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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BATCH CONTROL -

Part 4: Batch production records

FOREWORD

The Internatlonal Electrotechnlcal Commlssmn (IEC) |s a worIdW|de organization for standardlzatlon comprising
all

rnational co-operation on all questions concerning standardization in the electrical and_electronic fiells. To

this end and in addition to other activities, IEC publishes International Standards, Technitsal Specifications,
Tgchnical Reports, and Guides (hereafter referred to as “IEC Publication(s)”). is‘entrugted to
te¢hnical committees; any IEC National Committee interested in the subject dea W|t ipate |n this
preparatory work. also
p rt|<:|pate in this preparatlon IEC coIIaborates closely W|th the International Qrga | ation ation
(I

2) THe formal decisions or agreements of IEC on technical matters express, & ) i ational
copsensus of op|n|on on the relevant subjects since each technica \Mi a8 i m all
in

3) IEL ational
Cgmmittees in that sense. While all reasonable efforts are f IEC
Pyblications is accurate, IEC cannot be held responsible( for(the wa ey are used or fqr any
misinterpretation by any end user.

4) In|order to promote international uniformij undertake to apply IEC Publicjtions
trgnsparently to the maximum extent possibleNin %their nationak and—fegiohal publications. Any divergence
between any IEC Publication and the correspqndinyg ional\gr negiqnal publication shall be clearly indicqdted in
the latter.

5) IEL i i indi its ap RO al and cannot be rendered responsible fqr any
equipment declared to be in conformity with

6) Al

7) Ngq liability shall attach ervants or agents including individual experfs and
members of its technical Ce t E mittees for any personal injury, property damage or
other damage of any nature dlrect or indirect, or for costs (including legal feeg) and
expenses arising/out of ica or reliance upon, this IEC Publication or any othgr IEC
Pdblications.

8) At ipns is
ingli

9) At ect of
pa

A PAS igma_te ical ification not fulfilling the requirements for a standard but made

availpbl o\

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

technical committee~85: Industrial-process measurement, control and automation. This PAS is

an ANSI/ISA publication 88.00.04".

The text of this PAS 1s 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.

Whefeas Parts 1 and 2 provide significant information concerning /atch histery| and
production information, they are not sufficient for use as specificati i nting

specffic technologies and are lacking in scope and content.

ANS prds.
This

The el for
deve prds.
Impl g of
seled

This |batch production record standard.i 4 of
ANS|/ISA88.00.02-2001 as well as with #
Althqugh this standard is intended pr rable

valug 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
procgsseEs:.

2 Normative references

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

Jiton

t 351: Cantrol

IEC | 60050-351:2006, International Electrotechnica
technpology

IEC $1512-1 (all parts), Batch control —
IEC 62264-1:2003, Enterprise-control g

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

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

y
pified

nges

ANS|/ISA-88.00.03:200 and
reprgsentation

ANS|/ISA-95.00, 00 ol system integration — Part 1: Models| and
terminology

ANS|/ISA-95.00.02x trol system integration — Part 2: Object model
attrijutes

ANS|/ISA-95 0003 erprise-control system integration — Part 3: Models of
manufacturing 2HON'S

3 Termsandidefin

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 stdted 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


https://iecnorm.com/api/?name=f441273b939e9f535c59e0e72268103f

PAS 61512-4 © IEC:2007(E) -9-

(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
isto be referenced or extracted

b) identification of the requirements of execution business information used~fqr generatipn of

al batch production record.

NOTH This information could include the contents, calculations, and other rules peede peftinent

information.

3.5
batch production information

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

NOTHE Batch production information may be batch-specific

4 Batch production record des

41 Introduction

This [clause provides an jinformati d in
Clauge 5 of this PAS. i ~ uTction
recoftds. A batch pragd ated
business information. nent,

—

and the content

roddction-rel nt or

NOTH Parts dland 2 ipe production information and batch history functions, provide lists of the types df data
they ¢ncompass and abstract models. However, Parts 1 and 2 do not define a formal and precise model of
produttioniinformation and batch history data. This PAS does not further define these terms and does not Hefine
produgtion 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 ,/ Batch
’ ! Production|
v » execution and bl m f Record Repdrt
Create/Update atch\ (Informatioh
Batch Production oduction forn_wat_tedf r
Record(s) Res0rd(s) printing or
[S I i displaying
\ \/
PEro uctt.lon Provides dgta refcapl es Oneemore
xecution from™y gxecutiol i reports may be
Information cnkusiness iatozthation for data Batch Production o e

batch product Recor_d_ Report batch productiop
Specification records (a repoft

may contain
information fron
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

o
1Y
=
o
=
®
b3
®
o
=
=
o
=
o
@
=h
=5
(®)

processing envi

4.2 Batch™p

A bafch production™récord is a subset of the production execution and business informjation
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 op 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 purchiased

Example 7: A batch production record may be the union of all batc fpr all

procéssing segments that create a final product.
Individual batch production records may be combined into ahbal i d.
Multiple batch production records may be created for a

Multiple batch production records may,

Example 8: A control system may create a bat i bf an
elemient of batch production and an ction

reco d for the same element of batch p od included

A kegy factor that diffe plant
history records is~tha nt of
batch productio' Hure,
operation, or phase’ basi

4.2.1

Busimess info

Example: B

4.2.2 Production éxecution information

Production execution information is data about production resources (equipment, matefrials,

d [AY H F P 4 FH £ +lo H H 4
an 'JUlOUllIIUI), IU\JI'JC CATUOULUIT, dITu ImmmmurTimrativurt TTuTTT e PIU\JUDOIIIH CIviTuourimreTIL.

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.

Exar’tple 2: A single batch production record specification may be used to-generate_a slingle
batch production record for all batches of product XYZ.

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

Example 4: A batch production record specification may be used
prodyction record for a lot of intermediate material in orde
betwgen its production and consumption in different ba

4.2.4 Batch production record reports

A bafch production record report is 4 X irfformation that is formptted
for pfinting, displaying, or sending to a oIIao = . The definition of the format and
data|content for batch production record-+ i i

Example: A batch produ C he™a computer-displayed shift repqgrt, a
printed batch end report,Qr an ining production performance informjation
sent from a batch contmal s ne

Batch reports ar ined i ? Y raction of data related to one or more batghes.
A bdtch product ; pécific type of batch report that is based om the
infornation from oné€ >duction records for one or more elements of batch

production.

4.3 Batch{produ

Each b4
records maybe-bi

Batch production

— process‘and/omMprgduction analysis, optimization and reporting

This function includes analysis of bad batches or runs to determine the root cause] and
thélanhalysis of exceptional quality batches (golden batch) to determine optimal rumning
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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Example 4: A batch production record may be generated for tracking of material consumption,
production, losses, and corrections for mass balances or inventory updates. This may apply
to consumables, intermediates, raw materials, and finished products.

NOTE This may include calculated or aggregate values such as averages, minimums, maximums, etc.
— regulatory compliance

Batch production records may contain the information used to generate formal documents
to meet the needs of regulatory compliance (such as U.S. FDA, OSHA, USDA, EPA, TUV,
etc.). A batch production record may be used to document the fact that processes are
under control, the quality of the product, the conditions under which it was produced, or

the-werk—precess-ofpreducingandierreleasing-thepreduct

Example 5: In a regulated industry, there may be one batch produc meet

predicate rule requirements and additional batch production record S non-

regulated production-related actions.

— production release
Blatch production records can be defined for production relea all of
the information, or at least most of the information, ne by a
guality group, is available in the batch production e the
production release sign-off information may als6 be ingl ction
record.

— dpviation management

' ftlon

about a batch. Usually the batc i 1 will i vent
in € i S ction
record may also contain the resolutjon i

- q
B h as
in

- n
B ed to
th ts of
n

- e
Batc ay be used to document which equipment contributed tp the
p his may include the status of the equipment, such as its cleaning
S c€ status, and may include location information about equipment.
Tlhis mayin yhich material lots are produced from specific equipment.

— personnel tracking
Bateh production records may be used to document which personnel contributed tp the

roductionmof a batch—T s may ctode the quatificatiom statusof thepersonmet:

Example 6: Hazardous environment exposure tracking, hours spent in the operation,
compliance to work rules, location of work.

— complying with contractual requirements
Batch production records may be used to document the information required to meet

contractual requirements.

Example 7: A manufacturer may need to document product quality information in a COA
(certificate of analysis), or equipment information such as sterility periods, or cleaning
verification of equipment.

Example 8: A manufacturer may produce one batch production record to meet contractual
requirements and a second one to satisfy internal record-keeping requirements.
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— costing:

Batch production records may contain the information about the resources (material,
equipment, and personnel) used in the production of the batch. This information may be
required to allocate costs associated with specific activities or costs associated with
specific products.

— production knowledge base
A batch production record may be used to create batch production record reports that
answer questions about production.

Example 9: Production questions may be:

ho was involved?

hat actions were taken?
hen was it produced?
here was it produced?

hy was it produced?

W
W
W
W
W
e Hhow was it produced?
W
W
W
W

hat was the status of equipment used?
hat was consumed?

hat was produced?

hat were the deviations?

4.4 | Batch production record data
4.4.1 Data retention

The retention period of i ingd by
business needs.

UJ

Definitions of sta

Most| batch prodfiction ) inite life, nd of
which they majrhe\delgted

Exampl : G ipd of
threq yea X qucti . iod, ness
process that cally

delefed.

Example 2: Batch production records may be destroyed upon the end of the legally mandated

l n b H| ) aal 4 b H H 1L Il
recorareternton PCTTUU UT UITIT UTSUTULLIUTT TITdy TTUYUITT a TTVITW altu/7ul appiuvdal pruotLtToo.

Example 3: In some industries and companies, there is a requirement to retain batch
production data for long periods (such as 10 to 20 years) and for different business or legal
purposes.

NOTE |If the retained data is moved to new versions of a storage system or a new storage system, then the batch
production record’s references to that data may need to be updated to reflect the new storage location.

4.4.2 Data integrity

If data is copied into a batch production record, care should be taken to ensure its integrity.

The integrity of the data in the batch production record is intended to be ensured throughout
the lifecycle of a batch production record.
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NOTE The precise requirements for data integrity are determined by business rules, which are often created to
meet regulatory, contractual, quality and other requirements.

4.4.3 Creating batch production records

A batch production record is populated by copying, moving, or referencing entries from
production execution and business information and placing them in a batch production record
according to the batch production record specification.

A batch production record may be created at any time before, during, or after execution. The
time a batch production record is created, or the event that causes it to be created, is
ultimately determined by a business rule. There is no requirement for a batch or other element

of bgtch production to be started, a batch ID to be assigned, or a batch to be completgd in
order to create a batch production record.

A batch production record may also be built when no formal £ i pcord
specffication exists. When this occurs a person or computer progra ) e batch
prodyction record specification. In these cases there may be n6 ction
recofd specification unless a manual or computer record\ i the
specffication.

NOTH There is often some kind of standard operating proce bn for
manually or programmatically creating batch production records

4.4.4

After| need
to b | i . This may involvg the
addi

Exan bther
systq

Exan

Exan j an
instrgment.

Exan

The e to
comj In this
case| any change~o & batch production record is intended to be done according to chiange
contnol procedures and audit trail recording procedures based on business requirementg and
governmernt regulations.

Depending upon business rules, records in the batch production record may be manually or
programmatically added to a batch production record even if they are not in the batch
production record specification.

Example 5: In the pharmaceutical industry, if batch data is used to determine whether a
product can be released, then that data is required to be available for later inspection, even if
the data is not in the batch production record specification.

4.4.5 Life-cycle states

A batch production record may be assigned states that identify its status. The states are
intended to be used in conjunction with business rules and authorizations to identify the
permitted operations that may be carried out on the batch production record.
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The possible states and state transitions of a batch production record are specified by

business rules.

Different batch production record types may have different life-cycle states.

Example: A batch production record, which is designed to meet regulatory requirements, may
have approval and signoff states; while a batch production record designed to meet ad hoc
production analysis may have no formal life-cycle state.

4.5

Batch production record structure

A bafch production record is a container for specific types of batch production information. A

batc
Figu

container may contain zero or more elements which are defined asfobject
e 2 illustrates a sample batch record that contains one of eact

container and multiple elements within each component container.

Batch Production Record \
Control [ Z
Recipes | Control Recipe lj\\
/
Events I i
| Event /\\\ }// /\

T

\ AN Vi
ANY - 1
{

Data sets ==
[oamset  \
Change Hiséryf(c\ﬁ}s‘Q
ge
N\ - \\
&Qﬁents ! —
omment )
(\ 7
rsonne L
E}%@NP%W%I Ident. Manifest

AY
1
z

N THT

rod \/ L
Definitions | Product Definition
Resource !

uAlifications | Qualification Manifest

in~Clauke 5.
type ofcomponent

Production !

Requests | Production Request

Production !

Responses | Production Response

Samples = |
| Sample |—|

Master !

Recipes | Master Recipe

Recipe !

Elements | Recipe Element

Batch Productiop!

Record Batch Production Record

Figure 2 — Batch production record component objects
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Some types of information are also containers and contain specific types of information, such
as control recipe information containing the formula, header, and procedure information.
Batch production records may also contain other batch production records. Figure 3 illustrates
multiple containers using a subset of the batch production record component elements.

Batch Production Record

Control Recipes

Exan

Control Recipe
Formuta
Header
Procedure
Events \ x
Data sets \ \ \
Comments / e N

X

Change Hijstory (\\/
Pers,onnéi\lde}@‘kqt‘ior%e< \
Samples /A
4 Reslpwgel\(gua\f\ﬁc\a{lion\x
P%hugt\ Déﬁq\ﬁgns )\/

[ Rrocuoig Rewess
<> Iérqdu jon Responses
\qut\é;Becipes
hegipe Elements
Batch Production Record

X T

(

gure 3 — Example of a batch production record

npl€” While a batch production record may contain any information, a typical use v

ould

be t

contaim a copy of thecontrotTecipe for a batch, = tistof events—thatdocomente

I the

events that occurred during the execution of the batch, continuous trend data collected during
the execution of the batch, and a production response to define the personnel and equipment
used, the material consumed, and the material produced as a result of execution of a batch.

Elements of a batch production record may reference other elements within the batch

production record, as illustrated in Figure 4.

It shows an example with one change history

that references a changed control recipe formula, two personnel identification manifests, and
one comment that references a change history element. One personnel identification manifest
identifies the person and “Done by” action on the change history. The second identifies the
person and “Checked by” action on the change history. The comment contains a comment
associated with the change.
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Batch Production Record
Control L
Recipes Control Recipe
Formula
Header
Procedure
\
Change - hecked
y
History Change
Done b
e\
Vo™
Personnel 1 —
|dentifications | Personnel Identification l\‘anif
S
Comments [
| Comment / /] )-
=\ ‘\ N
G
Figure 4 — Example of € ents refecencing another elements

Elements of batch production records relevant information or they|may

reference, or point to, the informa i , such as the databases illustrated in
Figute 5. It illustrates t d data, where one element containg the
trend data and the oth ernal database with the data.

\I3§[>ch Qod u@n&:o\g&
ntro =
/%RZ& | Contro} Recipe IJ

AN
B ]
Event
N

set

[
A [ Deta e 1

X,
N
%ples L Reference
| Sample

Figure 5 — Example of internal and referenced data

4.6 Production information

Production information is defined in Part 1. Production information is information that is
collected during the course of production. It may include information collected prior to the
start of production and information that is collected after the production of the batch.
Production information may be batch-specific or it may be common to several batches.
Production information may also include other types of information, such as training records,
discrepancy system information, and information from suppliers.
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Production information is made up of business information and production execution
information. The determination if an information source is business information or production
execution information is determined by business rules.

4.6.1 Business information

Business information is data from non-production business systems, such as: HR (human
resource), CRM (customer relationship management), PLM (product life-cycle management),
finance, and SCM (supply chain management) systems.

Example: Business information includes, but is not limited to,

. gLneraI and site recipes;

°
—

naining data;
ertificate of analysis (COA);
aterial safety data sheets (MSDS);

istomer information;

aintenance history of equipment;
Foduction schedule (see ANSI/ISA-95.00.01;

c
n
c
e cpst and quality information on raw materials;
n
p
.2

4.6
Production execution information is data dluction Ffesources such as equipment,

material, energy, and personnel; the (defi production rules; production history; and
infor

Example: Execution in

e master/controlreci
* r¢cipe param S;

e s

e h

e

e ¢

e ¢

e s

e ¢

o alarms—and-abRermatevents:

e information on the physical processing equipment and its configuration(s);

e work instructions used by operators.
4.6.3 Procedural element data

A batch production record may contain data about any recipe or equipment procedural
element smaller than a complete batch, such as a unit procedure, operation, or phase. In this
case, the batch production record may contain a recipe element object that contains data on
the associated procedural element.

The procedural element may also contain data on any expanded procedural element
hierarchy, when the standard procedural hierarchy has been extended in the control recipe.
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Figure 6 shows a sample batch production record that contains a recipe element and events
related to the recipe element execution.

NOTE The recipe element data may be used to describe equipment procedural information if the equipment
recipes follow the appropriate structure.

Batch Production Record

4.6.4

Over
prod

Exan

Unit procedure,
Recipe ! operation, phase, or
Recipe Element ] ’ '

Elements P 41 any expanded

Earmula procedural element.

I

Header

Procedure
Events L

Event

or recipe element

h-specific data that is stored in a
represented in a batch production rec

e a
e h
e s

Exan
samf
use.
for tH

g and maintenance;
d or high/low exceptions).
npl sis sample may be taken prior to the start of a batch. The
aMultiple batches, but is not allocated to specific batches prior
Therefereieach\batch production record may need to include the water analysis rg

e sample’takenprior to its use from the water source used.

patch
brd.

vater
to its
sults

Exan

hple”3: Storage and handling data for a lot of intermediate material produced in a single

batch that will be used as a raw material in multiple batches.

Example 4: Non-batch-specific data may be represented in a batch production record, which

does

not include batch identification information, such as a continuous trend.

Figure 7 illustrates a batch production record containing two batch production records.
top-level batch production record contains common data, such as data sets of environmental
trends, and the inner batch production record contains the batch-related data set data within a
batch production record.

The
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Batch Production Record

Data sets

Non batch related
information

[ et
Data set ‘ﬁ/

Batch Production Record

Control

Recipe Control Recipe
Faormula
Header

Batch related
T informetio aN

Procedure I

Data sets ! A\ W
‘ Data set A ‘ig\/ G
~ \

4.7 | Batch production

Figure 7 — Batch producfion reco ith non-batch-specific data

A bafch production re¢co i t the following general categories of Eatch
production information{ defined\ . Nhis table relates the general categories of hatch
prodfiction infor ' i igd in Clause 5.

@\

production record categories

Categoﬂ\

Description

Actual valu \

e analues are the values that were returned from the equipment or personnel

Example 1: The actual amount of material added to a vessel, such as 49,5 kg, ajgainst
rget value of 50,0 kg

Example 2: The actual yield of material produced based on a formula, such as
104,9 kg, against a target value of 1 000 kg

Contained in the event, data set, sample, and production response objects (5.6, 5.7,
5.9 and 5.14

Batch production record
identifying information

Information that includes an identification of the batch production record, the date and
time range covered, the element(s) of batch production covered, and the associated
batch production record specification

If the batch production record contains information from other batch production
records, then it contains the identification of the other batch production records

Defined in the batch production record object (5.4)

Change history

Contains a record of changes to a batch production record. This may include data
such as the time the change was made, the name of the person making the change,
and the reason for the change. Previous data should not be obscured

Defined in the change object (5.10)
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Category Description
Comments Comments are text from any authorized person to be included in the batch production
record. For example, these may be from operators, managers, or reviewers
Comments would typically include the date and time of the comments, as well as an
identification of the person making the comment
Defined in the comment object (5.8)
Common non-batch | Information that may apply to one or more batches or parts of batches

specific information

Contained in the batch production record object (5.4)

Continuous trend data

Data set data is time-sequenced data collected at some time frequency for some
specific time

Example 3: A vessel temperature collected every 20 s, durj he execution|of an
operation

The data values and information required to provide ¢
example, collection time, collection frequency, quali
included in the tag identification object

Defined in the data set object (5.7)

s (for
Id be

Contr

| recipe

ction.
recipe

ontrol

to the

Corre

ated data sets

time

raphy

extensio
g, 5.A58.9%.and

Electr|

bnic signatureg\)

TE
recorded.
E 3 The definition of the system checks are not defined in this PAS, just the

ntatian of anboI or series of symbols executed, adopted, or authprized
indiiduaNto bg the legally binding equivalent of the individual’s handyritten

ignatdres typically include the full name of the signatory, the date an{d time
ing, and the meaning or reason for the signature

n electronic signature will have had a system check of identity befofe it is

means to record that the signature was checked and the signature information.

NOTE 4 Requirements for when an electronic signature is collected, and the|exact
information required in an electronic signature, may be based on regulations and laws.

Detined In the personnel identification manifest object (5.11)

Equipment history

Information on the equipment used in production

Example 5: The history of cleaning, maintenance, sterilization, corrosion history, and
use in other production runs

Contained in production response and event objects (5.14 and 5.6)
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Category

Description

Events

A representation of a discrete occurrence in time that has meaning or significance to

the element of batch production

Events may be expected (for example, the start of a batch) or unexpecte
example, an operator action or equipment alarm).

Example 6: The start of an operation or a phase, the completion of a phase, an
condition detected, operator acknowledgement, or a set-point change

d (for

alarm

Example 7: Operator intervenes to correct unexpected process upset, for example,

places control module in manual mode

Example 8: Process management events such as allocation of equipment to a

creationof a control recipe etc
™

batch,

Attributes may be used to associate an event with a batch erson, equif

ment,

recipe procedure or equipment procedure. These associations may (be-uspd by
software applications to build an activity-based presemta f contemporaneous
events (events that occurred in the same period of ti to identif{namactivity, for
example, an instrument going into alarm, operator sef-point

change, instrument returning to normal

Defined in the event object (5.6)

Late gntries

A representation of events or data re
associated with a production activity that is

Example 9: Solvent lot number genepated af

Contained in any object

onnel

Mater|al information

aterial genealogy, the forwa
successors

d and

terial.
bn, or

Proceps values \

Informatign returned from equipment or personnel at specified points in the elem
batch production

mple 10: A pH, pressure, and temperature value at a time or point in a prod
execution

Example 11: Minimum, maximum or average temperature during a phase

ent of

edure

Contained in the event, data set, control recipe (updated during execution), and
production response objects (5.6, 5.7, 5.16, and 5.14)
Product definition | Information about the product in production, such as the manufacturing bill, or bill of
information resources per element of batch production.
Defined in the product definition object (5.13)
Qualification information Information on the qualifications of personnel performing functions, qualification of the

material being consumed or produced, or qualification of the equipment being used

Example 12: Joe P. Operator has passed all required qualifications to run extractor

unit

Defined in the qualification manifest object (5.12)
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Category Description

Quality information

consumable materials used in production
Example 13: Documentation of the workflow for batch and production release

Example 14: Yields, lot release restrictions, process exceptions, etc.

duction response objects (5.18, 5.16, 5.9, 5.6, 5.7, and 5.14)

Information about the quality of the material produced, material consumed and/or

Contained in the master recipe, control recipe, sample, event, data set, and pro-

Target values A recipe formula process parameter contains a target value to be used i

execution of the recipe.

Example 15: A set-point for an_amount of material to be added to a vessel, su

50,0 kg

n the

ch as

Contained in product definition, control recipe and event objem&w, and 5.6)
Sampl|e and analysis data | Information that documents the analysis of process da h of a
batch. This may include the use of pulling samples, u hd the
results and comments of the analysis activity. It is also pys e can
have multiple data items associated with it
Offline analysis information returned from ratory
systems. Sample and analysis data may b ecipe)
Scheduling information
nd equipment assignments that
targeted start date, tafgeted
Sumnlary data ion\suchyas quality information, product disposition,
le t of batch production, such as for a bdtch or
jime
t is collected before the batch is complete
, and production response objects (5.6, 5.7, and [5.14)
5 Batch produ ecqrd obj model
5.1 | Introd
This [cla motels of a batch production record.
NOTH 1 \ record object model provides a reference model for the creation of data sclhemas
that nmay be used“to~store bgtch production records.
NOTH 2 Thetintended use of these models is to provide a starting point for developing specifications for software
comp¢nents-that address batch production records. The models are not intended to address the internal slystem
architecture of batch production record management systems.

In the cases where the objects and relationships defined in this clause are presented through
an interface or data structure, then that interface or data structure shall use the object names,
the attribute names and the relationships of this clause commensurate with the interface
technology chosen and the capabilities offered.

5.2
5.2.1

Modelling information

Time and date manifestation

When a time stamp, date, or time is used as an attribute, the time zone reference shall be
included. The date and time shall be preserved so that it can be displayed without ambiguity.

A time stamp shall indicate the time zone of reference. If the time stamp is recorded in UTC,

then

the time stamp shall indicate UTC as the time zone referenced.
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NOTE When systems span different time zones it may be acceptable to use a single time zone for all time values.
Time values should be implemented with a clear understanding of the time zone reference used. In such
instances, system documentation should explain time zone references as well as zone acronyms or other naming
conventions.

5.2.2 Language

A batch production record may contain data that is in multiple languages. The specific
language used for data in the batch production record should be identified.

5.2.3 Common (non-batch-specific) data

Com TOTI Uldta, ;IIfUIIIIat;UII IIUt tIUUI tU Ulliy Ul IUdtbiI, may L)U illbiuu'cu' ado pdlt Uf ally. Lf the
obje¢ts. The only difference between common and batch data is that batchdata i iated
with [a single batch (for example, a trend of a temperature measurg ing a
reacfion) where common data is associated with more than one ba h (f \ itility
feeds$ used concurrently by multiple batches) or has a very loose a ) n (for
exanjple, the ambient air temperature during a batch).

5.2.4 Units of measure

The [units of measure used within a batch producti and
unambiguous.

NOTH This is the responsibility of the applicatio

5.2.5 Referenced data

Data| may be embedded in a batch producti & i may
reference externally stored data. - i nced
using the common attribute i 3 i . i tains
the gttribute named “exterqal icCh-coj ication- i ence
to the¢ external data.

NOTH If externally fefe encd data i ecord
to that data may need 3 G

5.2.6

The uage
(UMLL

The jects
are ¢

5.2.7 Attribute definition

A” a tr!butns are nnhnnol ||n|aee |r~|anhf|nr~| as rnquurnr’l |n H'\o 3pprnpr|eta r\!euea

5.2.8 Null values

Many attributes may have a null value. Implementations of this object model shall include a
method to identify when attributes have intentionally been given a null value.

5.2.9 Data quality

Implementations of this object model should include a method to identify the data quality of
critical attributes.

NOTE This PAS does not define standard data quality types.
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Example 1: SQL implementations may have a requirement of NOT NULL for critical attributes
such as Entry ID and Time stamp, preventing invalid null entries. An SQL implementation
may further restrict the Time stamp attribute to only valid time values.

Example 2: XML implementations using XSD definitions may place data type minOccurs=“1"
on critical attributes and may further restrict an Entry ID element to a token or
normalizedString type.

5.2.10 Object identification

Many objects in the information model require unique identifications (IDs). These IDs shall be
uniglie within the scope of the exchanged information.

NOTH The object IDs are defined only to identify objects within related information sefs| The obje¢t) D attrjbutes
are n¢t global object IDs or database index attributes. Generally, objects that are gfements 3 gations, and
are nqt referenced elsewhere in the model, do not require unique IDs.

5.2.11 Data types

The attributes defined are abstract representations, witho a type defingd. A
specffic implementation may define how the information i \

Exan

a) An attribute may be represented as ing"i¥ i J alue
n another implementation.

b) A date/time value may be represented in IS and
n Julian calendar format in another.

c) Alrelationship may be by a
specific tag in XML.
An a y be
zero
NOTH] ut are
only sl
5.2.1
Seve nent.
This dural

elem

Example 1s-Recipe pfocedure, recipe unit procedure, recipe operation or recipe phase.

Example 2: Equipment procedure equipment unit procedure equipment operatio or
equipment phase.

The purpose of this is to associate the data in the product record with the appropriate
instance of production execution. The procedural element and an identification of the
instances of execution shall be defined as part of the procedural element reference.

The format of the reference is not defined in this PAS and is implementation-specific.

Example 3: For batch B-00234, “reaction” procedure, second instance of the “charge”
operation and fifth instance of the “add water” phase could be represented as:

B-00234 | Reaction | Charge [2] | Add Water [5]
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Example 4: For execution of an equipment phase (without a related recipe) within process cell
“fill cell” in unit “Filler-1”, fourth execution of equipment phase “clean” could be represented
as:

Fill Cell | Filler-1 | Clean [4]

5.2.13 BPR internal references

Several of the objects can reference other objects in the batch production record (BPR). This
is additional information captured as part of the production execution or review processes.

nel identification

The I;ollowing four objects may reference other objects: comments, pers
manifest, qualification manifest, and change history as shown in Figure 8.

Personnel
Comment Change Identification
Manifest

Wes an other >
1.1

’\r fe;egc;s ?n\oth > .

\ ) & Batch Productio

1.1
referencgs\en other > / ( 11 Record Entry
references an other > \ \ \ 0.1 {abstract}
N_
Figure 8 Obef e model

5.2.14 Definition of k

Examples are in ed
are multiple ro t

finition. Where multiple examples are used, there
. See Table 2 for how the example rows| and

able 2 — Table example

Attribute n cription Examples

Name|of f|r at Description of first attribute Example #1 for first attribute
Example #2 for first attribute

Example #3 for first attribute

columns are use

Name]|of second attribute Description of second attribute Example #1 for second attribufe
Example #2 for second attribufe
Example #3 for second attribufe

Name of third attribute Description of third attribute Example #1 for third attribute
Example #2 for third attribute
Example #3 for third attribute

When an example value is a set of values, or a member of a set of values, the set of values is
defined within a set of braces { }. The examples are purely fictional. They are provided to
further describe attributes in the model. No attempt was made to make the examples
complete or representative of any manufacturing enterprise.

5.3 Batch production record object model overview

The top-level object model for a batch production record is shown in Figure 9.
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The batch production record shall be a container object that holds all of the batch production
record information; it consists of a set of container objects, each one containing a specific
category of information. The purpose of container objects is to structure a batch production
record so that elements of the same type (event, comment, data set, etc.) are defined
together.

NOTE 1 Most container objects have no standard attributes and are only defined for structuring purposes.

NOTE 2 Batch production records could contain tens of thousand elements, and the use of container objects is
expected to reduce the time needed to generate production records and to check a batch production record for
syntactic correctness. Container objects are also expected to make parsing of batch production records, as well as
searching for selected information, easier.

Some—aof the contajiners

To riduce complexity, Figure 9 only shows the top-level containers.
contain other objects shown in later sections.

All of the objects that make up a container, except for the top-lev, t \cti ecord
objeg¢t, are optional. Any given instance of a batch production recordyma i some
or all of the container objects based upon the business p ' ction
recotd.

NOTH 3 In order to accommodate industry, business, and appticati equi 3 ay be
necespary to add new objects and/or attributes to an implement X

Over| the life cycle of a batch production recor
the batch production record may changeé:

e up

. Bat roducti
Recsrd
}Qcolle ol

0.1 '\%1 \N 0.1 0.1 0.1 0.1
S N
Events taNJets omments Change REIC] Samples L
History Identification P Recipgs
sl N 0.1 0.1 0.1 0.1
Resource Prodixgt Production Production Control Recipe
/‘Q%Iiﬂ tionx efinitiol Requests Responses Recipes Elements

RUNS

Figure 9 — Batch production record top level model

The elements within the containers are specialized types of batch production record entrigs as
showr-taFHigure
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Comments Events Resource Samples Production Product Production
Qualifications P Responses Definitions Requests
%..n ? 0.n ?O.n ?O.n ? 0.n ?O..n ? 0.n
Resource 5 5
Comment Event Qualification Sample faCecicl Pn.)d.u.d cdicen
Manifest Response Definition Request

. Personnel . . .
Change History \dentification Data Sets Master Recipes Control Recipes Recipe Elements
ﬁ)..n ? 0.n ?O-H ? 0.n ?O..n ? 0.n
Personnel
Change Identification Data Set Master Recipe Control Recipe ipg Element
Manifest

O

Batch Production

e
QAR

Record

I
AV

Batch P ion
Reafrd Entry
{abdtact}

N
jects shown j
Oefined in A

gray boxes are
I/1SA-95.00.02

5.4
The
A ba
Tabls
(\ \C blen3~ Batch production record attributes
Name \ \\/ Description Examples
ID We identification of the batch production record. This | 492-2931
attribdte is mandatory. The ID is required to provide a batch
production record with a unique identity. The ID attribute may T59482A4
be modified over the life cycle of a batch production record, | 456
although it shall not be completely removed
NOTE 1 The batch production record ID typically is based
upon a single batch ID or a lot ID. When multiple elements of
batch production are required to produce one lot of material,
the ID may contain both the overall batch/lot ID and an
element of batch production ID identifying a subset of the
production.
Description Additional information about the batch production record Lot release
Campaign costing
Compliance

Material tracking data
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Name Description Examples
Equipment scope The equipment hierarchy scope of the data associated with | Process cell

batch production record

This information represents the physical structure of the
referenced entity to identify its context within the plant
physical hierarchy

Site|Area|Unit
Toledo|Dog food|Line 2

Creation date

The date the batch production record was created

2003-07-14 1454+0100

01 March 2004 14:25 UTC
April 23, 2002 8:30 AM ET

Last changed | The date the batch production record was last changed 2003-07-14 1454+0100
date
01 M 004 14:25 UTC
April|\23, 20028:300AM ET
Changp indication | An indication enabling detection that the batch production ;
record has not been altered
The change indication enables detection that a
production record has been altered, although may not i
the specific alterations
Example 1: A string generated by an MD5 algorithm
hashing algorithm
Example 2: A string representing a digital key,
batch production record
Example 3: A string repr ting ec
batch production record
Recorq status Current status of the batch ‘grodustion_recotd. Twects In process
the current position in a ba produc s life cycle )
Review
NOTE 2 Part 4 does not defing st sAalues Approved
Batch | production | Unique i t|f|c tion oduct|on record | 459293A1-T423 ver 1.0
record specifidation dt cr te th tch pr uction record
specification ID A4Q59492-X43S
Polymer56-PRS42
Expiration date time a whﬁ\}b\éh production record is no | 2003-07-14
e 1454+0100
01 March 2004 14:25 UTC
April 23, 2002 8:30 AM ET
Versiop vem of the batch production record 1.011T
provide historical information
concerning how this version was created.
Campgign ID Thedist of IDs of the campaigns associated with the batch | C4293 923-AKW5.7 832
production record
Lot ID The list of IDs of the lots associated with the batch production | L492840
recora
EOVMW2
NOTE 4 This is a roll-up of detailed information about
produced and consumed material lots that are included in 84293
other batch production record entries.
Batch ID The list of IDs of the batches associated with the batch | 59429-35
production record
B-000349
NOTE 5 This is a roll-up of detailed information about
produced and consumed material lots that are included in 200309041435
other batch production record entries.
Material definition | The list of IDs of the products associated with the batch | 459293A1

ID

production record

NOTE 6 This is a roll-up of detailed information about
produced and consumed material lots that are included in
other batch production record entries.

A4Q59492-5942.1
Polymer56
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Name Description Examples

Equipment ID The list of equipment associated with batch production record Reactor1
NOTE 7 This is a roll up of detailed information that may be | Tank 402
included in other batch production record entries.

Delimiter Defines the character set to be used in delimiting elements in " gt
equipment IDs, and procedural element reference

Language The language used in the batch production record should be | English
identified. If multiple languages are used, the primary .
language should be identified here, and each instance where | SPanish
other languages are used throughout the batch production | grench
record a lacal reference to the languaqge should be made

Korean

5.5
A ba

prod
Tabl¢ 4.

ch production record entry is an abstract type used to define ¢
of tHe objects that make up a batch production record.
iction record entry objects (shown in Figure 10) shall

Batch production record entry

All

Table 4 — Batch production reco

any
gatch
efingéd in

Name Descrlptlon Examples
Entry [D ID which is unique withi e sco of at h ro uctio 1
record. This attribute is Mandator

239432
4A34B

Descrjption Additional information abo tth The control recipe is
embedded in this | batch
production record
Data set time series [data is
stored in the hlistorian
database

External reference in§ a ref enceNto d aWh is stored external to the | Batch control systdm for

process cell A

http://batchserver39/
batch_journal/BID-3939

\\dept_share\archive20
product_ABC

D4\

Object ty |f|es the type of object an entry is based upon. Control recipe
Data set
Change history
Time gtamp The time stamp associated with the entry 2003-07-14 1454+0100)
01 March 2004 14:25 UTC
April 23, 2002 8:30 AM ET
5.6 Event
5.6.1 Event object

An event object shall be represented by the model in Figure 11.
occurrence in time. Event objects document occurrences and can be stored in a batch
production record. This is usually done when an event has meaning or significance to the
manufacture of a product.

There are different types of event objects.
an event type there are different subtypes.

subset of the event attributes.

An event is a discrete

Each event is identified by an event type. Within
Each event type and subtype may use a different
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Any event may contain zero or more user-defined attributes. Attributes not included in the
event object may be defined in user-defined attribute objects. This may be required when
specific systems generate event content not covered by the standard event object.

Event objects may be associated with other events. For example, a process signal may
generate a high alarm, and then a high-high alarm before the high alarm is acknowledged.
Then the high-high alarm may be acknowledged. All of the event objects in this scenario
could be associated with each other to make the information more meaningful than a set of
three unassociated event objects with some common data would be.

Figure 12 illustrates an example batch production record with multiple event objects, one
assofiated event object, and two comment objects. The two comment objects referitq two
diffefent event objects. One event is associated with another event, ar e event) With a
user{defined data element is associated with another event.

1 Associated W
Event
1 ?O.n Q

User Defined
Alarm Event Attribu/t{\\}7 ?(%s\ocia' N
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The

5.6.2 Event at

Tablg 5 lists

‘time stamp” Aattrib
and fime the evc

at

Batch Production Record
Control L
Recipes | Control Recipe
Events =
|
I I \
| Event \
Event \
Evant Ascaociation
User Defined Attributes
Comments L
Comment
N 4

\%

nt

ibute ent objects.

Table 5 — Event attributes

ement relationships

atch production record entry) contains the
required for all events.

date

Name

Description

Examples

Event|type

Npefines the type of the event

See Table 7 for the list of standard event types

Equipment

Procedural execution

Process-data

Eventls+ |hfypn

Defines-the-subivoe-of-the-avent
JF

See Table 7 for the list of standard event subtypes

State change

Equipment ID Identification of the equipment associated with the event R101CompanyE|Site 456|Area
51|Cell 6|R101|TIC203 TIC439
NOTE 1 This is a reference to an equipment entity in the
batch control system equipment model.
Value Value associated with the event 5,0 gallons
See the event type and event subtype for the meaning of | 5,230,439 ea
the value
Red
Open
Failed
Normal

0,3928356834
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Name Description Examples
Previous value The value prior to the change documented by the event 50,0 °C
NOTE 2 For example, when a set-point is changed from | Clean
50,0 to 69,4. In this case the previous value is 50,0 and the High alarm

value is 69,4.

NOTE 3 This may be used to document changes in
equipment status as when the status of a vessel changes
from dirty to clean.

Message text

Text describing the event

Unit recipe started

Ingredient A charge cao
S

50,3 k
Batme

plete —

Persoh ID Identification of the person associated with the event
ck choI nd1
Comppter ID Unique identification of the computer where the ‘event SS C II 1 historian
originated. For example, this may be a gener ur ose\
computer, a controller, or a field instrument ine 4 ontrol system
Procedural element | Reference to a procedural element \23/|React|on|Change[2]|
referehce Adg water[5]
This maps to an element of the procedural
as a phase in a control recipe, or <NULL>
recipe
Categpory The use category of the\eve Informational
NOTE 4 Standard use tegories\ of vents are not |5
defined as part of this RAS. Critical
Escalation
5.6.3 Alarm event
Table 6 lists theut alarmevent objécts.
(\& able 6)- Alarm event attributes
Name (\ \ \ Description Examples
Alarm|eve \ Iﬁor of dMent events during an alarm life cycle Alarm
1 )Standard alarm events are not defined as part of | Detection
thig P Acknowledgement
Clear escalation level 3
Alarm|lin7if Value a measurement exceeded that caused the alarm 459
193
3,38
Alarm type The type of alarm from a process perspective High
NOTE 2 Standard alarm events are not defined as part of | Deviation
this PAS.
Rate of change
Priority Indication of the importance of an event 1

NOTE 3 Standard priorities are not defined as part of this
PAS. Each conforming specification should provide a key
for determining what the priority value means, for example,
is 1 the highest or lowest priority.

Low

10



https://iecnorm.com/api/?name=f441273b939e9f535c59e0e72268103f

PAS 61512-4 © IEC:2007(E)

5.6.4

Table 7 lists the standard event types and event subtypes. Additional event types and event

Standard event type

— 35 —

subtypes may be used as required if events do not fall into an existing category.

Table 7 — Standard event types
Event type Event subtype Description
Control recipe Modification Change in value for a parameter in a control recipe
Value attribute contains the new data value. The previous value
contains the old data value
Example 1: Temperature set-point changed 0, scaling.factor
applied to control recipe
Cdntrol recipe Equipment Change in equipment assigned to or bo
Value attribute contains the new u
contains the old data unit name
Equipment Allocation
Equipment Deallocation
Equipment State chang egor @eqU|p ent state change as defined in Part 1
a 5: Step) 4 started, step 54 stopped
Equipment Stat co Reg¢ordof a command to change equipment state as defined|in
art\
Exarplé 6: Pause procedural elements
Equipment tus ord of an equipment status change
OTE 1 Equipment statuses are not defined as part of this PAS.
Equipment ( od ch\\mi \ Record of an equipment mode change as defined in Part 1.
Equipr@\\ M%e &{ma\r/ Record of a command to change equipment mode as defined|in
Part 1
Equipment Procesy/data Record of a process value received from equipment that has [no
procedural execution reference
Equipment Meéssage Informative information generated by logic controlling a piece|of
equipment
Example 7. Field button used to start manual skid washing
sequence
Equipment Prompt A request from equipment logic to the operator to provide
information for the completion of the logic
Value attribute contains text sent to the operator
Equipment Prompt response Operator response to an equipment prompt
Value attribute contains text or data entry made in response to a
prompt
Equipment Modification Change in value for a parameter in equipment

Value attribute contains the new data value. The previous value
contains the old data value

Example 8: Temperature set-point changed to 500
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Event type Event subtype Description

Alarm Process Alarm on a process value or quality measurement

Example 9: Measured value high, manually entered value out of
range, calculated value low, temperature traps did not reach
target, assay out of limits, or bad quality status on a

measurement
General Message Ilcr:;(iaématlve information generated by an application or control
Message System Message regarding a system component
Example 10: Computer virtual memory low, free disk space low,
contraller_failad LLO _card Failllrr\‘ communications. ouheyef)m
failure
Mdgssage Application Message regarding an application
Example 11: Programme failed to t, prdgrammeXcrashe¢d,
programme shutdown, batch servey/r ved Yatek 34 from
batch list, event file name for a batch
Mgssage Security Message regarding security \ \>
Example 12: Invalid login sward,\ipvalid agcount name, vdlid
login, violation of user righis \
Prpcedural Prompt A request from a p er\a\ort Mde information for
expcution the completion of
Value attribu i the operator
Xa form line clearance per SOP
4
Prpcedural Prompt response Operator regpogse/te(a pW
expcution
alue Nt contains\{ext or data entry made in response t¢ a
promp

Prpcedural Process ata\( c dc;}\a._aro esg value.

expcution . )

<\%(i [e~44: Actual amount of material C-39393 charged is 49,3
kOW49 gpm

Prpcedural

rhatjve text

—

&ss e Infor
expcution
xamwple 15: Start data collection on tag XYZ-123, change data
collection frequency to 0,1 s on tag DTY-384, data value
>o||ected by phase logic reported to batch server, MSDS
referenced
Prpcedural \kte ha@ A procedural element state change
expcutio
xpeut! Value attribute contains the new state, previous value attriblite
contains the old state
Example 16: Active step change
NOTE 2 This subtype may be used to record activity [in
subdivisions of a procedural element such as step start/stop.

Prpeedural State command A request to a procedure element to change its state
ex-\nn}inn

Value attribute contains the command

Procedural Mode change A procedural element mode change

execution . . . .
Value attribute contains the new mode, previous value attribute

contains the old mode

Procedural Mode command A request to a procedural element to change mode
execution . )

Value attribute contains the command
Procedural Target start time Target start time for a procedural element
execution . . .

Value attribute contains a time and date
Procedural Target end time Target end time for a procedural element
execution

Value attribute contains a time and date
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Event type Event subtype Description
Operator Message Information generated by personnel
Example 17: It started to rain and the P2 drain is clogged
Material Movement Material enters or exits the process cell. Material storage location
has changed
Material Consume Material was used in production
Material Produce Material was created in production
Material Reconciliation Material amount changed, usually as a result of inventory counts.
Negotiated response to inventory amount
Material Status change Change In the status of a material (for example,, quarantine,
hold, release). Previous value contains t d statusy value
contains new status
Material Property value Change in the property of a material (for \éxa enphichanged
change since last measurement). Previous contains the old valye,
value contains new value
5.6.5 User-defined attribute
Table 8 lists the attributes of user-defined attribute objects:
The juser-defined attribute element is used to jaglude gddiionNinformation about an ejent,
when the event information cannot be rese i jex
Table 8 — User-defi
Name D scrié_thn\ ) Examples
ID Identificatﬁ he/attrib w )\) Operator station timestamp
[\ ~ Equipment binding digitgl key
Descrjption dditional irifo ion oﬁ@ﬁr-defined attribute Hash value for the event|
<NULL>
Value The(Valde W e IBK AN\ 2003-07-14 1454+0100
Reactor 3
D49E9DEE3439932939578
Unit of mea}{re\ Th nit\<<f m\é\;@fe for the value kgL °C
Data fype I\N'ﬁ\c:;t?v of the data type contained in the value Float date string
\\IO ch implementation of this model should document
\me allowed data types.
5.6.6 Event association

Event objects may be associated to other event objects, such as through a time-based or
equipment-based relationship. Event association objects contain the associations.

Table 9 lists the attributes of event association objects.
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Table 9 — Event association attributes

Name

Description

Examples

Associated entry
ID

Identification of the associated event object

1
239432
4A34B

Association

Description of the association

Charge phase
Pump failure

E-stop

5.7 Data set

5.71 Data set object

A data set object shall be represented by the model in Figure 14.
related data values that can be used to represent time gserik
Corr¢lated data sets are a representation of related data v

NOTHE 1 Time series data sets are data arrays where the
ent the values for specific tag at the specified time.

repreg

NOTE|
press

Data
acco

Data

set objects contain
tag identification definjitio .
contain an optional tim I of one or more data values.

W"%“”\
<\ Containes an ordered collection of

or more time specifications, one or
data definitions. Tag data definitions

Time

Specification Specification

C\o\\ ) \ 1.n 1.n
AN

Tag Ordered data

&

ments

ray of

s, to

more

Containes an ordered collectiop of

b
.A

] Y

Time Value

Data Value

Figure 13 — Data set model

Example 1: Data set objects are a means to represent the time series data that might be

collected or displayed in a table similar to that of Figure 14.

The elements that would be

used to describe the data in Figure 14 are illustrated in Figure 15.
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Time TIC101.PV FC202.SP VLV55
10:55:00 15.5 35000 Open
10:55:15 15.5 34900 Closed
10:55:30 15.3 34900 Closed
10:55:45 15.1 34900 Open

Figure 14 — Sample time series data set

Time Specification Tag Specifications

z | T
l!:SS:OO 15.! 350!!

Open
Data Set 10:55:15 15.5 34900 Closed
10:55:30 15.3 349Q0

(10:55:45X_15.1 ) (34900) qta
S
Time Value Data Values

Example 2: The flow rate into a vessel may onl ehg rtain
phases. Thus, during a unit procedufeNherg” m € ifferent
timesg. This could be stored as three 3 ¢ rate.
Alterpatively, in between uses, instead 0 ' i e , the
batch production record may include tyends at a ult in

up tg seven data set objects, three with a 2 and four with a low sample rafe.

Example 3: Data set objec seht correlated data that might be coll¢cted
or digplayed in a table|sinil ] e the
corrglated data in,figu e1 i inNEi .
TIC20R . FC202.PV
12 35000
75 36500
11.0 33000
15.5 29500

igure 16 — Sample correlated data set

Tag Specifications

Data Set < 13.5 36500
11.0 33000
( 15.5 ) 2950@]4— Ordered Data
o *\
Data Values

Figure 17 — Elements of a correlated data set
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5.7.2 Data set attributes

A data set defines a related set of tags and data values. It represents a span of time for a
time series data or a set of related data values for correlated data sets.

Table 10 lists the attributes for data set objects.

Table 10 — Data set attributes

Name Description Examples

Start time Date-and-time-of-the-start-of-data-in-the-data-set 20030744 1454+04100

01 Ma 04 14:25\UT
ApyiNg3, 2002 830-AM HT

O

O

End tirhe Date and time of the end of data in the data set -07-44 1™454+0400
01 Mareh'2084 14.25UT,|
<\in , 2002 8830 AM HT

Trend pystem Used to specify the location where the data set data'is gfood|Historiaf
reference stored in an external system
Tolego|Fishfood|Line

NOTE Standard formats for referencing tre/d systems a
not defined as part of this PAS. Q
chiver
N\ A

Ddgfood|Line2|Historian

If the

N Q
then the trend system reference attriibute
contains the information necessary to idextify thésexternal .

5.7.3
A ti i i f the time values in the data valueq set.
Tabl i i
ecification attributes
Name /\\ V\)Mription Examples
Relatijve Indjcates iKthe ti e\speoh{cation is relative or absolute ABSOLUTE
{ RELATIVE
N\ N - ]
Offsef If time is relative, then the offset defines the absolute time 10:55:15 2005-05-23
a be added to the relative times to determine the
solute thoés 16:59:00 2005-09-18
5.7. Tag specification

A tag—specification—-objectuniquely—identifies—a—data—souree—tH—contains—the—infermation to
identify a single data source (called a tag) and any data required to interpret the data values,
such as data compression information required to use the data.

Multiple tag specification objects may refer to the same data source.
The same data source may be used in multiple data sets.

Table 12 lists the attributes for tag specification objects.
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Table 12 — Tag identification attributes

Name Description Examples
Data source ID Identification of the source of data for the object TIC002
NOTE 1 This is usually the identification of the data point for | AG542.PV

a data collection system, such as a tag name for a SCADA
system.

XYZ224.BLND

Alias Information of an alternate ID used to alias the data source ID Reactor temp
NOTE 2 This is often an operational identification of the data | Reactor pH
source, |n‘d'|cat|r)g the role the data source performs in Total XY7994 inuentar.
operatiordr Turictorts. d
Descr|ption Additional information about the data source or the tag at
identification object.
p
rence
and
Equipment ID Reference to equipment. Must be specific enoug Site|Arga|Unit |
each data source ID is unique .
oleqo|Pogfood|Line 2
This information represents the physical st
referenced entity to identify its context withi Prgcess
hierarchy
NOTE3 This may be a unj proc
site if that defines the sco ta solrce.
Procefural Reference to the procedural B-00234|Reaction
element procedure, operation, recipe phase i phase, or
referepce equipment step associated for the time | <NULL>
period of they{end segment
Unit of measure pH
are pot defined as part of | °C
°F
should not change across kg
litres
Data flype Discrete
O E 6\ Stardar data types are not defined as part of this | Float
Text
Deadf anc\ nd value used for collecting and storing data values 0,2 %
1
0
Signiflcant'digits | Significant digits used for collecting and storing data values F4.2
12
F7.4

Data
compression ID

Identification of the data compression algorithm used when the
data was collected and stored.

NOTE 7 Data compression algorithms are not defined as part
of this PAS.

Boxcar backslope
Change delta

None

Sampling type

Type of sample and associated data and time the data was
collected and stored.

NOTE 8 Standard sampling types are not defined as part of
this PAS.

Actual/Raw
Interpolated

Best fit



https://iecnorm.com/api/?name=f441273b939e9f535c59e0e72268103f

-42 - PAS 61512-4 © IEC:2007(E)

5.7.5 Ordered data

Ordered data is a container object for data values. There are no attributes for ordered data
objects.

Ordered data contains an ordered collection of data values. The data values correspond to
data values for the trend tags, and shall be in the same order as the tag specification
definitions.

5.7.6 Data value

A dafa value object defines the value of a tag. Table 13 Tists the affributes of data value objectis.

The |data values within a tag data container correspond to data or-theg tag
idenffifications specified in the tag identification object and shall be er ap the
trend tag definitions.

Table 13 — Data value attribute

AN
Name Description \ \ )Examples

Value Value of the data \:}9
d
AN /@ (\ <Null>
N

Quality Indication of the lack of or’presernceNof pro Iems\egci}éd Good
with collecting the data valu

Uncertain

Bad

NOTE 1 Standard qualit indic(ati&ns rexqot defined as part

of this PAS.

Each data value objec i and/the information required to provide context
to th¢ data value in the . The contextual information is dependent upon
the data compre, ta set.

NOTH 2 The change olfje ay be d changes to data values.

Example: Manua ) g cedr when data is incorrectly recorded, such as whegn an
instriment has failex otrect manually measured value must be recorded.

5.7.7

A tinje value afs
attrigutes of\time

efines the time that data values are associated with. Table 14 listp the
€ objects.

Table 14 — Time value attributes

Name Description Examples

Time stamp Time stamp of either the absolute or relative time associated | 2003-07-14 1454+0100
with the data values within the same tag data container

5.8 Comment

A comment object contains comments added to a batch production record that are related to
other specific elements of the batch production record. A comment object shall be
represented by the attributes defined in Table 15.

NOTE 1 This enables comment annotations to be added to a batch production record after the original record is
generated.
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NOTE 2 If comments are changed over time then batch production record change objects may be used to track
changes to the comments.

NOTE 3 If electronic signatures are required for comments, they can be recorded using the personnel
identification manifest referencing the comment.

The “time stamp” attribute (inherited from the batch production record entry) contains the date
and time the comment was applied in the batch production record.

Table 15 lists the attributes of comment objects.

Table 15 — Comment attributes

Nane Description
BPR data Reference to a data element in the batch production record 6/pH
reference (BPR)

ula|
The reference includes the BPR element and the attribute in the
element with which the comment is associated

ent
NOTE The format for a BPR data reference is not defl di
this PAS; the format will be based on the technology ran
implementation of this PAS.
Person ID ID of the person who authored the comment \z>tkinson
nri Laurent
J. van Dyke
CommgEnt Text entered as the commen Coffee spilled on keybogrd of
operator station 4
5.9 | Sample Q v

5.9.1 Sample objeg

A sample object shal , odel in Figure 18. A batch production record
may [contain inf' 3 g uents a\praterial to be sampled, testing of the samplg and
results of the tes i e associated with a batch, a lot of raw matgrial,
intermediate materig i prddct, or another sample that is not associated with a

batch ID.
A sample may const samples as required to meet the material testing requirenjents.
Example; Qay be\required to be taken every 30 min during the react phase and arel then

Sample

Batch Production
Record Entry
{abstract} o.n

AN

Sample Test

‘8

Sample Test
Result

Figure 18 — Sample model
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A sample object contains information about a sample of material tested.
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Sample attributes

sample objects are listed in Table 16.

PAS 61512-4 © IEC:2007(E)

The attributes of

The ID of the sample is the entry ID from the batch production record entry type.

The time stamp the sample was taken is the time stamp from the batch production record

entry type.
Table 16 — S \ ttribut
Name Description ample
Samplg source ID Identification of the lot, batch or sample from which the D2§4
sample material was taken N | BX23
\SAMPLE2
Samplg size Amount of sample taken \/
\ 10
N
Unit off measure Unit of measure for sample size u \E,a{h
Q mL
kg
Samplg type Type of sample Physical sample
NOTE 1 Standard sample types awd as part of | Lab analysis
this PAS. Q Online sample
Semi-continuous data
Samplg pull reason Routine

Process excursion
Shift

Procedural trigger

Samplg expiration 2003-07-14 1454+0100 |01
. July 2004 14:25 UTC April 23,
ality of the sample may degrade over | 50092 8:30 AM ET
ple, a sample of milk should be tested
(\ ‘\s{thm 24 h of taking the sample.
Equipment ID \ \regz{e to equipment hierarchy scope of the data used | Site|Area|Unit|

anufacture product associated with batch production
recgrd. Shall be specific enough such that each data
svurce ID is unique

This information represents the physical structure of the
referenced entity to_identify its context within the plant

Toledo|Dogfood|Line 2|
Sample port 10 001

physical hierarchy

Procedural element
reference

Reference to the procedural element, such as procedure,
unit procedure, operation, recipe phase or equipment
phase, associated with the sample pull

B-00234|Reaction|Wash[2]

SOP reference

Reference to standard operating procedure (SOP) used to
pull sample

SOP15234

5.9.3 Sample t

est

A sample test object contains information about a specific test that was performed on the

sample and records information about the test.

Table 17.

Sample test object attributes are listed in
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Table 17 — Sample test attributes

Name Description Example
Test code Identification of the test procedure used TestCode2334
Example: A pointer into an LIMS historical record of all | Chemometric Technique 123
data secured in the course of this test "
Condition model 234
Test name Name associated with the test performed Bio burden

Spectral data

5.9.4I

Sample test result

Test|results on samples are recorded in sample test result objects. mpl st result object
attriputes are listed in Table 18.
Table 18 — Sample test result attribute
Name Description Example
Resulfs The actual value or list of values ned th\ Pass
performance of the sample test 6.8
Red
Unit of measure The unit of measure of<the s test esults pH
ST
Test disposition Indication that the samp|e test resul \vtable Pass
( \\ Fail
Equip[nent ID }‘K( GC0201
Expedted results h exp esaTt/s Mtest Pass
st results are not defined as part of | Fail
(\ 'S AS 6.2~ 7.4 pH
Statis !cal amypli Average
analysis results Min
defided as part of this PAS. Max
Expiration time Date and time sample test results expire 2000-10-25 13:30
stamp <Null>
5.10 Change

The change object is used to record changes to any object of a batch production record. This
may provide information used to maintain an audit trail of changes to a batch production
record. A change object shall be represented by the attributes defined in Table 19.

Example: Changes to a batch production record include

e addition of new continuous trend segments or a control recipe snapshot;

o extending objects with new attributes;

e modification of a formula value;

e deletion of redundant control recipe snapshot;
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¢ initial creation of the batch production record,;

e change in state of the batch production record.

NOTE 1 The inclusion of the change history in a batch production record may be based upon the requirement to
meet government regulations or to meet the requirements of change management business rules.

Table 19 defines the attributes for change objects.

Table 19 — Change attributes

Name Description Examples
BPR data Reference to a data element that has been changed in the | SampleTestResult%344p/pH
reference batch production record (BPR)

ula|
The reference includes the BPR element and the attribute in
the element with which the change is associated

NOTE 2 The format for a BPR data reference is not defined<
in this standard; the format will be based on the techn
used for an |mp|ementat|on of this PAS.

ent

Pre-chpnge data The previous data for the changed item

0038<10,24 13:14-0600
Batch Sent to warehous

o

- (7 9

Reasoh Cause or need for the chan N Temperature probe faildre,
offline data entered.

Corrected typo

The {time stamp” attribute
and fime the change was¢

ctlon record entry) contains the|date
record.

one or more personnel identifications for the person

NOTHE 3 A change object
i ing the change (“Checked by”), as shown in Figure 4

performing the chang
NOTE 4 A change okject wow i ported with one or more comments on the change, as shgwn in
Figurg 4.

5.11

The
assogi
elect]
attrib

pifest is used to provide evidence of who performed an action
bute for an object instance. This can be used to documept an
onnel identification manifest object shall be represented by the

NOTE 1 Anyattribute that is the identification of a person may require a personnel identification manifest.

NOTH 2\ "UYse of an electronic signature is optional.

The “time stamp” attribute (inherited from the batch production record entry) contains the date
and time the personnel identification was applied in the batch production record.

Table 20 defines the attributes for personnel identification manifest objects.
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Table 20 — Personnel identification manifest attributes

Name Description Examples
BPR data Reference to a data element in the batch production record | SampleTestResult%3445/pH
reference (BPR).

ControlRecipe%42|Formula|
The reference includes the BPR element and the attribute in | TargetWater|Value

the element with which the personnel identification is

associated Comment@A645|Comment

NOTE 3 The format for a BPR data reference is not defined
in this PAS; the format will be based on the technology used
for an implementation of this PAS.

Name Unambiguous and unique name of the person performing the
signing

Reasop Reason for signature

9QJG;RGJAOFO
9GRKGH44FF
JG49TJHVSNS

Changg indication | Indication enabling detection that the personnel_ide

been altered, although it
alterations

Example 1: A string gene
hashing algorithm

batch production record

Example 3;/A\strin e
batch production ego/r‘:p\

5.12 Resource<§
A regsource qualificat urce
(perg ‘ bject
shall

NOTE

Exan 5 not

expin

Perspnnet gualification objects are associated with the relevant batch production record gntry
as depicted in Figure 2. These entries can also be associated with elements defined in ISA
95.00.01-2000 such as personnel model elements

The “time stamp” attribute (inherited from the batch production record entry) contains the date
and time the resource qualification was applied in the batch production record.

Table 21 lists the attributes of qualification manifest objects.
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Table 21 —Qualification manifest attributes

Name Description Examples
BPR data Reference to a data element in the batch production record | SampleTestResult%3445/pH
reference (BPR).

ControlRecipe%42|Formula|
The reference includes the BPR element and the attribute in the | TargetWater|Value
element with which the qualification manifest is associated

Comment@A645|Comment

NOTE 2 The format for a BPR data reference is not defined in
this PAS; the format will be based on the technology used for an
implementation of this PAS.

Resourcetb tdentifircatiomrofthepersonmetegquiprent; Tmateriator Fred-Oakty
procedures

Effectiye time Date and time the qualification became effective 5}\0/1'60
stam
P 2004 1%:25 UT(

(\ ‘\Agril 23\2002 8:30 AM ET

Expiratjon time Date and time the qualification expired \ 2803-87414 1454+0100
t
stamp 01 March 2004 14:25 UTC

April 23, 2002 8:30 AM ET

Qualifigation The criteria that were recorded \ U Equipment sterile

tat
status Ingredient 43A released|for use

Operator trained on SOH

(\ 1055.234

5.13| Product definitjo

Product definitig
man%:facturing bi

ation about expected resources (for example,

and equipment) required to manufacture a product
on per-segment ifition objects contain product segments and the
man g ent definitions used within a batch production rgcord
may differ fro SI/ISA-95 level 4/3 data exchanges.

Product
95.00.0

all use the structure of product definition defined in ANS|I/ISA
SA-95.00.02-2001 with batch production record entry extensiong.

NOTE1 The process and product segments defined in ANSI/ISA-95 are business views of productiop; the
segments used\here mayrepresent physical or operational views of production.

NOTH 2<~In the use of these structures for this PAS, segments should be appropriately defined as needgd for
batch |preduction information.

5.14 Production response

Production response objects shall contain information about actual production (materials
consumed, material produced, equipment used, personnel used, etc.) on a per-segment basis.
However, the segment definitions used within a batch production record may differ from those
used in the ANSI/ISA-95 level 4/3 data exchanges.

Production response information shall use the structure of production responses as defined in
ANSI/ISA 95.00.01-2000 and ANSI/ISA-95.00.02-2001 with batch production record entry
extensions.

NOTE 1 Production responses are made up of segment responses. A segment response contains information on
an element of batch production and is made up of zero or more sets of information on production data, personnel
actual, equipment actual, materials consumed actual, materials produced actual, and consumables actual.
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NOTE 2 The segments used in this PAS will normally relate to elements of batch production such as campaigns,
unit procedures, and operations.

Example: Segments may be defined for the entry of material into the process cell, exit of the
rial from the process cell, and reconciliation of material between actual and recorded
values (usually the result of inventory counts).

mate

5.15

Production request

Production request objects shall contain information about planned production (planned

mate
etc.)

rials consumption, target material produced, planned equipment, planned perso

nnel,

on_a_ per-segment basis. However. the segment definitions used within _a batch

prod

Prod
ANS

extemsions.

NOTE
reque
used,

consu

NOTE
proce

5.16
5.16

iction record may differ from those used in the ANSI/ISA-95 level 4/3 data exchange

uction request information shall use the structure of productio
/ISA95.00.01-2000 and ANSI/ISA-95.00.02-2001 with batch

1 Production requests are made up of segment requests.

5t for production that includes zero or more sets of information @
equipment to be used, materials expected to be consumed,
Imables expected to be used in production.

2 The segments used in this PAS will normally relate elements pf bats
jures, and operations.

Control recipe

1 Control recipe object

D.

bd in
entry

5 of a
to be
, and

productign such as campaignp, unit

A coptrol recipe object sha be repres ins a
reprgsentation of a contraot're ence
models in Part 2.

The ¢ontrol recipg™nod bs. A
control recipe l&@ aster
recipe. Unexecuted ih the
definfition of the con{rqQ roval
histofy do not apply\to écipe while the control recipe has additional attrihputes
such|as actug [

Contfol récipe o . s, of
a control be_stdred in one batch production record. Figure 20 illustrates a lbatch
prodyction recerd with the control recipe information at the start of the batch, the eventg and
continuous frend™>data’ recorded in the batch production record about the execution of the

batch, and the control recipe information at the end of the batch.
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Control Recipe

<&

1 0..N 0..N 0.1 0..N 0..N
Header Formula Eqw_pment Procec_iure Recipe Other_
Requirement Logic Element Information

0.N |O..N

W NReferences -N
0..N Parameter Constraint Other
Step Inforgation| Value
S ON .

0.N

Transition

0..N

Parameter Value

Link

Figure '@& p rr@el

Batch Prodyphén R&x@\
Control C({Qro}%dpe \/
ormula

<> 8 oot Recoe

| Formula |

>

| Header |
| Procedure
Events '
[
[
I I
Event 7~
|DataChange ( }
SA
Event 7~ /
|DataChange ( }
A = 4
Data sets L
| Data set

Figure 20 — Sample batch production record with two control recipe copies
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The procedural execution event type in the event object model may be used to store a record
of each recipe and equipment procedural element’s execution. However, the control recipe
allows storing of the representation of the actual control recipe.

An example of the difference between storing a snapshot of a control recipe,

recording

process management events and data changes to a control recipe is seen in the case of an
operation that can be repeated any number of times based upon a transition condition in the
procedure.

The procedural Ioglc and the transmon condltlon wouId be preserved as part of the control

evenfs. item
was |modified during the batch, these changes should be recordgd Na thegreby
providing an audit trail of control recipe changes.
Procedural elements that are not part of a control recipe exg d as
equipment state change or procedural execution state change
5.16]2 Control recipe attributes
Tabl¢ 22 lists the attributes for control recipe objects.
Table 22< € &e triQt
Name t|on Example
ID Identification of a control re |pe \) MR-1
Polymer X12
4593021
Versign Ident|f| at|o h version troI recipe 1.0
4.01.13A
D
Versiof time 2003-07-14 1454+0100
stamp 01 March 2004 14:25 UTC
< April 23, 2002 8:30 AM ET
Descriptio Additignal information about the control recipe Recipe for tasty treats using
x corn feed in pellets
5.16{3 Control recipe header
A regipe” header contains information about the purpose, source and version of the recipe,

such as recipe and product identification, creator, status, approvals, and issue date.

Recipe header information is described in header objects.

The header has information that

may only be pertinent to control recipes, such as the actual produced product, as well as

information provided by master recipes and recipe building blocks.

Table 23 lists the attributes for control recipe header objects.
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Table 23 — Control recipe header attributes

Name

Description

Example

Effective date

The date the recipe may be used for production

2003-07-14 1454+0100
01 March 2004 14:25 UTC
April 23, 2002 8:30 AM ET

Expiration date

The date the recipe may no longer be used for production

2003-07-14 1454+0100
01 March 2004 14:25 UTC
April 23, 2002 8:30 AM ET

Produgt ID

Identification of or code for a product

Produgt name

Commonly used name for a product

Batch bize Reference value for the size of the batch gen
execution of the recipe
This has an application-specific meaning
Example: May be the nominal size if defalt
are used, amount of material iised, pfaxim
key ingredient quantities
Actual product | The list of products produ as\a \resultof t ecipe | Acetone 1.024
produded execution
Real good amber beer
“ Mearlastomer
Modifigation log \bé to* the r e prior to being
the time stamp of the
e modification, and the
ion log format is not defined as
Appro Is made to the recipe prior to being stored

al history<

record.

hall contain the date of the approval, a
f the approval, the version after approval, a
of each individual approval containing the
approving entity, individual approval date, and
on of the individual approval

NOTE 2 Standard approval history format is not defined as
part of this PAS.

Status

Tgentficaton or a recipe s statas

Released Tor production
under development

Expired

Master recipe ID

Link to master recipe; version, date, etc.

1237-1232
LKE83214.-12
10-Aug-05_RMR

Master
version

recipe

Version identifier for the associated item

1.0
4.01.13A
D
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5.16.4 Equipment requirement

Table 24 lists the attributes for equipment requirement objects.

Table 24 — Equipment requirement attributes

Name Description Example

1D Identification of the equipment requirement Material of construction
Heating capacity

Capacity

is

Description Additional information about the equipment requirement The reactor shall have th
mateyfal o escrlptlon

(]

Equipment class Identifies the associated equipment class or set of equipment I|sh machir
classes of the requirement for a specific segment requirement a 6\

Equipment Identifies the associated equipment set of equipment of the
requirement for a specific segment requirement

Typically either equipment class or equipment is sp?c'fie\ but
N

ill Dine

not both

Quantify Specifies the amount of equipment resourc
applicable. Applies to each member of t d
equipment class sets 19000
200

ALSA
Unit off measure Unit of measure of the as%é%w\d q@ty,(} app(icak&Le) ‘\/
N/

5.16/5 Constraint

Congtraint objects may be 4 iz ith a i i j i in the
consfraint model presented '

Tablg¢ 25 lists the fttri

onstraint attributes

AN
Name \ \Péscription Example
1D /\ }kken\fchatiQn of\the specific constraint Operating volume
Description \ \A}&tio}\el in}blr/nation about the constraint Volume greater than 500 L
Value \ a of the constraint 4
293.45
Red
Unit off measure Unit of measure of the value kg
Gaters
Metres
Data type Data type of the value Float
Date
String

5.16.6 Formula

A recipe’s formula is a category of information that includes process inputs, process
parameters, and process outputs as defined in Part 1.

The formula information of a recipe is described in a list of formula elements. The formula
object does not have attributes. Formula objects are containers for parameter objects.
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5.16.7 Parameter

Parameter objects may be associated with a control recipe formula object as defined in the
recipe formula model presented in Figure 19. Parameter objects are recursive; a parameter
object may contain other parameter objects as presented in the recipe formula model.

Table 26 lists the attributes for parameter objects.

Table 26 — Parameter attributes

Name Description Example

dient_A

| Settle tifne ]

1D Identification of a parameter Add_|

» o«

Paramgter type Identification of the parameter as a “process input,” “process cess in
parameter” or “process output” N

el
Description Additional information about the parameter Amotnt of ¥ QWA o be
adaded
inbut,”

output

Paramgter Classification of a parameter accordind to( user.defined \Uﬁgrinput
subtype classes. Used to enhance filtering and ting atifns KPI
<\ Release criteria

Scaled Flag indicating if the value a raretenNis’ to aled | True
when the control recipe is sgaled. ‘True’ tneans\the parameter

value should be scaled; ‘false’ means jt shobld notpe scaled False

Scale feference Scaling fact, Mue is scaled. | 2

If scaled=t specified, then
the parametei led_usin ctor of the control | 1,99
5.16{8 Paramet;
Tablg 27 lists theattkibs for parameter value objects.
able 27 — Parameter value attributes
AN
ﬁm{\ \ > Description Example
Value gtring Value of the parameter 127
Red
A*(B+C+D)
Data it IPIUth;UII :dcllt;f;\;at;ull Uf :IUVV tU ;Iltclplct thc VCI:UU Otl;lls. CUIIOtaIIt
Choices are “constant,” “reference,” “equation,”
“external” Reference
Equation
Data type Identification of the data type contained in the value | Float
string. Each implementation of this model will define
the allowed data types. If one supported data type is Date
an enumeration, then the data type shall be called String
“enumeration”
Unit of measure Unit of measure associated with the value string kg
Tons
kL
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Name Description

Example

Enumeration set ID When the data type is “enumeration,” this contains an
integer identifying the enumeration set ID to be used
to understand the meaning of the value string

28

5.16.9 Procedure logic

Procedure logic objects contain a definition of the procedural logic in a recipe procedure, as
defined in Part 2. Procedure logic is made up of steps, transitions, and links between steps

d nnnnn H atoapna aond na—andtranal o ond teo oo H
an |u||o|uu||o, oo PSS arra ou.oyo, R etrafsttoRs—anatanRSttHonsS:

The procedure logic object does not have attributes. Procedure logic oy are-‘contajiners

for link, step, and transition objects associated with the same proced

5.16{10 Link

A link object in a procedure logic object describes an exee
steps and transitions. The FromID and TolD attributes
allowing step to transition, transition to step, step to
The
evaly
objeq

Tabl¢

between the

\ 8 IDs or TransitionlDs,

0 transition links.
, is defined in the
ecipe procedure |logic

Name \RES{:n\re)n \\/ Example
ID f|ca n of a(li 1
44
L56
From ID denti tep, or transition at which a link | L438
S rts
< "
/\ T003
To ID 'icaMof the link, step, or transition at which a [ N2404
s
\ H2
T004
Link type \/S/pecifies if the link is a procedural control flow or a | Control link
material transfer association. Valid values are “control
link”, "transfer link," "synchronization link," "parallel | ParallelConvergent

divergent," "parallel convergent," "serial divergent,”

Transferlink

“serial convergent"

Depiction Defines how the link will be presented. Valid values are
"none," "line," "ID," "LineAndID," "LineAndArrow,"
"LineArrowAndID."

LineAndID
ID
LineArrowAndID

Evaluation order An integer that defines the specified order of evaluation
of the link (if required) to meet the left-to-right
evaluation of procedural logic transition checks that are
specified in Clause 6 of ANSI/ISA-88.00.02-2001

All links from the same step to multiple transitions are
assumed to be evaluated in the order that is specified by
the order field. Lower numbers are evaluated first

1
5
21

Description Additional information about the link

Connects the initial step and
transition TOO1
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