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Optimizing the engineering and business workflow with up-to-date computer programming languages is
an important industrial challenge. This task has been tackled successfully by the Project Group “Lists of
Properties” (PROLIST®). The current results of several years’ work are published as NAMUR recommendation

NE 100.

This document provides a method for standardizing the descriptions of process control devices and systems
as well as their operating environments and operating requirements (e. g. specification data). Each device
type is defined by a list of properties (LOP) containing the corresponding characteristics. This is a basic
requirement for exchanging device information between different IT systems.

Use of the LOPs therefore supports data exchange between systems in a customer-supplier relationship and
between systems within an organization, e.g. CAE or ERP systems. The NE 100 also enables storage of device

data as LOPs in process control systems or field devices.

Property / List of properties (LOP) / PROLIST / Electronic data exchange / Engineering process

1. Introduction

The exchange of product data between various technical
disciplines and the corresponding process control systems
(electrical, measuring and control technology) can only run
smoothly when both the information to be exchanged and
the use to which this information is to be put have been
clearly defined. NE 100 makes an important contribution
toward achieving this aim [1].

In the past, the requirements on process control devices
and systems were described in various ways by customers
(users) when asking suppliers or manufacturers to recom-
mend equipment.The suppliers in turn described the devices
according to their own documentation and using different
structures and media (paper, databases,

CDs, e-catalogs, etc.). The situation was

similar in the planning and develop- Supplier

exchange of information for all parties involved need to be
standardized.

NAMUR recommendation NE 100 proposes a method for
standardization which will help both suppliers and users of
process control equipment and systems to optimize work-
flows both within their own companies and in their
exchanges with other companies. Depending on their role
in the process, engineering firms may be considered here to
be either users or suppliers [2]. This context is illustrated in
Fig. 1.

Devices are specified using properties. These properties
are compiled into lists of properties, each of which describes
a specific device type. NE 100 covers both properties that
may be used in an inquiry or a quotation and detailed prop-
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Fig. 1: Support for customer-supplier relations through NE 100.
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erties required for integrating a process
control device into systems for other
tasks, such as planning (e.g. in CAE sys-
tems), maintenance and ERP systems.
The Project Group “Lists of Proper-
ties” (PROLIST®) was founded in Ger-
many on April 10, 2003. It is a nonprofit

Property

deﬁnédfby
1

Attributes

Preferred name

Example

organization reporting to the NAMUR Identifier Nominal width
Executive Board. The companies, asso- Version number AAA108
ciations and universities registered as Revision number 001
PROLIST members can be found on its 001

. . Definition
website at: www.prolist.org.

The Project Group's aims are:

® To create and update characteristics Value list

Source of definition

i

A numerical specification of the value for the ,inside diameter” (clear opening),
which is identical for all components of a pipeline system, by contrast ...

DIN IEC 534- 1:1987 Armaturen Terminologie Teil 1: Definition der Grundbauarten

and lists of properties (LOPs) for elec- Value code Value meaning
trical and process control devices o o

® To make LOPs immediately available gzg gzg
to manufacturers and users through DN10 DN10
the NAMUR recommendation o NS (/2
NE 100

® To internationalize LOPs through an  Fig. 2: A property and its attributes.
IEC standard

NAMUR Recommendation 100, Version 3, which was pub-
lished on August 31, 2006, [1] is entitled, “Using Lists of Prop-
erties in Process Control Engineering Workflows”. In order to
use the LOPs access is required to the PROLIST database
from which all or some specific LOPs can be selected and
downloaded (the access code is available from the PROLIST
Office).
The aims of the LOPs of NE 100 are:
® To define a common language for customers and suppli-
ers through the publication of LOPs
® Through the application of NE 100, to optimize workflows
between these partners and within their own organiza-
tions in engineering, development and purchasing proc-
esses, among others

® To reduce transaction costs

The process of international standardization of NE 100's
content with IEC is underway. Firstly, cooperation was
arranged between PROLIST and ISA taking the ISA Spec-
Sheet 20 into account. Secondly, an IEC working group was
established to bring the PROLIST LOPs up to an international
standard (IEC 61987-10 and -11).

2. Structure and features of lists of properties

Lists of properties to specify devices and systems are now
state of the art based on well-established standards, norms
and guidelines. The data model on which they are based is
described in the IEC 61360 [3] and ISO 13584 [4] series of
standards.

2.1 Properties

Properties are specific features serving to describe objects,
such as process control devices. These features include
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requirements and basic conditions which are either imposed
by the environment in which the device is to operate or
which should be taken into consideration. They also include
all the device’s technical details.

The property itself is defined by the attributes assigned to
it, such as identification (ID code), preferred name, defini-
tion, unit, and format (Fig. 2).

2.2 Lists of properties with block structure

A list of properties is a compilation of characteristics. When
all the properties of equal importance are arranged on a
single level, we call it a linear list of properties. As more and
more properties are added the list becomes increasingly
confusing but clarity can be restored by structuring the
properties in blocks.

A block of properties can consist of one or more proper-
ties. It can also contain one or more subblocks (Fig. 3). A
block is a grouping of properties describing an abstraction
from a complex feature of a device type. Blocks can be
assigned to the necessary level as dictated by the technical
requirements. However, when a list of properties is com-
piled, an effort is made to keep the hierarchy as flat as pos-
sible. At the lowest level, subblocks will contain only proper-
ties.

If subblocks are present, a reference property is included
in the higher-level block to refer to the respective subblock.
The block structure within the list of properties is illustrated
by the UML schema shown in Fig. 4.

The attributes of blocks are structured in a similar way to
the attributes of properties and thus include an ID code, a
name and a definition.

The block structure makes it easier to create new lists of
properties. Once a block has been defined, it can be repeated
at various points in the same list of properties. For example,
the electrical output block can be used for both analog and
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binary outputs. An individual property can assume a differ-
ent meaning depending on its position within the list of
properties, i.e. into which block it has been inserted. Simi-
larly, a block itself can also assume a different meaning.

The cardinality of a block of properties is a structural expres-
sion which defines whether and how many times a block is to
be used within an LOP or whether it is to be omitted.

If the properties in a block of properties are required more
than once in an LOP (e.g. to cater for several analog outputs,
channels or process connections), the structure of the block
is defined only once. When generating the transaction data
for a specific device, the value assigned to the counting
property then defines how often that particular block is to
be repeated.

The cardinality function defines the relationship between
a counting property, the value of which determines block
repetition, and a reference property referring to the block in
question.

In the example shown (Fig. 3), the cardinality function is
assigned to the ,number of process connections” property in
order to control the repetition of the ,process connection”
block of properties.

Fig. 3: Example of
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When preparing the transaction data, the user determines
how often the “process connection” block of properties is to
be used by entering a positive integer in the “number of
process connections” property. If zero is entered, the block
will be omitted.

Structural concepts, such as views, polymorphism and com-
posite devices, are described in greater detail in NE 100 [1].

2.3 Types of lists of properties

Most classification systems that use lists of properties con-
centrate exclusively on describing the technical features of a
device type. NE 100, on the other hand, makes it possible to
take account of other aspects.
In NE 100, these aspects are described using certain types
of lists of properties:
® Device List of Properties (DLOP), describing the technical
features of a device
® Operating List of Properties (OLOP), describing the oper-
ating aspects, i.e. ambient conditions
e Administrative List of Properties
(ALOP), describing all the informa-
tion needed for data exchange

Device type LOP = List of Properties

OLOP = Operating LOP

DLOP = Device LOP °
ALOP = Administrative LOP CLOP = Commercial LOP

Commercial List of Properties (CLOP),
describing all the applicable com-

specialisation mercial data
LoP CeaiE D) Property  f+— The structure of the LOPs provided
IYYY Y . 7'y in NE 100 can be represented using the
. schema shown in Fig. 4, which is based
Block on the Unified Modeling Language
has_ (UML) [5].
cardinality L. . . )
describestdevice The Administrative List of Properties
ALOP cLop oLoP DLOP composition R:::;:’::; (ALOP) should be used whenever trans-

describes_operating_parameters

mitting transaction data. It contains
header data, i.e. information about the

describes_device_commercially

describes_device administrative

type of document (e.g. inquiry, offer),

Fig. 4: Simplified UML schema of a LOP.
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and the issuing details for the transac-
tion (e.g. author’s contact data). For an
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inquiry, the ALOP will contain the cus-

f . . Description
tomer’s properties and organizational o B
and administrative information of the OLOP

Description for
Measuring instruments
| of the DLOP |

required to process the inquiry. The
ALOP of the offer prepared in response
to an inquiry will contain the properties
relating to the supplier with the corre-
sponding data.

The Operating List of Properties
(OLOP) contains the main data relating
to the device’s operating environment
(ambient conditions). It also contains

s

the data required for device design. All
basic operating requirements are con-

Flange block
in the OLOP

Flange block
in the DLOP

tained in the OLOP. In an inquiry, the
customer will specify the required
ambient conditions (e.g. maximum
ambient temperature) in the OLOP for
correct device selection.

These requirements on a device cor-
respond to the properties that are used
to describe a process operator in a formal process descrip-
tion, as specified in VDI/VDE Guideline 3862 [6].

The Device List of Properties (DLOP) is used to describe a
device and thus serves as a compilation of the main results
of a development by a manufacturer and to support e-com-
merce as well as applications in CAE and ERP systems. It is
also useful for maintenance purposes (e.g. when updating
and upgrading versions).

At the beginning of a procurement process, the customer
can build an ,inquiry view” in the DLOP and use this view to
enter their technical requirements . In practice, when a DLOP
is in the inquiry view, it will contain only a few entries. The
supplier, however, may use the DLOP to its full extent if he
wishes to provide the customer with a full description of the
proposed device. The DLOP also contains CAE-relevant prop-
erties that can be imported to a CAE system as master data
for a device.

Within the meaning of VDI/VDE Guideline 3682 [6], the DLOP
corresponds to the properties for technical resources. The struc-
ture of the blocks in the DLOP roughly
reflects the structural specifications

Fig. 5: Interrelationship between properties in the OLOP and DLOP.

LOP = List of Properties
OLOP = Operating LOP
DLOP = Device LOP

SCE

other words, the CLOP contains the commercial aspects of
an offer.

In addition to the types of LOPs mentioned above, prepa-
ration of further types of LOPs is planned covering other
important aspects of the engineering workflow, such as
maintenance and installation, for inclusion in future versions
of NE 100.

3. Use of lists of properties in the engineering
and business workflow

The use of LOPs in the engineering workflow is based on the
workflow for process control projects as shown in NA 35 [8].
The pre-engineering, inquiry generation, offer generation,
selection and detail engineering stages will be discussed
here by way of an example. Figure 6 indicates which types of
LOPs are used at each stage. These LOP types are shown in
bold type with a grey background.

defined by the IEC 61987-1 standard [7].

Fig. 5 illustrates the difference in
meaning when a property is used in a
DLOP and an OLOP taking as an exam-

Pre-

ple the installation of a measuring
device in a pipeline. The properties for
nominal diameter (DN) and nominal
pressure (PN) are used in the OLOP to
describe the operating environment
(pipeline), whereas in the DLOP they
characterize essential features of the
device used.

The Commercial List of Properties

ALOP

oLoP

DLOP

cLop

ALOP ALOP ALOP ALOP
OoLoP OoLoP oLoP OLOoP
DLOP DLOP DLOP DLOP
CLOP CLoP CLOP cLop

(CLOP) contains data such as prices,
delivery times, transport information,

ALOP = Administrative List of Properties
OLOP = Operating List of Properties

DLOP = Device List of Properties
CLOP = Commercial List of Properties

and order or delivery quantity that are-
important for business workflows. In
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Fig. 6: Use of LOP types at individual project stages.
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result, they not only have a record of
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DLOPT Device List of Properties | note Other DB be well below that of the recommended
CLOP Commercial List of Properties B it o

Fig. 7: Data exchange in the engineering workflow between customer and manufacturer.

The application of NE 100 is explained using the following
workflow (Fig. 7). The workflow is to be largely automated.
When preparing an order or a technical inquiry, the cus-
tomer proceeds as follows:
® They must have access to a tool that is capable of han-
dling the lists of properties, e.g. a CAE tool.
® They select the appropriate device type (list of properties)
for their specific application.

® They enter the inquiry data into the input masks provided
by the tool. These will generally be the ALOP, the OLOP
and the DLOP.

® The tool generates an XML transmission file (transaction
data) according to NE 100, which they send via the Inter-
net to one or more suppliers.

Modern CAE systems consist of several modules: a mod-
ule for process engineering, including the P&l diagrams, a
module for the piping systems, and a module for the process
control equipment. When a new loop sheet is created, the
process control module can import the required data from
the processing engineering module. This relieves the proc-
ess control equipment planner of many manual input tasks
while enhancing data quality.

The transmitted information is used by the supplier to
generate an offer. He adds more data to or changes the con-
tents of the DLOP. In addition, he adds his own ALOP and,
above all, a CLOP containing the commercial details. He then
sends this offer to the customer in the form of an XML trans-
mission file.

The customer can now compare offers received from
different suppliers and select the most appropriate for his
order. Because each property has been assigned a unique
ID code, the values for the properties contained in the
offers can be easily evaluated by computer. The customer
can also use the data transmitted by the supplier(s) to
generate their own plant or system documentation. As a
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XML files. The XML file has been defined
by SAP, Paradine and PROLIST.
The following principle is imple-
mented in the workflow shown in Fig.
7. All the data that have to be entered in an IT system for a
specific process control device or system should only need
to be inserted once in the entire chain of subprocesses in the
workflow. Adherence to this principle considerably enhances
the quality of data processing.
The main objectives of LOPs in the engineering workflow
are summarized below:
® To describe the operational and functional requirements
on a process control device
® To enable a device supplier to submit an offer for a
suitable process control device based on these require-
ments

® To order devices through a procurement/purchasing
system

® To document the data of a process control device in a
structured manner

® To provide device data for planning purposes using CAE
tools

3.1 Structural and transaction data

The structural data for each device type are determined by
the LOP for that device type. The data for this LOP come from
the OLOP or the DLOP (see also Section 2.3). The structural
data determine the sequence of the properties or blocks of
properties and the arrangement of these structural ele-
ments, which are indexed accordingly.

For installed devices or for requirements on devices to be
delivered, transaction data are exchanged between cus-
tomer and supplier or between different technical depart-
ments within a company. This means that values are assigned
to the properties defined in the structure and these values
are then transferred to an XML transmission file for transfer.

The use of structural data to generate transaction data is
explained below based on an example and illustrated by
Fig. 8.
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4, Infrastructure -
the basis for use

In order to use the NE 100 LOPs within
business processes between compa-
nies system support is essential. At
present several CAE system suppliers
have already implemented or are work-
ing on implementing the NE 100 LOPs
in their systems. Furthermore, PROLIST
provides the systems described below
[9].

The PROLIST database (server) is an
online dictionary which is available to
PROLIST members. It is accessible
through a standard internet browser
via the Web. No local installation is nec-
essary. Companies may download NE
100 LOPs in different file formats (XML,
xls or pdf). New LOPs are also gener-
ated online in the system with a work-
flow engine supporting the joint devel-
opment of LOPs for new devices. The
PROLIST database is based on the
Online Reference Dictionary developed
by the Vienna-based Paradine company
for PROLIST.

PROLIST supports the creation of
device inquiries for suppliers or offers
to be sent to customers based on the
NE 100 LOPs. If the companies do not
(or do not yet) have there own systems

Structural data

ALOP

« Document type

OoLopP

» Max ambient temperature [

DLOP

« signal level

+ Upper ambient temperature limit

» Weight

Transaction data
Customer sends to supplier:

Inquiry

Name of property: Value:
{- Document type [ Inquiry ]
Name of property: Value Unit:
|- Max ambient temperature ]
Name of property: Value Unit:
\ { - Signal level ] l4—20 mA]

i « Upper ambient temperature Iimit]

Customer sends back to supplier:

Technical offer

CLOP

« Delivery times — - - - _______

Name of property: Value:

\>{ » Document type ] [ Offer ]
Name of property: Value Unit

\\ﬂ - Signal level ] l4—20 mA]
\‘l « Upper ambient temperature Iimit]
-t | [2]
Name of property: Value Unit
{ + Delivery times ]

DLOP = Device LOP
CLOP = Commercial LOP

LOP = List of Properties
ALOP = Administrative LOP
OLOP = Operating LOP

Fig. 8: Structural and transaction data for inquiry and offer.

or infrastructure to process the NE 100 LOPs, they can use
the PROLIST User Package. This is a service based on the
PROLIST database which allows users to evaluate and store
NE 100 LOPs in their own workspace on their servers. These
specifications can be downloaded in XML, xIs and pdf format
and used for the respective business processes.

PROLIST also assists users in processing NE 100 LOPs on
their own systems with PRO-SPEC, an offline tool. PRO-SPEC

is a Windows application running on
XP-based systems. It was developed by
PROLIST and implemented by Paradine
and supports the NE 100 LOP structure.
Evaluated NE 100 LOPs can be created,
edited, compared and exported in XML
and xls format. PROLIST members can
receive and use PRO-SPEC free of
charge. For non-PROLIST members it
can be purchased through the PROLIST
Office (e-mail: prolist@namur.de).

5. Summary

PROLIST's members are seeking to
exploit this unique opportunity to opti-
mize their internal and external proc-
esses and workflows and to reduce
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equipment
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transaction costs in engineering and procurement by utiliz-
ing lists of properties. Initial experience of using LOPs in
engineering workflows has been already gathered in pilot
projects [10, 11]. PROLIST companies are now preparing for
the operational launch of LOPs, including commercial data.
CAE systems in particular play a decisive role in the practi-
cal application of NE 100 on the customer side by supporting
and increasing planning efficiency. The CAE systems used in
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!
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further orders

equipment data
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O Operating List of Properties
[ Device List of Properties (in inquiry view)
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Fig. 9: Data exchange throughout the life cycle of a device.

decision

Customer

data

equipment

39




Automation Survey

the planning process must meet essential requirements aris-
ing from the engineering workflow under NE 100 (Fig. 7).

One important condition is that all documents in the form
of XML transmission files, for example, should be capable of
being exported from and imported to the system. It should
also be possible, as envisaged by NE 100, to import CAE-rel-
evant data such as terminal designations. The CAE systems
should be able to automatically accept the master data of a
new device type. Another important factor is the ability to
compare the technical device data from several offers in the
same CAE system.

The exported and imported files thus help to increase
data quality in the context of integrated electronic data
exchange with other systems, including ERP systems (such
as SAP).

Throughout the life cycle of a device, data about the
device are exchanged between the various departments
concerned, including process and process control planning,
operations, maintenance and procure-ment data on the
customer side or sales, marketing, development and after-
sales service data on the supplier side. The complex work-
flows associated with this information exchange are illus-
trated in Fig. 9 below:

The use of standardized and harmonized properties and
the associated values can optimize processes both between
suppliers and customers and within their own companies.

In its simplest form, NE 100 provides specifications for
process control devices and systems with defined proper-
ties. When applied to its full extent, NE 100 can form the
basis of structures and interfaces in ERP, maintenance and
CAE systems, and process control systems, as well as user/
supplier marketplaces.
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