferred|name Input_part

Descriptiqn of the class definition EPE_input representing number of a specific type of part that is jused by a

manufacturing process, and that becomes a part of the product

Preferred|name of parent class definition Subcla}{e\ﬁumber defining the parent class definition

EPE_inpuf 5.4:3

Property |ncluded in the class definition | Ca?ginality Subclause defining the property

Type_of_part 1.1 6.2.59

Class defipitions included in this cla€s)v Cardinality |Subclause defining the class definition
definition| O

<None> <N/A>

Table 35 lfjsts subclass-definitions in this document that are derived from Input_part.

Table 35 — Subclass definition of Input_part

Type_of_pa?é\‘ Preferred name of subclass definition Subclause defining the class
definition

Mechanical Mechanical_part 5.4.3.5

Electric or Electronic Electric_or_electronic_component 5.4.3.6

5.4.3.5 Class definition of Mechanical_part

Table 36 shows the overview of Mechanical_part.
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Table 36 — Overview of Mechanical_part

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Mechanical_part

Description of the class definition

Input_part representing number of a specific type of mechanical parts

Preferred name of parent class definition

Subclause number defining the parent class definition

Input_part 5.4.34

Property included in the class definition |Cardinality |Subclause defining the property

Dimension 1.n 6.2.4

Type_of_nratertat =t 6:2-56

Mass_of_pgart 1.1 6.2.20

Class defipitions included in this class Cardinality  |Subclause defining the class definition (1>') '
definition X
<None> <N/A>

5.4.3.6 |Class definition of Electric_or_electronic_component

Table 37 dhows the overview of Electric_or_electronic_component.

Table 37 — Overview of Electric_or_electrofiic_component

electronic component

Attributeg of the class definition Value of the attribu\tqu

ID of the dlass definition

Preferred|name Electric_or_electronic_component

Descriptiqn of the class definition Input_partyepresenting number of a specific type of eledtric or

Preferred|name of parent class definition qup{ﬁge number defining the parent class definition
Input_parft 5.4.3.4
Property Included in the class definition ,.:\\'C‘ardinality Subclause defining the property
Type_of_electric_or_electronic_component 1.1 6.2.47
Class defipitions included in this class@ition Cardinality |Subclause defining the class definition
<None> <N/A>
5.4.3.7 |Class definition efInput_assembly
Table 38 dhows the overview of Input_assembly.
Table 38 — Overview of Input_assembly
Attributes (ﬂ*ﬁ\é’glass definition Value of the attribute
ID of the d Q\definirinn

Preferred name

Input_assembly

Description of the class definition

EPE_input representing number of a specific type of assembly that is used by

a manufacturing process, and that becomes a part of the product

Preferred name of parent class defi-
nition

Subclause number defining the parent class definition

EPE_input 5.4.3

Property included in the class defi- |Cardinality Subclause defining the property
nition

Type_of_assembly 1.1 6.2.45

Dimension 1..n 6.2.4
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class definition

Table 38 (continued)
Identifier_of_part 1..n 6.2.16
Class definitions included in this Cardinality Subclause defining the class definition

<None>

<N/A>

5.4.3.8 Class definition of Input_consumable

Table 39 shows the overview of Input_consumable.

Table 39 — Ove

rview of Input_consumable

Attributeg of the class definition Value of the attribute (\(]/V‘
ID of the dlass definition
Preferred|name Input_consumable
Descriptiqn of the class definition EPE_input representing quantity of specific type of consumpble that
is used and consumed by a manufacturing(process
Preferred|name of parent class definition Subclause number defining the parenps{‘ays definition
EPE_inpuf 5.4.3
Property |ncluded in the class definition Cardinality |Subclause defini@%stl‘le property
Type_of_cpnsumable 1.1 6.2.46
Recommehded_replacement_cycle 1.1 6.2.37
C!a.ss defipitions included in this class defi- |Cardinality Subc}\@ defining the class definition
nition -
<None> <N/A>
5.4.3.9 |[Class definition of Upstream_data
Table 40 §hows the overview of Upstream_data.
Table 40—~ Overview of Upstream_data
Attributeq of the class definition ,\$\ Value of the attribute
ID of the dlass definition C)V
Preferredlname ,.O : Upstream_data
Descriptign of the class def@\(vﬁ Grouped_EPE_data representing accumulated environinental
Q influence caus_ed b_efore the input is coming into the pr¢cess or
N before output is going out from the process
Preferredfname of za«;?ﬁ:c class definition Subclause number defining the parent class definition
Grouped_EPE_data 5.4
Property n;l"ﬁdgd in the class definition Cardinality Subclause defining the prpperty
type_of_upstfeam—data 11 62-66
Class definitions included in this class definition |Cardinality Subclause defining the class defi-
nition
Upstream_energy_consumed 0..n 5.4.3.10
Upsteam_material_consumed 0.n 5.4.3.11
Upstream_GHG_emitted 0..n 5.4.3.12
Upstream_Harmful_substance_emitted 0..n 5.4.3.13

5.4.3.10 Class definition of Upstream_energy_consumed

Table 41 shows the overview of Upstream_energy_consumed.
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Table 41 — Overview of Upstream_energy_consumed

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Upstream_energy_consumed

Description of the class definition

Elementary_EPE_data representing the quantity of a specific type of energy
that has been consumed before the input is coming into the process or be-
fore the output is going out from the process

Preferred name of parent class defini-
tion

Subclause number defining the parent class definition

Elementary_EPE_data 5.3

Property Included in the class defini- [Cardinality Subclause defining the property

tion ,\q,b‘
Type_of_ehergy 1.1 6.2.48

Class defipitions included in this class |Cardinality Subclause defining the clasﬁﬁfi'nition
definition A

<None> <N/A>

5.4.3.11 |Class definition of Up_steam_material_consumed

Table 42 {

hows the overview of Upsteam_material_consumed.

Table 42 — Overview of Upsteam_matérial_consumed

Attributeg of the class definition Value of the attribute s\\}\ -

ID of the dlass definition

Preferred|name Upsteam_material_consumed

Descriptiqn of the class definition Elementary_EPE.data representing the quantity of a specific type ¢f mate-

rial that has been consumed before the input is coming into the prd
before the output is going out from the process

cess or

Preferred|name of parent class defi- SubclaK@lmber defining the parent class definition
nition C)

Elementafy_EPE_data 5¢3

Property Included in the class defini- C rdinality Subclause defining the property

tion

Type_of_material 1.1 6.2.56

Class defipitions included i@?class Cardinality Subclause defining the class definition
definition R

<None> <N/A>

5.4.3.12 |Class.definition of Upstream_GHG_emitted

Table 43 dhiews the overview of Upstream_GHG_emitted.

Table 43 — Overview of Upstream_GHG_emitted

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred name

Upstream_GHG_emitted

Description of the class definition

Elementary_EPE_data representing the quantity of a specific type of GHG
that has been emitted before the input is coming into the process or before
the output is going out from the process

Preferred name of parent class defini-
tion

Subclause number defining the parent class definition
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Table 43 (continued)

Elementary_EPE_data 5.3

Property included in the class defini- |Cardinality Subclause defining the property

tion

Type_of GHG 1.1 6.2.55

Class definitions included in this class |Cardinality Subclause defining the class definition
definition

<None> <N/A>

5.4.3.13 Class definition of Upstream_Harmful_substance_emitted

Table 44 $hows the overview of Upstream_Harmful_substance_emitted.

Table 44 — Overview of Upstream_Harmful_substance_emitted

Attributeg of the class definition

Value of the attribute

DO

ID of the dlass definition

Preferredjname

Upstream_Harmful_substance_emitted

Descriptiqn of the class definition

Elementary_EPE_data representing the qirantity of a specific type|of Harm-
ful substance that has been emitted befare the input is coming int
process or before the output is going out from the process

the

Preferred|name of parent class defini-
tion

Subclause number defining the

\t class definition

KN
Elementaty_EPE_data 5.3
Property Included in the class defini- |Cardinality S@ﬁse defining the property
tion \\,
Type_of_Harmful_substance 1.1 6.2.54
Class defipitions included in this class |Cardinality -\ [subclause defining the class definition
definition \O
<None> <N/A>
5.4.4 (|ass definition of EPE_output
5.4.4.1 |General

Table 45 dhows the overview-of EPE_output.

Table 45 — Overview of EPE_output

Attributeg of the c@ﬁefinition Value of the attribute
ID of the class/ ition
Preferrednam ' EPE_output

~

Description of the class definition

Grouped_EPE_data that represent quantity of a particular type of
output from a manufacturing process

Preferred name of parent class definition

Subclause number defining the parent class definition

Grouped_EPE_data 5.4

Property included in the class definition Cardinality Subclause defining the property
Type_of_output 1.1 6.2.58

Class definitions included in this class defi- |Cardinality Subclause defining the class definition
nition

Upstream_data 0..1 5.4.39

Elementary_EPE_data 1.1 5.3

© IS0 2024 - All rights reserved

36



https://standardsiso.com/api/?name=0c4437d9a356f880c1c5239f49e4530d

ISO 20140-5:2024(en)

NOTE Each of the different types of output is represented by an independent EPE_output.

Table 46 lists subclass definitions in this document that are derived from EPE_output.

Table 46 — Subclass definition of EPE_output

Type_of_output Preferred name of subclass definition Subclause defining the class
definition

product Output_product 5.4.4.2

energy Output_energy 5443

GHG Output_GHG 5.4.4.4

Harmful_substanee Output—Harmfw—substanece 5445

5.4.4.2 |Class definition of Output_product

Table 47 dhows the overview of Output_product.

Table 47 — Overview of Output_product

Attributeg of the class definition

Value of the attribute (.O

P_\

ID of the dlass definition

Preferred|name

Output_product

Descriptiqn of the class definition

EPE_output representing.quantity of a specific product thatis pro-
duced by a manufacturing process

Preferred|name of parent class definition

Subclause number d@‘ing the parent class definition

EPE_outpfit

5.4.4

Property |ncluded in the class definition

Cardinality ubclause defining the property

Type_of_product

1.1

6.2.62

Economic|value_of_a_product

0.1

6.2.7

tion

Class definitions included in this class defini-

Vo

Ca\ng.i?l'ality Subclause defining the class definition
[

<None>

<N/A>

5.4.4.3 |Class definition of Outputenergy

Table 48 §hows the overview.of Qutput_energy.

Table 48 — Overview of Output_energy

Attributeg of the clﬁ?'e\finition

Value of the attribute

ID of the dlass dgi&!'{on

Preferred ngy@v

Output_energy

Descriptig n'of the class definition

EPE outputrepresenting quantity of a specific type of energy that is pro-

duced by a manufacturing process

Preferred name of parent class defini-
tion

Subclause number defining the parent class definition

definition

EPE_output 5.4.4

Property included in the class definition |Cardinality |Subclause defining the property
Type_of_energy 1.1 6.2.48

Class definitions included in this class  |Cardinality |Subclause defining the class definition

<None>

<N/A>
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5.4.4.4 C(lass definition of Output_GHG

Table 49 shows the overview of Output_GHG.

Table 49 — Overview of Output_GHG

Attributes of the class definition Value of the attribute

ID of the class definition

Preferred name Output_GHG

Description of the class definition EPE_output representing quantity of a specific type of GHG that is produced
by a manufacturing process

Preferredpranreof par entclassdefint Subctatsenmumber C‘lcﬁuius the par entclassdefinition

tion nb‘

EPE_outplit 5.4.4

Property Included in the class defini- |Cardinality Subclause defining the property QJ v

tion K ’

Type_of QHG 1.1 6.2.55

Class defipitions included in this class |Cardinality Subclause defining the class déﬂi}dtion

definition| .

<None> <N/A>

5.4.4.5 |Class definition of Output_Harmful_substance

Table 50 dhows the overview of Output_Harmful_substance.

Table 50 — Overview of Output Harmful_substance

Attributeg of the class definition Valgery‘ﬁhe attribute

ID of the dlass definition

Preferred|name _, [Qutput_Harmful_substance

Descriptiqn of the class definition . C}. EPE_output representing quantity of a specific type of harmful
C)\\ substance that is produced by a manufacturing procegqs

Preferred|name of parent class definitioAn\’ . Subclause number defining the parent class definition

EPE_outplit 5.4.4

Property Included in the class de,f.'glgtibn Cardinality |Subclause defining the property

Type_of_Harmful_substance 1.1 6.2.54

Class defipitions included )'@fs'class definition Cardinality |Subclause defining the class definition

<None> <N/A>

5.4.5 C(lass definition of EPE_mechanism

5.4.5.1 |General

Table 51 shows the overview of EPE_mechanism.

Table 51 — Overview of EPE_mechanism

Attributes of the class definition Value of the attribute

ID of the class definition

Preferred name EPE_mechanism

Description of the class definition Grouped_EPE_data that represents the means used to perform a func-

tion of a process

Preferred name of parent class definition Subclause number defining the parent class definition
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Table 51 (continued)
Grouped_EPE_data 5.4
Property included in the class definition Cardinality |Subclause defining the property
Type_of_mechanism 1.1
Mechanism_Identifier 1.1
Class definitions included in this class defi- |Cardinality |Subclause defining the class definition
nition
EPE_mechanism 0..n

Table 52 lists subclass definitions in this document that are derived from EPE_mechanism.

Table 52 — Subclass definition of EPE_mechanism

Type_of_nechanism

Preferred name of subclass definition

Subclauggtpf'i’nin

b the class

definjti
Equipmenjt EPE_equipment 5.4.52
Space EPE_space 5.4.5.3
Person EPE_qualified_staff 5.4.54
5.4.5.2 |Class definition of EPE_equipment

Table 53 {

hows the overview of EPE_equipment.

Table 53 — Overview of EPE.equipment

Attributeg of the class definition Value of the attribu{@’\\v

ID of the dlass definition

Preferred|name EPE_equipment

Descriptiqn of the class definition EPE_mechanism that represents a piece of equipment
Preferred|name of parent class definition Subc\lg@ number defining the parent class definition
EPE_mecHanism 5.4.5

Property Included in the class definitionk\@arrdinality Subclause defining the property
Type_of_eguipment 1.1 6.2.50
Number_df_operation_modes 1.1 6.2.27

Operation mode_used 0.1 6.2.30

Class defipitions include(gg\ls class Cardinality Subclause defining the class definitign
definition PO

Possible_EPE_operation-mode 1.n 5.4.5.5

5.4.5.3

Table 54 4

Classdefinition of EPE_space

—opocts

Table 54 — Overview of EPE_space

Attributes of the class definition

Value of the attribute

ID of the ¢

lass definition

Preferred

name

EPE_space

Description of the class definition

for a process

EPE_mechanism that represents a specific type of physical space used

Preferred

name of parent class definition

Subclause number defining the parent class definition

EPE_mechanism

5.4.5
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Table 54 (continued)
Property included in the class definition |Cardinality Subclause defining the property
Type_of_space 1.1 6.2.63
Dimension 1.n 6.2.4
Regulatory_requirement 0..n 6.2.40
Indoor_or_outdoor 1.1 6.2.17
Lighting_condition 1..1 6.2.18
Air_conditioning 1.1 6.2.1
Power_for_lighting 1.1 6.2.33
Power_for-air—econditioning -+ 6234
Class defipitions included in this class Cardinality Subclause defining the class defirli/“‘( n
definition (\Q
Environmiental_condition_data 1.n 5.3.6

5.4.5.4

Table 55 dhows the overview of EPE_qualified_staff.

Class definition of EPE_qualified_staff

Table 55 — Overview of EPE_qualified_staff

Attributeg of the class definition

el

Value of the attribute

ID of the dlass definition

Preferred|name

EPE_qualified_staff

Descriptign of the class definition

EPE_mechanism that¥epresents a specific type of staffs and r
type used for a process

les of the

Preferred|name of parent class definition

Subclause nu\l@%‘r defining the parent class definition

EPE_mecHanism

5.4.5

Property |ncluded in the class definition Cardiag’ﬁ?fr Subclause defining the property
Type_of_person 1.4 6.2.60
Personnell role I 6.2.32

Class definitions included in this class @ éardinality Subclause defining the class definition
definition ~

<None> <N/A>

5.4.5.5 |Class definition-of Possible_EPE_operation_mode

Table 56 §hows the av&rview of Possible_EPE_operation_mode.

Table 56 — Overview of Possible_EPE_operation_mode

Attributey @h\e class definition

Value of the attribute

ID of the class definition

Preferred name

Possible_EPE_operation_mode

Description of the class definition

EPE_equipment in a mode of operation

Grouped_EPE_data that indicates environmental aspects of an

Preferred name of parent class definition

Subclause number defining the parent class definition

Grouped_EPE_data 5.4

Property included in the class definition Cardinality Subclause defining the property
Mechanism_Identifier 1.1 6.2.22
Identifier_of_operation_mode 1.1 6.2.15
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Table 56 (continued)
Name_of_operation_mode 1.1 6.2.23
Description_of_operation_mode 1.1 6.2.3

Class definitions included in this class definition |Cardinality Subclause defining the class definition
Energy_consuming_rate 1.n 5.4.5.6

Consumable_rate 1.n 5.4.5.7

Material_consuming_rate 1.n 5.4.5.8

GHG_emission_rate 1.n 5.4.5.9

Harmful_substance_emission_rate 1..n 5.4.5.10

EXAMPLE Stop, start_up, idling, pre_processing, operation, post_operation, shut_down, mmplfunction,
maintenarjce.

5.4.5.6 |Class definition of Energy_consuming_rate

Table 57 {

hows the overview of Energy_consuming_rate.

Table 57 — Overview of Energy_consuming_rate

Attributeg of the class definition Value of the attribute ‘&\J

ID of the dlass definition

Preferred|name Energy_consuming_rate

Descriptiqn of the class definition Elementary_EPE_data that indicates quantity of a specific type of

energy consumédby an equipment during a unit of its a|

Ctivity

Preferred|name of parent class definition Subclause I&-&er defining the parent class definition
Elementaty_EPE_data 5.3
Property |ncluded in the class definition Cardi}s@fl‘ty Subclause defining the property
Type_of_epergy 1.4 6.2.48
Type_of_unit_activity 1.1 6.2.65
Class defipitions included in this class definif(i'o}s\\' Cardinality Subclause defining the class definifion
<None> <N/A>
5.4.5.7 |Class definition of Consumable_rate
Table 58 4hows the overview ef Consumable_rate.
Table 58 — Overview of Consumable_rate
Attributeg of the cL@ﬁEﬁnition Value of the attribute
ID of the class'd@tvion
Preferred|name ' Consumable_rate

Descriptiomof the tlassdefimition

Etermentary EPE data thatimdicates Tumber orquarttity
specific type of consumable spent by an equipment during a unit

of its activity

ofa

Preferred name of parent class definition

Subclause number defining the parent class definition

Elementary_EPE_data 5.3

Property included in the class definition Cardinality Subclause defining the property
Type_of_consumable 1.1 6.2.46

Type_of_unit_activity 1.1 6.2.65

Class definitions included in this class definition |Cardinality Subclause defining the class definition

<None>

<N/A>
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Class definition of Material_consuming_rate

Table 59 — Overview of Material_consuming_rate

Attribute

s of the class definition

Value of the attribute

ID of the class definition

Preferred name

Material_consuming_rate

Description of the class definition

Elementary_EPE_data that indicates quantity of a specific type of
material consumed by an equipment during a unit of its activity

L 1 e s
Preferredpranreof par entcrassaettrtion

Conle ol 1 I D I, | R | S-S o
JUDULCIdUST ITUIIIUTT utuuuus LIIT lJCll CIIL CIdSS UCITIIIITIULL
[

Elementaty_EPE_data 5.3

Property |ncluded in the class definition Cardinality Subclause defining the prpﬁ})?yt
Type_of_npaterial 1.1 6.2.56

Type_of_u'nit_activity 1.1 6.2.65

Class defipitions included in this class definition |Cardinality Subclause defiryii@t?le class definition
<None> <N/A>

5.4.5.9 |Class definition of GHG_emission_rate

Table 60 §hows the overview of GHG_emission_rate.

Table 60 — Overview of GHGcemission_rate

Attributeg of the class definition

Value of the{@g"ibute

ID of the dlass definition

Preferredjname

GHG_emission_rate

Descriptiqn of the class definition

lad

Elementary_EPE_data that indicates quantity of a speci
NIGHG emitted by an equipment during a unit of its activif

ic type of
y

Preferred|name of parent class definition

('}\\’ Subclause number defining the parent class definition

Elementaty_EPE_data 5.3

Property |ncluded in the class definiti(n&‘ Cardinality Subclause defining the property
Type_of_GHG 1.1 6.2.55

Type_of_unit_activity 1.1 6.2.65

Class defipitions included i@s‘s’class definition |Cardinality Subclause defining the class definifion
<None> <N/A>

5.4.5.10 |Class definition of Harmful_substance_emission_rate

Table 61 dhotrs the overview of Harmful_substance_emission_rate.

Table 61 — Overview of Harmful_substance_emission_rate

Attributes of the class definition

Value of the attribute

ID of the class definition

Preferred

name

Harmful_substance_emission_rate

Description of the class definition

Elementary_EPE_data that indicates quantity of a specific type of
harmful substance by an equipment during a unit of its activity

Preferred name of parent class definition Subclause number defining the parent class definition
Elementary_EPE_data 5.3
Property included in the class definition Cardinality Subclause defining the property
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Table 61 (continued)
Type_of_Harmful_substance 1.1 6.2.54
Type_of_unit_activity 1.1 6.2.65

Class definitions included in this class definition

Cardinality

Subclause defining the class definition

<None>

<N/A>

5.4.6 Class definition of EPE_control
Table 62 shows the overview of EPE_control.

Taoall L.

IrauviC U4

ral H LD 'S 1
UVCIVIUW Ul L1 L_LUIILI UL

Attributeg of the class definition

Value of the attribute

4

ID of the dlass definition

Preferredjname

EPE_control

Descriptiqn of the class definition

Grouped_EPE_data that represents a control of a hanufacturing grocess

Preferred|name of parent class defini-

Subclause number defining the parent class dffu}l{ion

tion _
Grouped_EPE_data 5.4

Property Included in the class defini- |Cardinality |Subclause defining &e@operty

tion AN

Start_time 1.1 6.2.41

End_time 1.1 6.2.8

Class defipitions included in this class |Cardinality Subclaus@\efining the class definition
definition A

<None> <N/A>

5.4.7 C(Class definition of EPE_process_transition

Table 63 4hows the overview of EPE_output.

Table 63 =< Overview of EPE_process_transition

Attributeg of the class definition C)\j

Value of the attribute

ID of the dlass definition

O
~
-~

Preferred|name o\\J

EPE_process_transition

Descriptign of the class g@ﬁ/’cion

o

Elementary_EPE_data that associates one or more leading_p
to one or more following_processes in terms of sequence of ¢

Focesses
xecution

Preferred|name of@gnt class definition

Subclause number defining the parent class definition

Elementaty_EPE.data 5.3

Property ,@e‘d in the class definition Cardinality Subclause defining the property
Type_of_transition T.T 6.2.64
Reference_to_leading_processes 1.n 6.2.39
Reference_to_following_processes 1.n 6.2.38

Class definitions included in this class defi- |Cardinality Subclause defining the class definition
nition

<None> <N/A>
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6 Properties of EPE data class definitions

6.1 General

Clause 6 defines properties used for specifying EPE data class definition in Clause 5.

6.2 Definitions of property

6.2.1 Air_conditioning

Table 64 defines Air_conditioning as a property.

Table 64 — Overview of Air_conditioning

Attribute pf the property

Value of the attribute (A‘ .l/

ID of the droperty

Preferred|jname

Air_conditioning

Descriptiqn of the property

indication about whether air conditioning is applied to a given EPH
not

_Space or

Value typ¢

IndicatorType

6.2.2 Cappacity_of_buffering

Table 65 defines Capacity_of_buffering as a property.

Table 65 — Overview of Capacity_of buffering

Attribute pf the property

Value of the attril).y:@

ID of the groperty

Preferred|name

Capacity_of*buffering

Descriptiqn of the property

maximui quantity that a Flow_control_process can buffer

Value typ¢

QuantityType

6.2.3 Description_of_operation(mode

Table 66 defines Description_af pperation_mode as a property.

TFable 66 — Overview of Description_of _operation_mode

Attribute pf the prog(ﬁ- Value of the attribute
ID of the g ropert{&)‘
Preferred nax&?*\ Description_of_operation_mode

Descriptid r@j the property

description of an operation mode of an EPE_equipment

Value type

TextType

6.2.4 Dimension

Table 67 defines Dimension as a property.
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Table 67 — Overview of Dimension

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Dimension

Description of the property

numerical value of the linear dimension (diameter, length, etc.) in the cho-
sen units of measurement

Source of the description

[SO 13059:2011, 3.1

Value type

MeasureType

Code of quantity

0112/2///627204# UAD072 (length)

6.2.5 D|istribution_ratio

Table 68 defines Distribution_ratio as a property.

Table 68 — Overview of Distribution_ratio

Attribute pf the property

Value of the attribute q\)

ID of the droperty

Preferredjname

Distribution_ratio

Descriptiqn of the property

ratio of quantity of an EPE_output against the quantity of the EPE |input of a
Flow_control_process

Value typ¢

NumericType

6.2.6 Downstream_endpoint

Table 69 defines Downstream_endpoint as a property.

Table 69 — Overview of Downstream_endpoint

Attribute pf the property

Value Qf@l? attribute

ID of the groperty

Preferredjname

Downstream_endpoint

Descriptiqn of the property

O

O

C reference to an EPE_input of EPE_process or an EPE_output of Comipound_

process that is connected to the endpoint at the downstream side pf an

EPE_IO_connection

Value typ¢

N

IdentifierType

6.2.7 Efonomic_value_of a_product

Table 70 defines Ecenomic_value_of_product as a property.

Table 70 — Overview of Economic_value_of_a_product

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Economic_value_of_a_product

Description of the property

amount of economic value of a product

Value type

AmountType

6.2.8 End_time

Table 71 defines End_time as a property.
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Table 71 — Overview of End_time

Attribute of the property

Value of the attribute

ID of the property

Preferred name

End_time

Description of the property

time the EPE_process to be ended

Value type

DateTimeType

6.2.9 EPE_data_granularity

Table 72 defines EPE_data_granularity as a property.

Table 72 — Overview of EPE_data_granularity

Attribute pf the property

Value of the attribute {A v

ID of the groperty

Preferred|name

EPE_data_granularity

Descriptiqn of the property

Indicator that indicates level of detail in an Elementary_EPE_data

Value typ¢

TextType

6.2.10 EPE_data_resolution

Table 73 defines EPE_data_resolution as a property.

Table 73 — Overview of EPE_data_resolution

Attribute pf the property

Value of the attribugq\}‘

ID of the droperty

Preferred|jname

EPE_data_resolution

Descriptiqn of the property

Indicator.that indicates least value of the measured quantity that
distinguished

an be

Value typ¢

QuantityType

6.2.11 EPE_process_identifier

Table 74 defines EPE_process_identifier as a property.

Table 74 — Overview of EPE_process_identifier

Attribute pf the prop\e@

Value of the attribute

ID of the g ropertgg\)

Preferred nap(e?“‘

EPE_process_identifier

Descriptid I@t‘he property

reference to an EPE_process

Value type

IdentifierType

6.2.12 Formula_for_calculation

Table 75 defines Formula_for_calculation as a property.
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Table 75 — Overview of Formula_for_calculation

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Formula_for_calculation

Description of the property

Text that specifies a mathematical rule for obtaining a Calculated_

EPE_data

Value type

TextType

6.2.13 Functional_Hierarchy_Level

Table 76 defines Functional_Hierarchy_Level as a property.

Table 76 — Overview of Functional_Hierarchy_Level

Attribute pf the property Value of the attribute (r\ v

ID of the groperty

Preferred|name Functional_Hierarchy_Level

Descriptiqn of the property Functional hierarchy level defined by IEC 62264:-1 in which the EPE data is
generated

Value typ¢ CodeType

Table 77 lists possible values for Functional_Hierarchy_Level with descriptions.

Table 77 — Possible values for Functional.Hierarchy_Level

Possible vplue for the property Description ‘Q\
Level 0 See IEC 62264-1:2013
Level 1 See IEC 62264-1:2013
Level 2 See IEC 62264-1:2013
Level 3 See IEC 62264-1:2013
Level 4 See [EC62264-1:2013

6.2.14 IID_of EPE_data_class

Table 78 ¢

lefines ID_of EPE_data_(class as a property.

Table 78 — Overview of ID_of EPE_data_class

Attribute pf the properQy Value of the attribute

ID of the groperty A?‘

Preferredfname éV ID_of_EPE_data_class

Descriptig nﬁo&@property reference to the EPE data class that an instance of EPE_data belongs to
Value type 2 IdentifierType

6.2.15 Identifier_of operation_mode

Table 79 defines Identifier_of_operation_mode as a property.
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Table 79 — Overview of Identifier_of operation_mode

Attribute of the property Value of the attribute

ID of the property

Preferred name Identifier_of_operation_mode

Description of the property reference to a Possible_EPE_operation_mode
Value type IdentifierType

6.2.16 Identifier_of_part

Table 80 defines Identifier_of part as a property.

Table 80 — Overview of Identifier_of part

Attribute pf the property Value of the attribute (r\ v
ID of the groperty

Preferred|name Identifier_of_part

Descriptiqn of the property reference to a part that is a member of an assembly

Value typ¢ IdentifierType

6.2.17 Indoor_or_outdoor

Table 81 defines Indoor_or_outdoor as a property.

Table 81 — Overview of Indoor_or_outdoor

Attribute pf the property Value of the attribugq\}‘

ID of the droperty

Preferred|name Indoor_or_outdoor

Descriptiqn of the property indication@about whether an EPE_space is located at indoor or outdloor
Value typ¢ IndicatorType

6.2.18 Ljghting condition

Table 82 defines Lighting_condition as a property.

Table 82 — Overview of Lighting_condition

Attribute pf the proper@y Value of the attribute

ID of the groperty (\?“‘

Preferred namq\% Lighting_condition

Descriptig n,gﬁ{h/gproperty description about the lighting condition of an EPE_space
Value type he®) TPYfTvpp

6.2.19 Location_EPE_data_value_generated

Table 83 defines Location_EPE_data_value_generated as a property.
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Table 83 — Overview of Location_EPE_data_value_generated

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Location_EPE_data_value_generated

Description of the property

Category of the location in which the EPE data is generated

Value type

TextType

6.2.20 Mass_of_part

Table 84 defines Mass_of_part as a property.

Table 84 — Overview of Mass_of_part

Attribute pf the property

Value of the attribute {A v

ID of the groperty

Preferred|name

Mass_of_part

Descriptiqn of the property

mass of part

Value typ¢

MeasureType

Code of qyantity

0112/2///62720# UAD104 (mass)

6.2.21 Measuring_equipment_used

Table 85 defines Measuring_equipment_used as a property.

Table 85 — Overview of Measturing_equipment_used

Attribute pf the property

Value of the attr:@

ID of the groperty

Preferred|name

Measuring_equipment_used

Descriptiqn of the property

reference’to equipment that was used to obtain the Measured_EPH

_data

Value typ¢

IdentifierType

6.2.22 Mechanism_identifier

Table 86 defines Mechanism/dentifier as a property.

Table 86 — Overview of Mechanism_identifier

Attribute pf the prmw

Value of the attribute

ID of the g I‘Ope@v

Preferred n;iﬁe\p

Mechanism_identifier

Descriptid nedthe property

reference toan EPE mechanism

Value type

IdentifierType

6.2.23 Name_of operation_mode

Table 87 defines Name_of_operation_mode as a property.
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Table 87 — Overview of Name_of operation_mode

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Name_of_operation_mode

Description of the property

Name of an operation mode of an EPE_equipment

Value type

TextType

6.2.24 Number_of branches

Table 88 defines Number_of_branches as a property.

Table 88 — Overview of Number_of_branches

Attribute pf the property

Value of the attribute {A v

ID of the groperty

Preferred|name

Number_of _branches

Descriptiqn of the property

number of EPE_outpits of a Flow_control_process

Value typ¢

NumericType

6.2.25 Number_of_class_definitions

Table 89 defines Number_of_class_definitions as a property.

Table 89 — Overview of Number_of class_definitions

Attribute pf the property

Value of the attribugq\}‘

ID of the droperty

Preferred|jname

Number_of _class_definitions

Descriptiqn of the property

Number of EPE_data that are contained in a grouped_EPE_data

Value typ¢

NumericFype

6.2.26 Number_of EPE_process_transition

Table 90 defines Number_of_EPE \process_transition as a property.

Table'90 — Overview of Number_of EPE_process_transition

Attribute pfthe proper@y

Value of the attribute

ID of the groperty (\?“‘

Preferred namq\ev

Number_of EPE_process_transition

Descriptign Kgproperty

Number of EPE_process_transitions that are contained in a compo

und_

process

Value type

NumericType

6.2.27 Number_of operation_modes

Table 91 defines Number_of_operation_modes as a property.
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Table 91 — Overview of Number_of_operation_modes

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Number_of_operation_modes

Description of the property

number of Possible_EPE_operation_modes that an EPE_equipment has

Value type

NumericType

6.2.28 Number_of_properties

Table 92 defines Number_of_properties as a property.

Table 92 — Overview of Number_of properties

Attribute pf the property

Value of the attribute {A v

ID of the groperty

Preferred|name

Number_of_properties

Descriptiqn of the property

number of properties that a Grouped_EPE_data has

Value typ¢

NumericType

6.2.29 Number_of EPE_processes

Table 93 defines Number_of EPE_processes as a property.

Table 93 — Overview of Number_of_EPE_processes

Attribute pf the property

Value of the attribugq\}‘

ID of the groperty

Preferred|jname

Number_of_ERE processes

Descriptiqn of the property

number of EPE_processes that are contained in a compound_procgss

Value typ¢

NumericFype

6.2.30 Operation_mode_used

Table 94 defines Operation_modé. used as a property.

TFable 94 — Overview of Operation_mode_used

Attribute pfthe proper@y

Value of the attribute

ID of the groperty (\?“‘

Preferred namq\ev

Operation_mode_used

Descriptign Kgproperty

reference to a Possible_EPE_operation_mode that is intended in thle context
of EPE_process

Value type

IdentifierType

6.2.31 Organization_defining EPE_data_value

Table 95 defines Organization_defining_EPE_data_value as a property.
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Table 95 — Overview of Organization_defining_EPE_data_value

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Organization_defining_EPE_data_value

Description of the property

reference to an organized body of people with a particular purpose, that

defined the value of an EPE_data

Value type

IdentifierType

EXAMPLE An example of IdentifierType for Organization_defining_EPE_data_value is ISO/IEC 6523-1.

6.2.32 Pprsesnpelsrsle

Table 96 defines Personnel_role as a property.

Table 96 — Overview of Personnel_role

Attribute pf the property

Value of the attribute (\'\V‘

ID of the groperty

Preferred/name

Personnel_role

Descriptiqn of the property

Description of a set of responsibilities dssigned to an EPE_qualifie

1_staff

Value typ¢

TextType

6.2.33 Ppwer_for_lighting

Table 97 defines Power_for_lighting as a property.

Table

97 — Overview.of Power_for_lighting

Attribute pf the property

Value of thehqs{?l‘bute

ID of the groperty

Preferredjname

Powerfor_lighting

Descriptiqn of the property

power required for lighting of EPE_space per unit of area

Value typ¢

N

IMeasureType

Code of qyantity

C)\.«

0112/2///62720#UAD068 (irradiance)

6.2.34 Ppwer_for_air_conditioning

Table 98 defines Powerfor_air_conditioning as a property.

Table 98 — Overview of Power_for_air_conditioning

Attribute Df,t'lfgfroperty

Value of the attribute

ID of the mp)m‘*y

Preferred name

Power_for_air_conditioning

Description of the property

power required for air conditioning of EPE_space per unit of space

Value type

MeasureType

Code of quantity

0112/2///62720#UAD243 (volumic output power)

6.2.35 Phase_of _material

Table 99 defines Phase_of_material as a property.
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99 — Overview of Phase_of_material

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Phase_of_material

Description of the property

Indication of a distinct and homogeneous form of material separated by its
surface from other forms

Value type

TextType

6.2.36 Quantity_identifier

Table 100rdefimres Quarntitytdentifierasaproperty:
Table 100 — Overview of Quantity_identifier

Attribute pf the property Value of the attribute (\;' J
ID of the groperty
Preferred/name Quantity_identifier
Descriptiqn of the property identifier of quantity of an EPE_data_value
Value typ¢ CodeType
Coding syptem IECTS 62720
6.2.37 Recommended_replacement_cycle
Table 101{defines Recommended_replacement_cycle as a property.

Table 101 — Overview of Recommended_replacement_cycle
Attribute pf the property Value of the aih@‘ﬁte
ID of the droperty
Preferred|name Recommierided_replacement_cycle
Descriptiqn of the property description of recommendations for replacing a type of consumab
Value typ¢ +TextType
6.2.38 Reference_to_following processes
Table 102|defines Referencée\to_following_processes as a property.

Table 102 — Overview of Reference_to_following_processes
Attribute pf the p@érty Value of the attribute
ID of the g rop@%?"
Preferred n%é Reference_to_following_processes

Description of the property

EPE_process_identifier that is initiated by an EPE_process_transition

NOTE In the case of terminating the series of process transitions in a Com-
pound_process, the following process is the Compound_process.

Value type

IdentifierType

6.2.39 Reference_to_leading processes

Table 103 defines Reference_to_leading_processes as a property.
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Table 103 — Overview of Reference_to_leading_processes

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Reference_to_leading_processes

Description of the property

reference to a process that initiates an EPE_process_transition

NOTE In the case of initiating the series of process transitions in a Com-
pound_process, the leading process is the Compound_process.

Value type

IdentifierType

6.2.40 Regulatory_requirement

Table 104{defines Regulatory_requirement as a property.

Table 104 — Overview of Regulatory_requirement

Attribute pf the property

Value of the attribute ,\v\)

ID of the groperty

Preferred|name

Regulatory_requirement

Descriptiqn of the property

reference to a document providing bindihglegislative rules, that i adopted
by an authority

Value typ¢

IdentifierType

6.2.41 Start_time

Table 105|defines Start_time as a property.

Table 105 — Ovenyview of Start_time

Attribute pf the property Value of thg@r?bute
ID of the droperty
Preferred|name Start_time

Descriptiqn of the property

time the EPE_process to be started

Value typ¢

@

DateTimeType

6.2.42 Structure_of EPE_data

Table 106|defines Structurée)of EPE_data as a property.

Table 106 — Overview of Structure_of EPE_data

Attribute pf th;@})erty

Value of the attribute

ID of the gr ’\ty

Preferred mame

STructure_ol_LEPE_data

Description of the property

indication about whether an EPE_data has multiple EPE data values or not

Value type

CodeType

Table 107 lists possible values for Structure_of_EPE_data with descriptions.

Table 107 — Possible values for Structure_of_EPE_data

Possible value for the property

Description

Elementary

Indicates the EPE_data has only one EPE data value

Grouped

Indicates the EPE_data multiple EPE data values
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Table 108 defines Structure_of_process as a property.

Table 108 — Overview of Structure_of_process

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Structure_of_process

Description of the property

Indication about whether an EPE_process contains other EPE_processes or

not

Value typ

VAl D u!
uuuc:l_yyt:

Table 109lists possible values for Structure_of_process with descriptions.

Table 109 — Possible values for Structure_of_process

Possible vhlue for the property

Description (\'\V‘

Elementaty

Indicates the EPE_process contains no other EPE/process

Compoungl

Indicates the EPE_process contains at least-one other EPE_process

6.2.44 Timing _EPE_data_value_generated

Table 110[defines Timing_EPE_data_value_generated as a propert¥x

Table 110 — Overview of Timing_EPE_data_value_generated

Attribute pf the property

Value of the attribut&\'\

ID of the groperty

Preferred|name

Timing_EPE (data_value_generated

Descriptign of the property reference.to the stage in the life cycle of the manufacturing systenj in which
the EPE.data is generated
Value typ¢ CodeType
Table 111{lists possible values for Timing_EPE_data_value_generated with descriptions.
NOTE These values are takepfrom ISO/IEC/IEEE TR 24748-1:2024, Figure 4.
Table 191 — Possible values for Timing_EPE_data_value_generated
Possible vplue for the p&ﬁgrty Description
Concept stage where Identifying stakeholders' needs, exploring concepts of Propos-
ing viable solutions, or Identifying stakeholders' needs, exploring foncepts
and Proposing viable solutions, are happening
Developmient stage where Refining system requirements, Create solution description,
Build system or Verify and validate system, or Refining system require-
ments, Create solution description, Build system and Verify and validate
system, are happening
Production stage where produce systems, or Inspect and test, or both, are happening
Utilization stage where system is operated to satisfy users' needs
Support stage where providing sustained system capability is happening
Retirement stage where system is Stored, archived or disposed

6.2.45 Type_of_assembly

Table 112 defines Type_of_assembly as a property.
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Table 112 — Overview of Type_of_assembly

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Type_of_assembly

Description of the property

indication of a group of similar assemblies sharing common characteristics

Value type

CodeType

Coding system

SELECTABLE

Table 113 shows applicable coding systems for Type_of_assembly.

Table 113 — Applicable coding systems for Type_of_assembly

Designatipn of coding system Name of coding system nQV

ISO 10303 series Industrial automation systems and integration — Product data represgntation
and exchange

ISO/TS 15926-4 Industrial automation systems and integration — Integration of life-cyfle data
for process plants including oil and gas production facilities — Part 4: Ipitial
reference data

ISO 13584-42 Industrial automation systems and integration~== Parts library — Part|42: De-
scription methodology: Methodology for structuring parts families

IEC 6136(-4 IEC Common Data Dictionary — Electri¢/electronic components

[EC 61987 series IEC Common Data Dictionary — Process automation

[EC 62683-1 [EC Common Data Dictionary — Lew voltage switchgear

IEC TR 63pR13 IEC Common Data Dictionary —'Measuring equipment for electrical qupntities

ECLASS https://eclass.eu/en/eclass*standard

6.2.46 Type_of_consumable

Table 114{defines Type_of_consumable as a property.

Table 114 — Overview of Type_of_consumable

Attribute pf the property p;ﬁ%\ue of the attribute

ID of the froperty C)\"

Preferred|name ,.O °  |Type_of_consumable

Descriptiqn of the property%\\,g ir_1dication of a group of similar consumables sharing common chafacteris-

RKe) tics
Value typ¢ &v CodeType
Table 115|lists pessible values for Type_of_consumable with descriptions.

Table 115 — Possible values for Type_of_consumable

Possible value for the property

Description

material further classification is provided by Type_of_material
part further classification is provided by Type_of_part
assembly further classification is provided by Type_of_assembly
tool See 3.1.14.

6.2.47 Type_of_electric_or_electronic_component

Table 116 defines Type_of_electric_or_electronic_component as a property.
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Table 116 — Overview of Type_of_electric_or_electronic_component

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Type_of_electric_or_electronic_component

Description of the property

indication of a type of electric_or_electronic_component

Value type

CodeType

Coding system

IEC 61360-4 CDD (Eectric/electronic_component)

6.2.48 Type_of_energy

Table 117

defines Type_of_energy as a property.

Table 117 — Overview of Type_of_energy

al Recommendations for Energy Statistics (IRES)[20]

Attribute pf the property Value of the attribute kQ'u

ID of the groperty

Preferred|name Type_of_energy

Descriptiqn of the property indication of a form of energy

Value typ¢ CodeType

Coding syptem Standard International Energy Product Classification (SIEC) of Internation-

6.2.49 Type_of_environmental_condition

Table 118

defines Type_of_environmental_condition as a pfoperty.

Table 118 — Overview of Typé’of environmental_condition

Attribute pf the property Value of 'ghé‘a‘.&ribute

ID of the groperty

Preferred/name Typewof_environmental_condition

Descriptiqn of the property indication of a type of surrounding condition

Value typ¢ (-‘(.. CodeType

Coding syptem (\V The IEC 60721 series (Classification of environmental conditions)

6.2.50 Type_of_equipment
Table 119

defines Typgerof_equipment as a property.

Table 119 — Overview of Type_of_equipment

Attribute D@e‘ property

Value of the attribute

ID of the property

Preferred name

Type_of_equipment

Description of the property

indication of a group of similar equipment sharing common characteristics

Value type

CodeType

Coding system

SELECTABLE

Table 120 shows applicable coding systems for Type_of_equipment.
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Table 120 — Applicable coding systems for Type_of equipment

Designation of coding system Name of coding system

ISO 10303 series Industrial automation systems and integration — Product data representation
and exchange

ISO/TS 15926-4 Industrial automation systems and integration — Integration of life-cycle data
for process plants including oil and gas production facilities — Part 4: Initial
reference data

ISO 14224 Petroleum, petrochemical and natural gas industries — Collection and exchange
of reliability and maintenance data for equipment

ISO 13584-42 Industrial automation systems and integration — Parts library — Part 42: De-
scription methodology: Methodology for structuring parts families

[EC 61987 series [EC Common Data Dictionary — Process automation

[EC 62683-1 IEC Common Data Dictionary — Low voltage switchgear

IECTR 63p13 IEC Common Data Dictionary — Measuring equipment for eleetrical qupntities

ECLASS https://eclass.eu/en/eclass-standard

6.2.51 Type_of flow_control

Table 121|defines Type_of_flow_control as a property.

Table 121 — Overview of Type_of_flow/control

Attribute pf the property Value of the attribute \\Y -

ID of the groperty

Preferred|name Type_of_flow_control

Descriptiqn of the property indication of a type.of flow control that is performed by a Flow_control_pro-
cess

Value typ¢ CodeType

Table 122{lists possible values for Type_of_flow=control with descriptions.

Table 122 — Possible values for Type_of_flow_control

Possible vplue for the property ,Cbb‘escription

branching The Flow_control_process has exactly one EPE_input and multiple|EPE_out-
puts.

merging The Flow_control_process has exactly one EPE_outpit and multipl¢ EPE_in-
puts.

buffering Buffering is the capability of locally storing material or immaterial assets,
delaying further processing.

6.2.52 Type of grouped_EPE_data

Table 123 defines Type_of_grouped_EPE_data as a property.

Table 123 — Overview of Type_of_grouped_EPE_data

Attribute of the property Value of the attribute

ID of the property

Preferred name Type_of_grouped_EPE_data

Description of the property indication of a type of grouped_EPE_data
Value type CodeType

Table 124 lists possible values for Type_of _grouped_EPE_data with descriptions.
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Table 124 — Possible values for Type_of grouped_EPE_data

Possible value for the property

Description

process The grouped_EPE_data is an EPE_process.
input The grouped_EPE_data is an EPE_input.
output The grouped_EPE_data is an EPE_output.
mechanism The grouped_EPE_data is an EPE_mechanism.
control The grouped_EPE_data is an EPE_control.

process_transition

The grouped_EPE_data is an EPE_process_transition.

6.2.53 T 7pﬂ_ﬂf_i“p"f

Table 125(defines Type_of_input as a property.

Table 125 — Overview of Type_of_input

Attribute pf the property

Value of the attribute (\'\V‘

ID of the droperty

Preferredjname

Type_of_input

Descriptiqn of the property

indication of a group of similar EPE_inputs sharing common charafteristics

Value typ¢

CodeType

Table 126{lists possible values for Type_of_input with descriptions.

Table 126 — Possible values for Type_of_input

Possible vplue for the property Description A\\

energy Further classification is provided by Type_of_energy.
material Further clagssification is provided by Type_of_material.
part Further classification is provided by Type_of_part.
assembly Further classification is provided by Type_of_assembly.
consumalle Eurther classification is provided by Type_of_consumable.

6.2.54 Type_of Harmful_substance

Table 127|defines Type_of-Harmful_substance as a property.

Table 127 — Overview of Type_of_Harmful_substance

Attribute pf the@‘érty

Value of the attribute

ID of the g r?‘é}r%y

Preferred‘ranre

Lanl £ LL o | 1 '
lleC_Ul_llal IIITUI_oSupusStdlitT

Description of the property

indication of a group of similar Harmful_substance sharing common charac-
teristics

Value type

CodeType

Coding system

SELECTABLE

Table 128 shows applicable coding systems for Type_of_Harmful_substance.
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Table 128 — Applicable coding systems for Type_of Harmful_substance

Designation of coding system

Name of coding system

ISO 11014

Safety data sheet for chemical products — Content and order of sections

CLP

Classification, Labelling and Packaging of substances and mixtures PART 3:
HARMONISED CLASSIFICATION AND LABELLING TABLESI31]

ST/SG/AC.10/30/Rev.9 - GHS Rev.9 | Globally Harmonized System of Classification and Labelling of Chemicals!32

6.2.55 Type_of GHG

Table 129 defines Type_of_GHG as a property.

Table 129 — Overview of Type_of GHG

Attribute pf the property Value of the attribute , .(I/V
ID of the groperty
Preferred/name Type_of_GHG

Descriptiqn of the property

indication of a group of similar GHG sharing common characteristics

Value typ¢

CodeType

Coding syptem

Greenhouse Gas Protocol: We set the standards to measure and mpnage
emissions. Available from https://ghgpnotocol.org (2023-12-31).

6.2.56 Type_of material

Table 130[defines Type_of_material as a property.

Table 130 — Overview of Type_of_material

Attribute pf the property

Value of the att&)‘t’fte

ID of the groperty

Preferredjname

Type_of (mraterial

Descriptiqn of the property

indication of a group of similar materials sharing common charactleristics

Value typ¢

|CodéType

Coding syptem

_CJSELECTABLE

Table 131|shows applicable coding systems for Type_of_material.

Table“131 — Applicable coding systems for Type_of_material

Designati¢n of codi tem Name of coding system

CAS REGISTRY Chemical Abstracts Service REGISTRY number[49]

ISO/TS 4949 Steel names based on letter symbols

ISO 513 Classification and application of hard cutting materials for metal remoyal with

defined cutting edges — Designation of the main groups and groups of applica-
tion

6.2.57 Type_of_mechanism

Table 132 defines Type_of_mechanism as a property.
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Table 132 — Overview of Type_of_mechanism

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Type_of_mechanism

Description of the property

indication of a group of similar EPE_mechanisms sharing common
teristics

charac-

Value type

CodeType

Table 133 lists possible values for Type_of_mechanism with descriptions.
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Possible vplue for the property

Description A({V

equipmenit The further classification is provided by Type_of_equipment
space The further classification is provided by Type_of_space
person The further classification is provided by Type_of_person

6.2.58 Type_of _output

Table 134{defines Type_of_output as a property.

Table 134 — Overview of Type_of\output

Attribute pf the property

Value of the attribute c\\}\

ID of the groperty

Preferred|name

Type_of_output

Descriptiqn of the property

indication of a greup of similar EPE_outputs sharing common charj
tics

acteris-

Value typ¢

CodeType

Table 135[lists possible values for Type_of-output with descriptions.

Table 135— Possible values for Type_of_output

Possible vhlue for the property

X

Description

product The further classification is provided by Type_of_product.
energy The further classification is provided by Type_of_energy.
GHG The further classification is provided by Type_of_GHG.

Harmful_gubstance

The further classification is provided by Type_of_Harmful_substa

1Cce.

6.2.59 Type.of-part

Table 136ldefinesType—otpart

ropneriys
o Tty

h'aY
| Sl o J

Table 136 — Overview of Type_of_part

Attribute of the property

Value of the attribute

ID of the property

Preferred name

Type_of_part

Description of the property

indication of a group of similar parts sharing common characteristics

Value type

CodeType

Table 137 lists possible values for Type_of_part with descriptions.
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Table 137 — Possible values for Type_of_part

Possible value for the property

Description

Mechanical_ part

Characteristics of a Mechanical_ part are represented by some pro
(e.g. Dimension, Type_of_material, and Mass_of_part).

perties

Electric_or_electronic_component

The further classification is provided by IEC 61360-4.

6.2.60 Type_of _person

Table 138 defines Type_of_person as a property.

Table 138 — Overview of Typp_nf_pprcnn

Attribute pf the property

Value of the attribute (\Q/m

ID of the groperty

Preferredjname

Type_of_person

Descriptiqn of the property indication of a group of similar persons sharing commion charactefistics
Value typ¢ TextType
6.2.61 Type_of process
Table 139 defines Type_of_process as a property.
Table 139 — Overview of Type:of. process
Attribute pf the property Value of the attribute o:\v
ID of the groperty
Preferred|name Type_of_process
Descriptiqn of the property indication of a group of similar Elementary_processes sharing conjmon
characteristics
Value typ¢ CodeType
Table 140|lists possible values for Type_of“process with descriptions.
Table-140 — Possible values for Type_of_process
Possible vhlue for the property,.O : Description
Energy_cqnsuming_process Indicating that the process is an Energy_consuming_pr¢cess
GHG_emitting_process Indicating that the process is a GHG_emitting_process
Harmful_$ubstances_emitting_process Indicating that the process is a Harmful_substances_enitting_

process

Flow_con{rol_precess

Indicating that the process is a Flow_control_process

6.2.62 T pc_uf_yludu\,t

Table 141 defines Type_of_product as a property.
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Table 141 — Overview of Type_of_product

Attribute of the property Value of the attribute

ID of the property

Preferred name Type_of_product

Description of the property indication of a group of similar products sharing common characteristics
Value type CodeType

Coding system SELECTABLE

Table 142 shows applicable coding systems for Type_of_product.

Table 142 — Applicable coding systems for Type_of_product

Designatipn of coding system Name of coding system nQV
CPC UN's The Central Product Classification[33]

ETIM The international classification standard for technical preducts(34]
SITC Standard International Trade Classification[32]

ECLASS ECLASS Standard![36]

GPC Global Product Classification[37]

HS The Harmonized Commodity Description and.Coding Systeml[38]

6.2.63 Type_of_space
Table 143|defines Type_of_space as a property.

Table 143 — Overview'of Type_of_space

Attribute pf the property Value of the attr’\'}@?e

ID of the groperty

Preferred/name Type_of_space

Descriptign of the property indication of a group of similar EPE_spaces sharing common chardcteristics
Value typ¢ TextType

6.2.64 Type_of _transition

Table 144{defines Type_of_transition as a property.

Table 144 — Overview of Type_of_transition

Attribute pf the prg@Yt}' Value of the attribute
ID of the grope
N "
Preferred n&@s Type_of_transition
Descriptiu rofthe propet ‘C_y trrdteattonofa t_y 1% of EPE_}JI ocess—transition
Value type CodeType

Table 145 lists possible values for Type_of_transition with descriptions.
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Table 145 — Possible values for Type_of_transition

Possible value for the property

Description

One_to_one The EPE_transition is an one-to-one transition, which has only one leading
EPE_process and only one following EPE_process.

fork The EPE_transition is a fork transition, which has only one leading EPE_pro-
cess and multiple EPE_processes.

join The EPE_transition is a fjoin_transition, which has multiple leading EPE _

processes and only one EPE_process.

6.2.65 Type_of_unit_activity

Table 146|defines Type_of_unit_activity as a property.

Table 146 — Overview of Type_of_unit_activity

Attribute pf the property

Value of the attribute NQ'

ID of the droperty

Preferred|jname

Type_of_unit_activity

Descriptiqn of the property

Indication about how a rate of Possible_ERE~operation_mode is spgcified

Value typ¢

CodeType

Table 147|lists possible values for Type_of_unit_activity with descriptions.

Table 147 — Possible values for Type:of_unit_activity

Possible vplue for the property

Description ’x\@

Based_on]|time

Specified time periaed of operation is used as the unit for calculatirjg each
rate of EPE operation mode.

Based_on]output

Specified quantity of EPE output is used as the unit for calculating|each rate
of EPE operation mode.

Based_on]input

Specified-quantity of a given EPE_input is used as the unit for calcyilating
eachirate of EPE operation mode.

6.2.66 Type_of upstream_data

Table 148|defines Type_of _upstream_data as a property.

Table 148 — Overview of Type_of_upstream_data

Attribute pf the prope‘%-~

Value of the attribute

ID of the g ropert&)‘

Preferred na;gev)

Type_of_upstream_data

Descriptig rﬁj}he property

indication of a type of Upstream_data

Value type

CodeType

Table 149 lists possible values for Type_of_upstream_data with descriptions.

Table 149 — Possible values for Type_of_upstream_data

Possible value for the property

Description

energy_consumed

The Upstream_data is an Upstream_energy_consumed.

material_consumed

The Upstream_data is an Upstream_material_consumed.

GHG_emitted

The Upstream_data is an Upstream_GHG_emitted

Harmful_substance_emitted

The Upstream_data is an Upstream_Harmful_substance_emitted.
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6.2.67 Upstream_endpoint

Table 150 defines Upstream_endpoint as a property.

Table 150 — Overview of Upstream_endpoint

Attribute of the property Value of the attribute

ID of the property

Preferred name Upstream_endpoint

Description of the property reference to an EPE_input or an EPE_output that is connected the endpoint
at the upstream side of an EPE_IO_connection

Value typ tdentifrerfype

6.2.68 Way_for_generating

Table 151|defines Way_for_generating as a property.

Table 151 — Overview of Way_for_generating

Attribute pf the property Value of the attribute G\U

ID of the groperty

Preferred|name Way_for_generating

Descriptiqn of the property indication about how an EPE_data_value was generated
Value typ¢ CodeType

Table 152flists possible values for Way_for_generating with descriptions.

Table 152 — Possible valuesfor Way_for_generating

Possible vplue for the property Description 0\‘

Defined The EPE *data_value was defined.
Measured The EPE-data_value was measured.
Calculated The EPE_data_value was Calculated.

6.2.69 Way_of measurement

Table 153|defines Way_of_measurement as a property.

Table 153 — Overview of Way_of_measurement

Attribute pf the pr@c} Value of the attribute

ID of the grope "

Preferred n&@e‘ Way_of_measurement

Descriptic..'u. the-property deseriptionrabotnthow-anEPE—data—value-wasmeasured
Value type TextType
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terms and meanings related with the environment in EPE data can be related with LCA terms and meanings
by simple mappings. Some modifications and extensions can be necessary for adapting to the specific need
for manufacturing.

Some of the related LCA standards are:

— IS0 14001: Environmental management systems — Requirements with guidance for use

— IS0 14031: Environmental management — Environmental performance evaluation — Guidelines

— IS0 14040: Environmental management — Life cycle assessment — Principles and framework
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— IS0 14044: Environmental management — Life cycle assessment — Requirements and guidelines

A.4 Standards related to manufacturing systems

Environmental performance of manufacturing systems is evaluated under a certain context of manufacturing
process executions. Such context can be expressed in manufacturing process information which is widely
standardized for manufacturing system design, implementation and execution.

Representative standards for manufacturing processes are:

— [EC 62264-1: Enterprise-control system integration — Models and terminology

— [EC 6pZ64=2TEmterprise-controt Systent Integration — Objfectsand attributes forenterprise-comtyol system
integration

— IS0 1p531: Industrial automation systems and integration — Industrial manufacturing,management data

— IEC 6R264-4: Enterprise-control system integration - Object model attributes for mauufacturing ¢perations
mandgement integration

— ISO 18828: Industrial automation systems and integration — Standardized procedures for groduction
systems engineering

Most of the manufacturing process information is described in thé)standards above, espefially the
IEC 62264 series. Some extensions can be necessary for accommogdating specific requirements for EPE of
manufactpring systems.
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Use case for EPE data
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Key

A raw njetal block 101 &0\\
B raw njetal block 102 %

C  procepsed metal block 101 \\Q

D  procepsed metal block 102 . $

a  Frontl|face machining of raw metal block 101. A\

o

o

¢ Side face machining of raw metal block.102.

Back face machining of raw metal block 101. \O
Front|face machining of raw metal block 10%()
d Back face machining of raw metal block 16:2

O

Figbgﬂ.l — Illustration of the machining process

o

In the sygtem, the machining process is implemented by two machines. The 3-axis machining center A is
used for processing r. etal block 101. The 5-axis machining center B is used for processing faw metal
block 102 Table B.i ws the starting and ending time of the subprocesses. The power of the mpchines is

measured by th

of each npachi
operatio , spindle positions, and loads).

er meters attached to the power lines connected to each machine. The input power
1s measured periodically during the operations, together with related conditions (e.g.

Table B.1 — Implementation of the machining process

3-axis machining center A 5-axis machining center B
Time Subprocess Time Subprocess

13:48 - 14:04 a) Front face machining of raw metal | 13:51 - 14:05 c) Front face machining of raw metal
block 101 block 102

14:08 - 14:15 b) Back face machining of raw metal | 14:08 - 14:14 d) Back face machining of raw metal
block 101 block 102

14:16 - 14:22 e) Side face machining of raw metal
block 102
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B.2.3 Representing the machining process by EPE data

Figure B.2 shows the machining process under consideration using EPE data. The machining process is
represented by a Compound_process. The Compound_process contains multiple subprocesses, each of
which is represented by an Energy_consuming_process, which is a subclass of Elementary_process (see
Figure B.6). Raw material blocks 101 and 102, as well as Electricity 103 are EPE_input of the Compound_
process. Processed metal blocks 101 and 102 are EPE_output of the Compound_process. Each solid arrow
represents an EPE_process_transition for indicating the execution order of the subprocesses. Each dashed
arrow represents an EPE_IO_connection. Each EPE_input of the Compound_process for raw metal blocks is
connected to an EPE_input of a constituent Elementary_process by an EPE_IO_connection. The EPE_input of
the Compound_process for electricity is connected to an EPE_input of a Flow_control_process by an EPE_IO_
connection for the distribution of the electricity to the constituent Energy_consuming_process classes. An
EPE_outpptof the Flow_controt_proce TeT connected 10 an LPE_INput of each cor Oent Eigmentary_
process by an EPE_IO_connection. Each EPE_output of the Compound_process is connected to an EPE_output
of a consflituent Elementary_process by an EPE_IO_connection. Some EPE_output classes of,the c¢nstituent
Elementafy_process are connected to EPE_input classes of another constituent Elementary_procegs.

Compound_process:

START Machining of a pair of metal blocks 101 and 102
EPE_inpyt: NG
Raw T _F — — — _X] Elementary_process: l
metal bldck 101 a) Front face machining

|
of raw metal block 101 |
|
|

|
|
| Y
EPE inpic | \ , L — | Elementary_process: EPE_oytput:
Jmpgtc4 e | ——————— ->{ b)-Back face machining [————— ->{ Procesped
___________ ) . g
Raw r > Elementary_proce5§ : _I ofiraw metal block 101 metal Block 101
metal bldck 102 | | 7] ¢) Front face machining [
| | | of raw metal block 102 |||
[ [ H
| | I X
| 1 Elementarysprocess:
| | 3 d) Backddce machining [
I | 1" Lofraw metal block 102 | |
T |
|| I: | v
EPE_inpyt Flow_control_process _ll I | | Elementary_process: EPE_oufput:
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Figure B.2< Description of the machining process under consideration

B.2.4 Apalysis-ofthe environmental influence of an elementary process

Figure B.B shows the measured power of the 3-axis machining center A during front face machining of raw
metal blogK-101, which is a subprocess of the machining process. The execution of the subprocess starts at
13:48 as shown in Table B.1. At the start of the execution, the quantity of the measured power immediately
reaches 1,5 kW due to acceleration of the rotational speed of the main spindle of the machining center.
During the execution, the quantity of the measured power is around 0,5 kW. Some peaks of the quantity
of the power indicate moments of large acceleration and deceleration of the rotational speed. A negative
quantity of the measured power indicates the recovery of electricity stored in the machining center.
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a2 Front|face machining of raw metal block 101 13:48-14:04.

Figure B.3 — Measured power during the execution‘of an elementary process

Figure B.4 shows the structure of a data element representinga power consumed by a machine measured
by a given power meter at a certain time. The data element is a Measured_EPE_data using EPE data.
Measured_EPE_data is a subclass of Elementary_EPE_data,and it is defined by EPE_data_value and EPE data
descriptiqn. Its EPE_data_value is the one-dimensional,quantity 0,761 kW. The EPE data descriptipn is a set
of property and property value pairs. For example, the value of a property Way_for_generating is Measured,
the value jof a property Quantify_identifier is UADOO03 (active power). Some of the other propertieg and their
values ar¢ shown in Figure B.4.

Measured_EPE_data: EPE-data description
Electric power 10345626

|
Y A : Way_for_generating = Measured |
, ) (SSSooooooooooIooooIooooo
) I Quantity_identifier = UAD003 (active power) |
15 Ny )] T T T T T
/‘)v : EPE_data_resolution = 1 second :

R\ L__l:::::::::::::::::::—————————————“I

- ® I Way_of_measurement = by using a power meter ... |
05 \/\,/J I__________________::::__:::__::::__:::__:::____'

: Measuring_equipment_used = Power meter 501 :

000 17010 1401.20 12 S

22/12/22

Figure B.4 — Structure of a Measured_EPE_data

The environmental influence of the machining process addressed here, in this use case, is the quantity
of the energy consumed by the machining process. The quantity of the energy consumed is calculated by
summation of the quantity of the energy consumed by each subprocess, which is calculated with the quantity
of the power measured during the machining process in two steps. First, the quantity of the measured value
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is integrated over the duration of the machining process. Second, the unit is converted from [W] to [kWh].
As a result of the calculation, the quantity of the energy consumed by the subprocess is 0,434 kWh. These
steps are referred to as conversion subprocess in ISO 20140-3:2019, Clause 8. Other subprocesses presented
in ISO 20140-3 are introduced in this use case in B.2.5.

Figure B.5 shows the structure of a data element of the energy consumed by a process. The data element is a
Calculated_EPE_data, which uses some EPE data, including the Measured_EPE_data representing the power
consumed which was explained before, according to the given formula. Similar to Measured_EPE_data,
Calculated_EPE_data is a subclass of Elementary_EPE_data, and it is defined by EPE_data_value and EPE
data description. Its EPE_data_value is the scalar value 0,195. The EPE data description is a set of property
and property value pairs. For example, the value of a property Way_for_generating is Calculated, the value of
a property Quantlfy identifier is UAD046 (energy content). Some of the other properties and their values are

shown in 15 ureB:5:

Calculated_EPE_data: EPE data description
Energy consumed 20345263 | _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ oo ______

- T ____3

_———— e T T T T T T T T T T T

|
Formula_for_calculation

| |
| |
1 =p(t) +p(t, + AL) + p(¢, + 2At) HL + p(t, + nAt) :
: ,wheren=(t,-t)/At |

Figure B.5 — Structure of a Calculated_EPE_data

Figure B.6 shows relationships between somekey EPE data for the use case, together with the mapping to an
implemerftation. The upper part of Figure-B.6 shows the composition relationship among Elementary_EPE_
data, EPE[input, EPE_process, and EPExmechanism with reference to the concept hierarchy of EPE|data. The
lower parjt of Figure B.6 shows the dmplementation. Front face machining of raw metal block 101 {s Energy_
consumirlg_process in which Type_of_energy is Electricity, that is a subclass of Energy_consuming_process,
and it is 4 subclass of Elementayy_process. The Calculated_EPE_data (Energy demand 203563) represents
the quantity of the Input_energy (Electricity 103-1), which is consumed by the Electricity_consuming_
process (Front face machining of raw metal block 101). Furthermore, the Measured_EPE_data is a measured
quantity pf the powerofthe EPE_equipment, which is the EPE_mechanism of the Electricity_consuming_
process. The Measured: EPE_data is used to obtain the Calculated_EPE_data.
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