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Foreword

The text of document 65E/285/FDIS, future edition 2 of IEC 62264-1, prepared by SC 65E "Devices and
integration in enterprise systems", of IEC/TC 65 "Industrial-process measurement, control and
automation”, in co-operation with ISO/TC 184/SC5 "Interoperability, integration and architectures for
enterprise systems and automation applications" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN 62264-1:2013.

The following dates are fixed:

e latest date by which the document has (dop) 2014-03-26
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-06-26
standards conflicting with the
document have to be withdrawn

This document supersedes EN 62264-1:2008.
EN 62264-1:2013 includes the following significant technical changes with respect to EN 62264-1:2008:

a) the functional hierarchy in 5.2 was extended using the definitions from EN 62264-3;
b) the equipment hierarchy in 5.3 was extended using the definitions from EN 62264-3;
c¢) a physical asset equipment model was added in 5.3;

d) the generic model of manufacturing operations management categories in Clause 7 was added using
information from EN 62264-3;

e) the formal UML models that were in Clause 7 were moved to EN 62264-2 and the remaining data
definitions are now in Clause 8;

f) the capacity and capability model in Clause 8 was extended,;
g) a new Annex A was moved from EN 62264-3;
h) a new Annex B was moved from EN 62264-3;

i) subclause 5.5 on the decision hierarchy was removed and a reference added to ISO 15704 which is
now available;

j) old Annex C was removed and moved to a Technical Report;
k) old Annex D was removed and, moved to a Technical Report;
) old Annex E was removed and moved to a Technical Report;

m) old Annex F was removed.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 62264-1:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:
IEC 61512 series NOTE Harmonised in EN 61512 series.
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Annex ZA
(normative)

BS EN 62264-1:2013

Normative references to international publications
with their corresponding European publications

EN 62264-1:2013

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year
IEC 61512-1

IEC 62264-2 -

IEC 62264-3 -

IEC 62264-5 -

ISO/IEC 19501 -

ISO 15704 -

Full document details: BS EN 62264-1:2013

Title

Batch control -
Part 1: Models and terminology

Enterprise-control system integration -
Part 2: Object model attributes

Enterprise-control system integration -
Part 3 Activity models of manufacturing
operations management

Enterprise system integration -
Part 5: Business to manufacturing
transactions

Information technology - Open Distributed
Processing - Unified Modeling Language
(UML)

EN/HD
EN 61512-1

EN 62264-2

EN 62264-3

EN 62264-5

Industrial automation systems - Requirements -

for enterprise-reference architectures and
methodologies

Year
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INTRODUCTION

This part of IEC 62264 is limited to describing the relevant functions in the enterprise and the
manufacturing and control domains and which information is normally exchanged between
these domains. Subsequent parts will address how this information can be exchanged in a
robust, secure, and cost-effective manner preserving the integrity of the complete system. For
purposes of IEC 62264-1, the manufacturing and control domain includes manufacturing
operations management systems, manufacturing control systems, and other associated
systems and equipment associated with manufacturing. The terms “enterprise,” “controls,”
“process control,” and “manufacturing” are used in their most general sense and are held to
be applicable to a broad sector of industries.

This part of IEC 62264 provides standard models and terminology for describing the interfaces
between the business systems of an enterprise and its manufacturing operations and control
systems. The models and terminology presented in IEC 62264-1

a) emphasize good integration practices of control systems with enterprise systems during
the entire life cycle of the systems;

b) can be used to improve existing integration capabilities of manufacturing operations and
control systems with enterprise systems; and

c) can be applied regardless of the degree of automation.

Specifically, IEC 62264 provides a standard terminology and a consistent set of concepts and
models for integrating control systems with enterprise systems that will improve
communications between all parties involved. Some of the benefits produced will

a) reduce users' times to reach full production levels for new products;

b) enable vendors to supply appropriate tools for implementing integration of control systems
to enterprise systems;

c) enable users to better identify their needs;

d) reduce the costs of automating manufacturing processes;
e) optimize supply chains; and

f) reduce life-cycle engineering efforts.

This part of IEC 62264 standard is intended for those who are:

a) involved in designing, building, or operating manufacturing facilities;

b) responsible for specifying interfaces between manufacturing and process control systems
and other systems of the business enterprise; or

c) involved in designing, creating, marketing, and integrating automation products used to
interface manufacturing operations and business systems;

d) involved in specifying, designing or managing product creation, movement and storage
within manufacturing enterprises.

It is not the intent of IEC 62264 to

— suggest that there is only one way of implementing integration of control systems to
enterprise systems;

— force users to abandon their current methods of handling integration; or

— restrict development in the area of integration of control systems to enterprise systems.

This part of IEC 62264 standard discusses the interface content between manufacturing-

control functions and other enterprise functions, based upon the Purdue Reference Model for

CIM (hierarchical form) as published by ISA. IEC 62264 presents a partial model or reference
model as defined in ISO 15704.
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IEC 62264-1 is limited to describing the relevant functions in the enterprise domain and the
manufacturing and control domain and the information that is normally exchanged between
these domains.

Clause 4 describes the context of the models in Clause 5 and Clause 6. It gives the criteria
used to determine the scope of the manufacturing operations and control system domain.
Clause 4 does not contain the formal definitions of the models and terminology but describes
the context required to understand the other clauses.

Clause 5 describes the hierarchy models of the activities involved in manufacturing
enterprises. It presents in general terms the activities that are associated with manufacturing
operations and control and the activities that occur at the business logistics level. It also gives
an equipment hierarchy model of equipment associated with manufacturing operations and
control. Clause 5 contains format definitions of the models and terminology.

Clause 6 describes a general model of the functions within an enterprise which are concerned
with the integration of business and control. It defines, in detail, an abstract model of control
functions and, in less detail, the business functions that interface to control. The purpose is to
establish a common understanding for functions and data flows involved in information
exchange.

Clause 7 defines in detail the information that makes up the information streams defined in
Clause 6. The purpose is to establish a common terminology for the elements of information
exchanged. Clause 7 contains formal definitions of the models and terminology. The attributes
and properties are not formally defined in this clause of IEC 62264-1.

Clause 8 provides a description of the categories of information structures that are exchanged
between applications at Level 4 and those at Level 3. The clause also provides the
information categories that are exchanged between the applications within Level 3.

Clause 9 provides statements regarding the conformance of implementations, the compliance
of specifications and the completeness of these specifications and implementations relative to
IEC 62264-1.

Annex A defines the relationship of IEC 62264 with other related standardization work in the
manufacturing area.

Annex B provides listings of associated standards generally related to enterprise integration.

Annex C describes business drivers and key performance indicators that are the reasons for the
information exchange between business and control functions.

Subsequent parts will address how this information can be exchanged in a robust, secure,
and cost-effective manner preserving the integrity of the complete system.
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ENTERPRISE-CONTROL SYSTEM INTEGRATION -

Part 1: Models and terminology

1 Scope

This part of the IEC 62264 series describes the manufacturing operations management
domain (Level 3) and its activities, and the interface content and associated transactions
within Level 3 and between Level 3 and Level 4. This description enables integration between
the manufacturing operations and control domain (Levels 3, 2, 1) and the enterprise domain
(Level 4). The interface content between Level 3 and Level 2 is only briefly discussed.

The goals are to increase uniformity and consistency of interface terminology and reduce the
risk, cost, and errors associated with implementing these interfaces. IEC 62264-1 can be used
to reduce the effort associated with implementing new product offerings. The goal is to have
enterprise systems and control systems that inter-operate and easily integrate.

The scope of this part of IEC 62264 is limited to:
a) a presentation of the enterprise domain and the manufacturing operations and control
domain;

b) the definition of three hierarchical models; a functional hierarchy model, a role-based
equipment hierarchy model, and a physical asset equipment hierarchy model;

c) a listing of the functions associated with the interface between manufacturing operations
and control functions and enterprise functions; and

d) a description of the information that is shared between manufacturing operations and
control functions and enterprise functions.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 61512-1, Batch control — Part 1: Models and terminology
IEC 62264-2, Enterprise-control system integration — Part 2: Object model attributes

IEC 62264-3, Enterprise-control system integration — Part 3: Activity models of manufacturing
operations management

IEC 62264-5, Enterprise-control system integration — Part 5: Business to manufacturing
transactions

ISO/IEC 19501, Information technology — Open Distributed Processing — Unified Modeling
Language (UML) — Version 1.4.2

ISO 15704, Industrial automation systems — Requirements for enterprise-reference
architectures and methodologies
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1

activity

function

group of tasks that are classified as having a common objective

3.1.2
area
physical, geographical or logical grouping of resources determined by the site

EXAMPLE It can contain process cells, production units, production lines, and storage zones.

3.1.3

available capacity

portion of the production capacity that can be attained but is not committed to current or
future production

3.1.4

bill of material

listing of all the subassemblies, parts, and/or materials that are used in the production of
a product including the quantity of each material required to make a product

Note 1 to entry: The term product can refer to a finished product or an intermediate product.

3.1.5
bill of resources
list of resources needed to produce a product

Note 1 to entry: It is also a listing of the key resources required to manufacture a product, organized as segments
of production and is often used to predict the impact of activity changes in the master production schedule on the
supply of resources.

Note 2 to entry: The bill of resources does not normally include the consumables.

3.1.6
capability
ability to perform actions

3.1.7
capacity
measure of the ability to take action as an aspect of a capability

EXAMPLE Measures of the production rates, flow rates, mass or volume.

3.1.8
committed capacity
portion of the production capacity that is currently in use or is scheduled for use

3.1.9

consumables

resources that are not individually accounted for in specific production requests, not normally
included in bills of material, or not lot tracked
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3.1.10

enterprise

one or more organizations sharing a definite mission, goals and objectives which provides an
output such as a product or service

3.1.11
entreprise domain
domain that includes all the activities in Level 4 and information that flows to and from level 3

3.1.12
finished goods
final materials on which all processing and production is completed

3.1.13
finished goods waiver
approval for deviation from normal product specifications

3.1.14
in-process waiver request
request for waivers from normal production procedures

Note 1 to entry: Can be due to deviations in materials, equipment, or quality metrics, where normal product
specifications can be maintained.

3.1.15

inventory operations management

activities within Level 3 of a manufacturing facility which coordinate, direct, manage and track
inventory and material movement within manufacturing operations

3.1.16

level 4

functions involved in the business-related activities needed to manage a manufacturing
organization

3.1.17
level 3
functions involved in managing the work flows to produce the desired end-products

level 2
functions involved in monitoring and controlling of the physical process

3.1.18
level 1
functions involved in sensing and manipulating the physical process

3.1.19
level 0
actual physical process

3.1.20

manufacturing facility

site, or area within a site, that includes the resources within the site or area and includes the
activities associated with the use of the resources
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3.1.21
manufacturing operations and control domain
MO&C domain

domain that includes all the activities and information that flows in Level 3, 2, and 1 and
information flows to and from Level 4

Note 1 to entry: Traditional use of the terminology “control domain” included the activities defined here as the
terminology “manufacturing operations and control domain”.

3.1.22

manufacturing operations management

MOM

activities within Level 3 of a manufacturing facility that coordinate the personnel, equipment
and material in manufacturing

3.1.23

manufacturing operations management domain

MOM domain

domain that includes all the activities in Level 3 and information that flows to and from levels
1,2and 4

Note 1 to entry: The manufacturing operations management domain is a subset of the manufacturing operations
and control domain.

3.1.24

maintenance operations management

activities within Level 3 of a manufacturing facility which coordinate, direct and track the
functions that maintain the equipment, tools and related assets to ensure their availability for
manufacturing and ensure scheduling for reactive, periodic, preventive, or proactive
maintenance

3.1.25

operations segment

identification of personnel, equipment, physical assets, and material resources required to
complete an operational step for a specific operations definition

3.1.26

process segment

business process segment

identification of personnel, equipment, physical assets, and material resources with specific
capabilities needed for a segment of production, independent of any particular product at the
level of detail required to support business processes that may also be independent of any
particular product

Note 1 to entry: The business process segment synonym is included to reflect the business process oriented
aspects of the process segment.

3.1.27
product
desired output or by-product of the processes of an enterprise

Note 1 to entry: A product can be an intermediate product, end product, or finished goods from a business
perspective.

3.1.28

product definition

identification of personnel, equipment, physical assets, and material resources, production
rules and scheduling required to create a product which includes a reference to a bill of
materials, a product production rule, and a bill of resources
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3.1.29

product segment

identification of personnel, equipment, physical asset, and material resources required of a
process segment to complete a production step for a specific product

3.1.30
production capability
capability of resources to perform production and the capacity of those resources

EXAMPLE 1: Includes the collection of personnel, equipment, material, and process segment capabilities.

EXAMPLE 2: Includes the sum total of the current committed, available, and unattainable capacity of the
production facility.

EXAMPLE 3: Includes the highest sustainable output rate that could be achieved for a given product mix, raw
materials, worker effort, plant, and equipment.

3.1.31
production control
collection of functions that manage all production within a site or area

3.1.32

production line

collection of equipment dedicated to the manufacture of a specific number of products or
product families

Note 1 to entry: A production line is a type of work center.

3.1.33

production operations management

activities within Level 3 of a manufacturing facility which coordinate, direct, manage and track
the functions that use raw materials, energy, equipment, personnel and information to
produce products, with the required costs, qualities, quantities, safety and timeliness

3.1.34
production rules
information used to instruct a manufacturing operation how to produce a product

3.1.35

production unit

collection of equipment that converts, separates, or reacts one or more feedstocks to produce
intermediate or final products

Note 1 to entry: A production unit is a type of work center.

3.1.36
physical asset
physical object uniquely identified and tracked for maintenance and/or financial purposes

Note 1 to entry: IEC 62264 addresses physical assets used in equipment roles. There are many other physical
assets in an enterprise.

3.1.37

quality operations management

activities within Level 3 of a manufacturing facility which coordinate, direct and track the
functions that measure and report on quality
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3.1.38

resource

enterprise entity that provides some or all of the capabilities required by the execution of
an enterprise activity and/or business process

EXAMPLE: Personnel, equipment, material.
[SOURCE: ISO 15704:2000, 3.18]

3.1.39

site

identified physical, geographical, and/or logical component grouping of a manufacturing
enterprise

3.1.40

storage unit

designated physical space and/or equipment dedicated to the storage of materials and/or
equipment within a storage zone

Note 1 to entry: A storage unit is a type of work unit.

3.1.41

storage zone

designated physical space and/or equipment dedicated to the storage of materials and/or
equipment

Note 1 to entry: A storage zone is a type of work center.

3.1.42
unattainable capacity
portion of the production capacity that cannot be attained

Note 1 to entry: Typically due to factors such as equipment unavailability, sub-optimal scheduling, or resource
limitations.

3.1.43

work cell

equipment grouped together to produce a family of parts having similar manufacturing
requirements within a production line

Note 1 to entry: A work cell is a type of work unit.

3.1.44

work center

equipment element under an area in a role-based equipment hierarchy that performs
production, storage, material movement, or any other Level 3 or Level 4 scheduled activity

3.1.45

work unit

equipment element under a work center in a role-based equipment hierarchy that performs
production, storage, material movement, or any other Level 3 or Level 4 scheduled activity
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3.2 Abbreviations
For the purposes of IEC 62264-1, the following abbreviations apply.

BOM Bill of material

CIM Computer integrated manufacturing

MESA Manufacturing Enterprise Solutions Association
MO&C Manufacturing operations and control

MOM Manufacturing operations management
MRP Materials requirements planning

PRM Purdue reference model

SPC Statistical Process Control

sSQC Statistical Quality Control
UML Unified modelling language (ISO/IEC 19501)
WIP Work in progress

4 Enterprise-control system integration overview

Successfully addressing the issue of enterprise-control system integration requires identifying
the boundary between the enterprise domain and the manufacturing operations and control
domain. The boundary shall be identified using relevant models that represent functions,
resources, information within the manufacturing operations and control domain, and
information flows between the domains.

Multiple models shall be utilized to show the functions and integration associated with
manufacturing operations and control systems and enterprise systems.

a) Hierarchy models that describe the levels of functions and domains of control associated
within manufacturing organizations are presented in Clause 5. These models are based on
The Purdue Reference Model for CIM, referenced as PRM, the MESA International
Functional Model, and the equipment hierarchy model from IEC 61512-1. Detailed activity
models of the manufacturing operations domain are given in IEC 62264-3.

NOTE 1 See the Bibliography — WILLIAMS, T.J. (Editor), A Reference Model for Computer Integrated
Manufacturing (CIM), A Description From the Viewpoint of Industrial Automation for the Purdue Reference Model
for CIM

NOTE 2 See the Bibliography — MESA International, MES Functionality and MRP to MES Data Flow Possibilities —
White Paper Number 2 for reference to the MESA white paper defining MES functionality.

b) A data flow model that describes the functional and data flows within manufacturing
organizations is given in Clause 6. This model is also based on The Purdue Reference
Model for CIM.

c) An object model that describes the information that may cross the enterprise and control
system boundary is given in [EC 62264-2.
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Domain Activities and functions Functions
descriptions in domains of interest
(Clause 5) (Clause 5 and 6) (Clause 6 and 7)
~————0 o™
® O O
O O O ©
O
o O O
o o 9

Object models Categories of Information
of information information flows of interest
(IEC 62264-2) (Clause 8) (Subclause 6.5)

IEC 641/13
Figure 1 — Outline of models in the standard

IEC 62264 provides models and information in multiple levels of detail and abstraction. These
levels are illustrated in Figure 1, which serves as a map to the rest of the document. Each
model and diagram increases the level of detail presented in the previous model.

Clause 5 describes the enterprise domain and the manufacturing operations and control
domain.

Functions within the domains are presented in Clauses 5 and 6. Functions of interest that are
relevant to IEC 62264-1 are also given a detailed description in Clause 6. The information
flows of interest between the relevant functions are listed in 6.5.

The categories of information are given in Clause 8. The formal object models of the
information are presented in IEC 62264-2.

The information that flows between functions identified as being within the MO&C domain
and those outside the MO&C domain describes the enterprise-control system boundary.
Information exchanged between functions within the MO&C domain and information
exchanged between functions outside the MO&C domain is outside the scope of this
document. Figure 2 illustrates the enterprise-control system interface, as depicted in the data
flow model, between functions in the enterprise domain and the manufacturing operations and
control domain; the shaded circles indicate functions that exchange information and are
described in the data flow model. Functions depicted as white circles and data flows depicted
as dashed lines are those considered as outside the scope of IEC 62264. Object models of
the information flows of interest across the enterprise-control system boundary are given in
IEC 62264-2 and IEC 62264-5.
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Functions outside the
manufacturing operations and control domain ~

(e.g. production scheduling) Information flows of interest

/ (e.g. production schedule and production results)
/

_ - Enterprise-control system boundary

O Functions detailed

O Functions not detailed

Ny oD
. . N : i
_~ Information flows detailed ) _ Functions within the .
& manufacturing operations and control domain
(e.g. equipment monitoring)

" Information flows not detailed

IEC 642/13

Figure 2 — Enterprise-control system interface

5 Hierarchy models

5.1 Hierarchy model introduction

Clause 5 presents the hierarchy models associated with manufacturing operations and control
systems and other business systems. The hierarchy models are a functional hierarchy, a role-
based equipment hierarchy, and a physical asset equipment hierarchy.

NOTE In addition to the hierarchy of activities, there is also a hierarchy of decision-making and associated
scheduling involved in enterprise-to-control integration. The decision hierarchy is defined in ISO 15704.

5.2 Functional hierarchy
5.21 Hierarchy levels

Figure 3 depicts the different levels of a functional hierarchy model that shall include:
business planning and logistics, manufacturing operations management, and batch,
continuous or discrete, control. The levels provide different functions and work in different
timeframes. The interface addressed in IEC 62264 shall be between Level 4 and Level 3 of
the hierarchy model.

NOTE 1 This is generally the interface between plant production scheduling, and operation management and
plant floor coordination.

Figure 3 illustrates and describes the levels of the functional hierarchy model.

Level 0 defines the actual physical processes.

Level 1  defines the activities involved in sensing and manipulating the physical processes.
Level 1 typically operates on time frames of seconds and faster.

Level 2 defines the activities of monitoring and controlling the physical processes. Level 2
typically operates on time frames of hours, minutes, seconds and sub-seconds.

Level 3 defines the activities of the work flow to produce the desired products. It includes
the activities of maintaining records and coordinating the processes. Level 3
typically operates on time frames of days, shifts, hours, minutes and seconds.
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Level 4 defines the business-related activities needed to manage a manufacturing
organization. Manufacturing-related activities include establishing the basic plant
schedule (such as material use, delivery and shipping), determining inventory levels
and making sure that materials are delivered on time to the right place for
production. Level 3 information is critical to Level 4 activities. Level 4 typically
operates on time frames of months, weeks and days.

NOTE 2 There are other non-manufacturing business-related activities that can be in Levels 1 through 4 or higher
levels, but these are not defined in IEC 62264, for example security activities.

NOTE 3 The terms function and activity are used as synonyms.

: Level 4 |
i Business planning Estab!ishing the _basic plant _schedule fo_r _production, i
i and logistics material use, Qellvery, shipping, determining inventory i
: levels, operational management, etc. !
: Time Frame |
i Months, weeks, days i
i Level 3 i
: Work flow / recipe control to produce the desired end |
| Manufacturing products. Maintaining records and optimizing the :
| . production process, dispatching production, detailed !
i operations management production scheduling, reliability assurance, etc. i
i Time Frame |
i Days, shifts, hours, minutes, seconds i
Level 2

Monitoring, supervisory control and automated i
control of the production process i
Time Frame E

Continuous Discrete
control control  J-------m o e R s R e s e e T e

Level 1
Sensing and manipulating the production process

| Level 0
i The actual production process

IEC 643/13

Figure 3 — Functional hierarchy

Levels 2, 1, and 0 present the cell or line supervision functions, operations functions, and
process control functions and are not addressed in IEC 62264. The discussion and labelling of
levels is based on a historical description. Level 0 indicates the process, usually the
manufacturing or production process. Level 1 indicates manual sensing, sensors, and
actuators used to monitor and manipulate the process. Level 2 indicates the control activities,
either manual or automated, that keeps the process stable or under control. There are several
different models for the functions at these levels based on the actual production strategy used.

For the purposes of IEC 62264-1, the terminology Manufacturing Operations Management
(MOM) defines the Level 3 activities and information flows, and Manufacturing Operations and
Control (MO&C) define Level 1, 2, and 3 activities and information flows. |IEC 62264-1
assumes all activities not explicitly presented as part of the MO&C domain to be part of the
enterprise domain.
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5.2.2 Criteria for inclusion in manufacturing operations and control domain

The criterion for defining the activities to be included as a Level 3, 2, or 1 activity shall be that
the activity is directly involved in manufacturing and includes information about personnel,
equipment, or material and meets any of the following conditions.

a) The activity is critical to plant safety.

b) The activity is critical to plant reliability.

c) The activity is critical to plant efficiency.

NOTE 1 Absolute plant efficiencies can be dependent upon factors that are outside the control of a facility (MRP
schedules, product mixes, etc.). These activities are not part of Level 3, 2, or 1.

d) The activity is critical to product quality.
e) The activity is critical to maintaining regulatory compliance.

EXAMPLE Maintaining regional, government and other agency compliance related to products and production.

NOTE 2 This includes such factors as safety, environmental and cGMP (current good manufacturing practices)
compliance.

NOTE 3 There are other criteria such as company policy and organizational structure, or the nature of the
operations that could expand the scope of manufacturing operations management. See Annex A.

NOTE 4 Such activities as personnel management of salaries and job titles can be important for running a
manufacturing business, but they are not considered part of manufacturing operations management.

5.2.3 Level 4 activities
Level 4 activities typically include:
a) collecting and maintaining raw material and spare parts usage and available inventory,

and providing data for purchase of raw material and spare parts;

b) collecting and maintaining overall energy use and available inventory and providing data
for purchase of energy source;

c) collecting and maintaining overall goods in process and production inventory files;
d) collecting and maintaining quality control files as they relate to customer requirements;

e) collecting and maintaining machinery and equipment use and life history files necessary
for preventive and predictive maintenance planning;

f) collecting and maintaining manpower use data for transmittal to personnel and accounting;
g) establishing the basic plant production schedule;

h) modifying the basic plant production schedule for orders received, based on resource
availability changes, energy sources available, power demand levels, and maintenance
requirements;

i) developing optimum preventive maintenance and equipment renovation schedules in
coordination with the basic plant production schedule;

j) determining the optimum inventory levels of raw materials, energy sources, spare parts,
and goods in process at each storage point. These functions also include materials
requirements planning (MRP) and spare parts procurement;

k) modifying the basic plant production schedule as necessary whenever major production
interruptions occur;

[) planning production capacity, based on all of the above activities.
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5.2.4 Level 3 activities

5.2.4.1 Level 3 general activities

Level 3 activities typically include

a) reporting on area production including variable manufacturing costs based on the

enterprise standard cost model;

b) collecting and maintaining area data on production, inventory, manpower, raw materials,
product quality, spare parts and energy usage;

c) performing of data collection and off-line analysis as required by engineering functions.
This may include statistical quality analysis and related control functions;

d) performing needed personnel functions such as: work period statistics (for example, time,
task), vacation schedule, work force schedules, union work rules, in-house training, and
personnel qualification;

e) establishing the immediate detailed production schedule for its own area including
maintenance, transportation and other production-related needs;

f) locally optimizing the costs for its individual production area while completing the
production schedule established by the Level 4 functions;

g) modifying production schedules to compensate for plant production interruptions that may
occur in its area of responsibility.

h) managing manufacturing operations

i) managing maintenance on production equipment

j) managing laboratory and quality testing of materials
k) managing movement and storage of materials

[) transforming the business oriented information used for Level 4-3 data exchanges into the
manufacturing operations management oriented information used within Levels 3 and
below.

Descriptions of the major functionalities given in 5.2.4.2 through 5.2.4.13 are associated with
these various Level 3 general activities.

5.2.4.2 Resource allocation and control

The MOM domain shall include the functionality of managing resources directly associated
with control and manufacturing. The resources in the MOM domain include personnel,
equipment, and material, as well as other entities, such as documents, that are required for
work to start and to be completed. The management of these resources may include local
resource reservation to meet production-scheduling objectives.

The MOM domain shall ensure that equipment is properly set up for processing, including any
allocation needed for set-up. The MOM domain shall provide real-time statuses of the
resources and a detailed history of resource use.

5.2.4.3 Dispatching production

The MOM domain shall include the functionality of managing the flow of production in the form
of jobs, orders, batches, lots, and work orders, by dispatching production to specific
equipment and personnel.

NOTE Dispatch information is typically presented in the sequence in which the work needs to be done and can
change in real time as events occur on the factory floor.

The MOM domain may alter the prescribed schedules, within agreed limits, based on local
availability and current conditions. Dispatching of production should include the ability to
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control the amount of work in process at any point through buffer management and
management of rework and salvage processes.

5.2.4.4 Data collection and acquisition

The MOM domain shall include the functionality of obtaining the operational production and
parametric data that are associated with the production equipment and production processes.

The MOM domain shall be responsible for providing real-time statuses of the production
equipment and production processes and a history of production and parametric data.

5.2.4.5 Quality operations management

The MOM domain shall include the functionality of providing real-time measurements
collected from manufacturing and analysis in order to assure proper product quality control
and to identify problems requiring attention. It may recommend actions to correct the problem,
including correlating the symptoms, actions and results to determine the cause.

The MOM domain should include statistical process control/statistical quality control
(SPC/SQC), tracking and management of off-line, on line, or in-line inspection operations, and
analysis recorded in laboratory information management systems.

5.2.4.6 Process management

The MOM domain shall include the functionality of monitoring production processes and either
automatically corrects or provides decision support to operators for correcting and improving
in-process functions.

NOTE These functions can be intra-operational and focus specifically on machines or equipment being monitored
and controlled within a single operation, as well as tracking a production process from one operation to the next.

The MOM domain may include alarm and event management to make sure personnel are
aware of process changes that are outside acceptable tolerances.

5.2.4.7 Production tracking

The MOM domain shall include the functionality of providing the status of production and the
disposition of work. Status information may include personnel assigned to the work, materials
used in production, current production conditions, and any alarms, rework, or other exceptions
related to the product. The MOM domain should include the capability of recording the
production information to allow forward and backward traceability of components and their use
within each end product.

5.2.4.8 Performance analysis

The MOM domain shall include the functionality of providing up-to-the-minute reporting of
actual manufacturing operations results along with comparisons to past history and expected
results.

EXAMPLE Performance results include such measurements as resource utilization, resource availability,
production unit cycle time, conformance to schedule, and performance compared to target performance.

Performance analysis may include SPC/SQC analysis and may draw from information
gathered by different control functions that measure operating parameters.

5.2.4.9 Operations and detailed scheduling

The MOM domain shall include the functionality of providing the sequence and the timing of
operations based on priorities, attributes, characteristics, and production rules associated with
specific production equipment and specific product characteristics, such as s%cments
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combinations or other requirements that, when scheduled properly in detail, will tend to
minimize set-up time and effort, or increase production throughput.

Operations and detailed scheduling should take into account the finite capacity of resources
and consider alternative and/or overlapping/parallel operations when detailing the timing of
equipment loading and the particular adjustments to accommodate shift patterns.

5.2.4.10 Document control

The MOM domain shall include some of the functionality of controlling records and forms that
are maintained with the production unit.

NOTE The records and forms include work instructions, recipes, drawings, standard operating procedures, part
programs, batch records, engineering change notices, shift-to-shift communication, as well as the ability to edit “as
planned” and “as built” information.

The MOM should include the control and integrity of regulatory documentation, environmental,
health and safety regulations, and SOP (standard operating procedure) information such as
corrective action procedures.

5.2.4.11 Labor management

The MOM domain shall include some of the functionality of providing status of personnel and
may include time and attendance reporting, certification tracking, as well as the ability to track
production support functions performed by personnel, such as material preparation or tool
room work, and providing the status as a basis for activity-based costing.

NOTE Labor management can interact with resource allocation to determine personnel assignments intended to
optimize production or resource utilization.

5.2.4.12 Maintenance operations management

The MOM domain shall include some of the functionality of maintaining equipment and tools.
The functions ensure the equipment and tools availability for manufacturing. They also may
include scheduling for periodic, preventive, or predictive maintenance as well as responding
to immediate problems. Maintenance management maintains a history of past events or
problems to aid in diagnosing problems, such as equipment performances, maintenance
personnel performances, or instrumentation reliabilities.

5.2.4.13 Movement, storage and tracking of materials

The MOM domain shall include some of the functionality of managing and tracking the
movement and storage of materials, in-process items and finished products, as well as, the
transfers between and within work centers. In some instances, these functions may also
include receipt of material, certain types of material testing, processing or conversion and
preparing material for shipment.

5.3 Role-based equipment hierarchy
5.3.1 Role-based equipment hierarchy model

The assets of an enterprise involved in manufacturing are usually organized in a role-based
hierarchical fashion as illustrated in Figure 4. Lower-level groupings are combined to form
higher levels in the role-based hierarchy. In some cases, a grouping within one level may be
incorporated into another grouping at that same level.

NOTE 1 The term "role-based" is applied to the equipment model to indicate that the hierarchy is defined in terms
of the Level 3 and 4 functions and activities that equipment entities can perform. The actual physical location,
composition, and relationships of the equipment entities are defined in a physical asset equipment hierarchy (see
5.4).
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This model shows the areas of responsibility for the different function levels defined in the
functional hierarchical model of Figure 3. The role-based equipment hierarchy model
additionally describes some of the objects utilized in information exchange between functions.

The models may be collapsed or expanded as required for specific applications.

NOTE 2 Specific rules for collapsing and expanding these models are not defined in IEC 62264. The following
guidelines could be considered for collapsing and expanding the models.

1. Collapsing — Elements in the models can be omitted as long as the models remain consistent and the
functions of the elements combined or removed are taken into account.

2. Expanding — Elements can be added to, or divided within, the models. When they are added between

related elements, the integrity of the original relationship should be maintained. Elements can be
divided to separately manage the resulting smaller elements.

The UML (ISO/IEC 19501) role-based equipment model defined in IEC 62264-2 is used to
define the role-based equipment hierarchy information. The UML model contains the rules
used to construct the hierarchical models used in different manufacturing operations
management scenarios.
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Figure 4 — Role-based equipment hierarchy
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