IEC/PAS 61512-4:2007(E)

156 IEC/PAS 61512-4

Edition 1.0 2007-11

PUBLICLY AVAILABLE
SPECIFICATION

PRE-STANDARD



https://standards.iteh.ai/catalog/standards/iec/ea0438a4-4dbe-4c33-a5ac-f8648606b13a/iec-pas-61512-4-2007

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2007 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

IEC Central Office

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch

Web: www.iec.ch /\

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organizatiQ
International Standards for all electrical, electronic and related technologies.

repaxes ‘and/publishes

About IEC publications

The technical content of IEC publications is kept under constant revie gure that you have the

= Catalogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety ofgriteria {rgfergence number
It also gives information on projects, withdrawn andwreplaced p sations/ @

" |[EC Just Published: www.iec.ch/online_news/jlistpu

Stay up to date on all new IEC publications. Just
on-line and also by email.

" Electropedia: www.electropedia.org

Vocabulary online.

® Customer Service Centre: www.i€s.ch/ ts
If you wish to give us your fieedback™an this\ publicati

Centre FAQ or contact us:
Email: csc@iec.ch Q

Tel.: +41 22 919 02 1
Fax: +41 22 919 03 00 %

d further assistance, please visit the Customer Service


https://standards.iteh.ai/catalog/standards/iec/ea0438a4-4dbe-4c33-a5ac-f8648606b13a/iec-pas-61512-4-2007

IEC/PAS 615124

Edition 1.0 2007-11

PUBLICLY AVAILABLE

SPECIFICATION
PRE-STANDARD @
Batch control — Pﬂ4Bthp‘§%ﬂ<\f



https://standards.iteh.ai/catalog/standards/iec/ea0438a4-4dbe-4c33-a5ac-f8648606b13a/iec-pas-61512-4-2007

-2 - PAS 61512-4 © IEC:2007(E)

CONTENTS

O L N ] PP 5
LN 75 1 L@ N 1 ] 7
S o7 0 o 1= U 8
N (o] 4 =Y YN = £ =Y g Lo 8
3 Terms and defiMifioNS. . ... e e 8
4 Batch production record desCription... ... ..o T e

4.1 INtrodUCtioN ... A e e

4.2 Batch production record ... AN e AN N e e

4.3 Batch production record purpoSe......ccoviviiiiiiiiiiiei e N e e e e NG Ne e e enees

4.4 Batch production record data management

4.5 Batch production record structure.............cocovii G N e oD N e N e

4.6 Production information ... NG

4.7 Batch production record elements
5 Batch production record object model...............l o o NG N e

5.1

5.2

5.3

5.4

5.5

5.6

5.18 Master recipe

6 Completeness, compliance and conformance .............oooiiiiiii i
T I 070 1 o o1 1=Y (=Y o [T PPN 59
6.2  COMPIIANCE .o e 60
6.3 CONTOMMIANCE ... ittt et 60
6.4 Extending the object model ... 60
Annex A (informative) Data modelling technique ..o, 61
Annex B (informative) Questions and anSWEerS ..........ooiuiiiiiiiiiiii e 63
Figure 1— Batch production record creation and USE ..........cccooiiiiiiiiiiiiiii e 10
Figure 2 — Batch production record component objects ...........coooiiiiiiiiii 16

Figure 3 — Example of a batch production record ... 17


https://standards.iteh.ai/catalog/standards/iec/ea0438a4-4dbe-4c33-a5ac-f8648606b13a/iec-pas-61512-4-2007

PAS 61512-4 © IEC:2007(E) -3-

Figure 4 — Example of elements referencing another element .............coooiiiii s 18
Figure 5 — Example of internal and referenced data.................oooiiiii i, 18
Figure 6 — Sample batch production record for a recipe element.................cooooviiiiiiiineenn. 20
Figure 7 — Batch production record with non-batch specificdata..................... 21
Figure 8 — Object reference Model ... ..o 27
Figure 9 — Batch production record top level model..........coooiiiiiiiii e 28
Figure 10 — Batch production record object model ..o 29
Figure 11 — EVent MOdel ... oo e 32
Figure 12 — Example of event element relationships ...

Figure 13 — Data set model ...

Figure 14 — Sample time series data set............cocooiiiiiiii e, .

Figure 15 — Elements of a time series data set................ooo S0 NG

Figure 16 — Sample correlated data set..........ccoooiviii i NG e

Figure 17 — Elements of a correlated data set..............coooo NG Neronee e o e N e e o,
Figure 18 — Sample model ...........coooiiiiiiiiiii

Figure 19 — Control recipe model ........coooiiiiiii e NG e ) e eei e et e e e ees

Figure 20 — Sample batch production record wit

Figure 21 — Recipe element model.... £...\....

Figure 22 — Master recipe model..........\.....N D

Table 1 — Batch production record cateori ............................................................... 21
Table 2 — Table eXamPle . N o N N N e T e A et et e e ettt e e e e e e e e e a e ens 27
Table 3 — Batch productic & N et 29
Table 4 — Batch u s DS .o 31
Table 5 — Eventﬁ ......................................................................................... 33
Table 6 — Alarm ey®s U ... N 34
Table 7 — Standard ERE Nt Y PBS .. ol e 35
Table 8 — User-defined attribute attributes ... 37
Table 9 £ Event asSsqciation attributes .........cooooiiiiiii 38
Table 10 — Data Set QttrMIES . ..o 40
Table 11 — Time specjfication attributes ... ... 40
Table 12 — Tag identification attributes ..., 41
Table 13 — Data value attributes ... ... 42
Table 14 — Time value attributes ... ... 42
Table 15 — Comment attributes ... 43
Table 16 — Sample attributes ... e 44
Table 17 — Sample test attributes. ... 45
Table 18 — Sample test result attributes .........cooiiiii i 45
Table 19 — Change attributes .. ... ..o 46
Table 20 — Personnel identification manifest attributes ... 47
Table 21 — Qualification manifest attributes ... 48
Table 22 — Control recipe attributes ..., 51

Table 23 — Control recipe header attributes ..., 52


https://standards.iteh.ai/catalog/standards/iec/ea0438a4-4dbe-4c33-a5ac-f8648606b13a/iec-pas-61512-4-2007

-4 - PAS 61512-4 © IEC:2007(E)

Table 24 — Equipment requirement attributes ..., 53
Table 25 — Constraint attributes .. ... ..o 53
Table 26 — Parameter attributes ... ... 54
Table 27 — Parameter value attributes ... 54
Table 28 — Link attributes ... ... 55
Table 29 — Step attribULES ... 56
Table 30 — Transition attributes. ... ... 56
Table 31 — Other information attributes ..., 57
Table 32 — Other information value attributes..............
Table 33 — Recipe element attributes............c.cooiii

Table 34 — Master recipe attributes...............oo .

Table A.1 — UML notation ...

©


https://standards.iteh.ai/catalog/standards/iec/ea0438a4-4dbe-4c33-a5ac-f8648606b13a/iec-pas-61512-4-2007

PAS 61512-4 © IEC:2007(E) -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

BATCH CONTROL -

Part 4: Batch production records

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technitsal Specifications,
Technlcal Reports and Guides (hereafter referred to as “IEC Publlcatlon(s) )-

The formal decisions or agreements of IEC on technical matters express, g ) international
consensus of opinion on the relevant subjects since each technica \ Pra

3) IEC Publications have the form of recommendations for interr cepted by IEC National
Committees in that sense. While all reasonable efforts are e that the technlcal content of IEC
Publications is accurate, IEC cannot be held responsiblel for(the wa ey are used or for any
misinterpretation by any end user.

4) In order to promote international uniformij undertake to apply IEC Publications
transparently to the maximum extent possible\in %their national and—fegiohal publications. Any divergence
between any IEC Publication and the correspqnding ionalor regiqnal publication shall be clearly indicated in
the latter

5) IEC provides no marking procedure to indicate_jts appro al and cannot be rendered responsible for any
equipment declared to be in conformity with ubli

6) All users should ensure thattheywhavé theNatest ed

7) No liability shall attach ervants or agents including individual experts and
members of its technical Ce t mittees for any personal injury, property damage or
other damage of any nature dlrect or indirect, or for costs (including legal fees) and
expenses arising/out of icati or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn ta
indispensable for th

9) Attention is draw
patent rights

A PAS i

availabl

IEC-PAS 615 been processed by subcommittee 65A: System aspects, of IEC

technical committee85: Industrial-process measurement, control and automation. This PAS is

an ANSI/ISA publication 88.00.04".

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
65A/497A/PAS 65A502/RVN

Copyright © 2006 by ISA — The Instrumentation, Systems, and Automation Society. All rights reserved. Not for
resale. Printed in the United States of America. No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording,
or otherwise), without the prior written permission of the Publisher.

ISA

67 Alexander Drive

P.O. Box 12277

Research Triangle Park, North Carolina 27709
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Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from
2007-11. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.

@%
S
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INTRODUCTION

ANSI-ISA-88.01-1995 (referred to as Part 1 throughout this PAS) provides models and
terminology applicable to batch control. Subclause 5.5 of Part 1 defines product information
concepts and 6.4 defines production information management activities and functions.

ANSI/ISA-88.00.02-2001 (referred to as Part 2 throughout this PAS) provides, in Clause 4, an
object model of production information and, in Clause 5, defines batch history exchange
tables. The Clause 5 batch history exchange tables are one implementation for production
information.

Whereas Parts 1 and 2 provide significant information concerning /atch history and
production information, they are not sufficient for use as specificati implementing
specific technologies and are lacking in scope and content.

This batch production record standard.i
ANSI/ISA88.00.02-2001 as well as with

Although this standard is intended pr

value for other types of p%
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BATCH CONTROL -

Part 4: Batch production records

1 Scope

This PAS defines a reference model for batch production records containing information about
production of batches or elements of batch production. This PAS is intended for batch
processes.

2 Normative references

The following referenced documents are indispensable for the
For dated references, only the edition cited applies. For undate
of the referenced document (including any amendments) applie

atest edition

IEC 60050-351:2006, International Electrotechnica t 351: Control

technology
IEC 61512-1 (all parts), Batch control —
IEC 62264-1:2003, Enterprise-control g

ISO/IEC 19501:2005, Information tev
Modeling Language (UML) Version 1.4.

ANSI/ISA-88.01:1995, Batch control —
ANSI/ISA-88.00.02:2001,

ANSI/ISA-88.00.03:200
representation

ANSI/ISA-95.00, 00
terminology
ANSI/ISA-95.00.02:
attributes

ol system integration — Part 1: Models and
trol system integration — Part 2: Object model

ANSI/ISA-95 0003 erprise-control system integration — Part 3: Models of

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

NOTE Terms, definitions and concepts expressed in Part 1 apply, except where differences are explicitly stated in
this PAS.

3.1

batch history

all execution information collected pertaining to the production of a single batch may include
common (non-batch-specific) information

3.2

batch production record

subset of the execution and business information that is retained on the basis of business
requirements identified by the batch production record specification

NOTE This information could include the recipe procedural element execution information, both specific
equipment information, operator comments, batch-related alarms, elements related to the definition of a batch
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(such as control recipe, master recipe, site and/or general recipe, batch schedule information), and information
important to the batch (such as training logs, maintenance records, and environmental conditions).

3.3

batch production record report

extraction of information from one or more batch production record(s) that is(are) formatted
for printing, displaying, or sending to a collaborating system

3.4

batch production record specification

a) definition of the data to be included in the batch production record and specification if data
is to be referenced or extracted.

b) identification of the requirements of execution business information use
a batch production record.

Qr generation of

NOTE This information could include the contents, calculations, and other rules peede iden e pertinent
information.

3.5

batch production information
execution information that is recorded during the course
information relating to batch production.

NOTE Batch production information may be batch-specific
4 Batch production record des

4.1 Introduction

business information.
and the content

NOTE Parts 1 and 2 ipe production information and batch history functions, provide lists of the types of data
they encompass and abstract models. However, Parts 1 and 2 do not define a formal and precise model of
production information and batch history data. This PAS does not further define these terms and does not define
production information or batch history system functions.

This PAS defines an object model, object attributes, and relationships between object
instances that can be used to implement data structures used for the exchange of a subset of
a production information and batch history data. The object model is called a batch
production record. This standard is intended to be used as a reference model for the creation
of technology-specific specifications for the data that make up batch production records.

Batch production may require the involvement of multiple control systems, related computer
systems, and manual actions. Therefore, it is possible that the information making up batch
production information may be distributed among multiple computer systems and also contain
components in paper form.

NOTE “Production” implies batch production in all cases unless otherwise stated.
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A standard batch production record is intended to enable development of solutions that
support specific interfaces and repositories that can be used and supported by multiple
operating companies and vendors. The existence of a batch production record standard may
also enable improved communication within a single company, between different companies,
and between companies and government or regulatory agencies.

Figure 1 illustrates data flows associated with creating, maintaining, and using a batch
production record. Of these functions and data items, only the batch production record is
defined in this PAS. The other functions and data items are shown to illustrate the
environment in which batch production records are used. Not all sources of data, functions
performed on, or uses of, batch production records are illustrated in this figure.

General/Site Recipe,

training data, certificates of Batch production records may reference or
analysis, safety, etc. include data from other, existing, batch
production records

Existing Batch

Batch Production
Record

Create/Update

Request

Production
Record(s)

Business ’
Information A Batch
’ Production
Y | 2 Record Report
Create/Update (Information
Batch Production forn_watted for
Record(s) printing or
displaying)
PErO uctt.ion One or more
xecution : reports may be
Information Batcy grpduction created from

Recor_d_ Report batch production
Specification records (a report

may contain
information from
multiple batch
production
records

Defines the format and data to
include in the batch production
report

Data from pr

Master/Control Retibeg,

Defines what data to include in the
production record and may specify if data
is to be referenced or extracted

processing envi

4.2 Batch™p

A batch production™récord is a subset of the production execution and business information
that is retained on the basis of pre-defined business requirements identified by the batch
production record specification. The structure of the batch production record is based on the
logical object model defined in Clause 5.

A batch production record consists of data about the manufacture of the product plus all
supporting data required to meet the business requirements of the record. The data may
come from multiple sources and may be either extracted (captured into the record) or
referenced in the source system.

Example 1: The business need may be a record of production quality.

Example 2: The business need may be a record of equipment maintenance such as cleaning
or sterilization.

Each batch production record is created to satisfy the specific business requirements as
defined by a unique batch production record specification.
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Example 3: The system may create a batch production record for the operational execution of
an element of batch production.

Example 4: The system may create a batch production record for the personnel efficiency of
an element of batch production.

NOTE An element of batch production may be a batch, lot, campaign or other batch activity such as pre-weigh.

A batch production record may reference other batch production records.

Example 5: A batch production record may reference the records for intermediate materials.

Example 6: A batch production record may include the records recei
ingredients.

Wth purchased

Example 7: A batch production record may be the union of all batc
processing segments that create a final product.

A key factor that diffe

history records is~tha
batch productio'
) N

operation, or phas

ior records from traditional time-based plant
srds are stored and retrieved on an element of

421
Business info non-production business systems
Example: B ation may include material, training, or safety data

4.2.2 Production éxecution information

Production execution information is data about production resources (equipment, materials,
and personnel), recipe execution, and information from the processing environment.

Example 1: Production execution information may include equipment status, material
consumption, the definition of production rules, or production history.

Example 2: Production execution information may include environmental monitoring, utilities
status or other information on the processing environment.

4.2.3 Batch production record specification

A batch production record specification is the information that may be used to define a batch
production record. The content and format for batch production record specifications are not
defined in this PAS.
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There may be any number of batch production record specifications per element of batch
production.

Each batch production record is based upon a single batch production record specification.
The same batch production record specification may be used to produce batch production
records for multiple batches, multiple executions of similar elements of batch production,
different material lots/sublots, equipment or personnel use.

Example 1: A single batch production record specification may be used to generate multiple
batch production records, one for each batch of product XYZ produced.

Example 2: A single batch production record specification may be used to-generate a single
batch production record for all batches of product XYZ.

Example 3: A batch production record specification may be
production record for all production done during a shift.

production record for a lot of intermediate material in orde
between its production and consumption in different ba

4.2.4 Batch production record reports

Batch reports ar
A batch product

— process and/o duction analysis, optimization and reporting

This function includes analysis of bad batches or runs to determine the root cause, and
the analysis of exceptional quality batches (golden batch) to determine optimal running
conditions or achieving pre-defined business objectives.

Example 1: Process analysis provides feedback about specific manufacturing processes for a
single element of batch production or across multiple elements of batch production. This
information is used to optimize or modify specific production processes.

Example 2: The analysis may be performed for the improvement of production processes,
scheduling, or equipment utilization.

Example 3: The collection of key parameters may enable observation and/or detection of
trends within or across batches. For example, this may be done to detect future quality
problems, observe if a plant is performing consistently, or observe yield management.
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