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Legal information

Legal information
Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are nonbinding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.
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Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement – and continuously maintain – a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
http://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: http://www.siemens.com/industrialsecurity.
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1 Introduction
1.1 Objective of the Application Example

1

Introduction

1.1

Objective of the Application Example
This is a best practice application example, which shows you the basic functions
and benefits of the COMOS FEED software solution by means of a sample project.
About 80% of the total costs of an industrial plant project are already defined at a
very early planning stage.
The decisions in the design phase, the so-called
Front-end Engineering and Design phase (FEED phase) significantly influence the
subsequent detailed planning and are crucial for the practical feasibility,
performance and cost efficiency of a plant or component. Efficient plant planning is
therefore only possible if the planning process is controlled right from the outset.
So, for instance, errors/faults that occur when designing the process flow diagram
in the FEED phase, must be identified early in order to avoid subsequent costs due
to corrections, or even damage to property and persons. A tool is needed to allow
simplified definition and regular checking of process planning rules.

 Siemens AG 2018 All rights reserved

The following requirements should be met to improve the process of the existing
workflows, to save time, to reduce costs and to conserve resources:


One-time entry and reuse of data by means of centralized data management
and standardized interfaces, i.e. data consistency across all trades.



Full integration of all trades/disciplines involved in the planning of the system.



Traceability of changes across discipline boundaries.



Integration of design data through interfaces to simulation programs



A uniform database from the first process design right through to plant
operation.



Detection and documentation of data changes.

This application example gives you an initial insight of how you can use the
COMOS FEED software solution to implement the requirements and issues shown
here.
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1 Introduction
1.2 Modes of operation and benefits of COMOS FEED

1.2

Modes of operation and benefits of COMOS FEED

General information
With COMOS FEED, you can portray the order of events (e.g. complete processes,
flow directions and the relationship of the various processes to each other) in block
diagrams quickly and efficiently.
Process flow diagrams (PFDs) can be used for basic process engineering in
COMOS FEED. All necessary data sheets and lists, such as overview charts,
material information, etc., can be generated automatically.
COMOS FEED gives the user an initial base for the rough calculation, even at this
early stage of planning.
COMOS FEED offers a library with modules that can be copied, moved and reused
via drag-and-drop. It is thus possible to standardize recurring sequences to
individual requirements and recall them at any time. If one requires similar
sequences in new projects, these can also be modified and used again.

 Siemens AG 2018 All rights reserved

An open interface model ensures greatest flexibility and data consistency during
import and export of data. The interfaces can be used to directly access the
process data from different simulation programs. Data can be seamlessly imported
and integrated into COMOS and can be used to create process flow diagrams in
COMOS FEED. The simulation objects can be linked with PFD objects in COMOS
without problems.
Due to individualized rules and review mechanisms, the Knowledge Base in
COMOS FEED guarantees the correctness of the engineering data. The planning
engineer can create and apply comprehensive sets of rules for error-free creation
of process flow diagrams. The review of rules just has to be triggered for the
process to continue automatically. Different warning levels indicate deviations from
the rule and their severity.
Once the PFD is completed, you can easily convert all of the data and information
from the FEED phase to Piping and Instrumentation Diagrams (P&IDs) in the next
step.
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1 Introduction
1.2 Modes of operation and benefits of COMOS FEED
Range of functions
COMOS FEED covers the following areas of process engineering planning, among
others:
General modeling of the process in the block diagram



Precise description of process units and their equipment in a process flow
diagram (PFD)



Management of design case-specific process data including the material flow
components



Automatic documentation of planning in data sheets



Import of any design cases from the Aspen Plus, ProMax, PRO/II, HYSYS,
ChemCad, Ebsilon Professional and UniSim Design simulation programs



Design Case manager



Automatic exchange of data between PFD objects and their design casespecific objects



Calculation of technical data in Excel, e.g. to design pumps



Assignment between the theoretical levels of a column and its trays



Status check according to predefined (engineering) rules in the knowledge
base

 Siemens AG 2018 All rights reserved



Figure 1-1: COMOS FEED

Benefits


Reduction of the error and risk potential due to comprehensive review
mechanisms



Simplified integration of design data through interfaces to simulation programs



Time and work efficient PFD creation due to reuse



Best data overview due to intelligent process flow diagrams



Enables a rough calculation of costs even in the initial engineering phase by
providing an early provision of basic data as accurately as possible
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1.3

Example project
In .zip file
“109480737_COMOS_FEED_application_example_preconfigured_project_iDB.zip”,

you will find a pre-configured COMOS project and the
“109480737_COMOS_FEED_Aspen_import_files_for_example_project.zip” compressed
file.

This file contains various Aspen Plus simulation cases
(see chapter 3.2 Simulations import from Aspen Plus data)
Based on this project data, you can use COMOS FEED to extend an existing plant
structure to include ethylene glycol production.
To do this, add another process action in the block diagram in the COMOS project.
After this, import the simulation information for the new process action from the
Aspen Plus data.
You will also find explanations on how to use the import simulation data to create a
process flow diagram (PFD).
Below, you further adapt the PFD and specify the equipment for production.
Here, you can see how the data flow works in COMOS and

 Siemens AG 2018 All rights reserved

which analysis options you have.
The final step is to convert the PFD to a Piping and Instrumentation Diagram
(P&ID).

CAUTION

Note

The pre-configured application example is for illustrative purposes only
and it is not a fully worked out solution to implement in your plant.

The COMOS FEED product plays a central role in this application example.
You can find information about plant engineering using COMOS P&ID, EI&C,
Logical, and MRO in the overview of manuals by visiting:
www.siemens.com/onlinesupport/comos
You can find other helpful articles and links in chapter 6 "Further Information".
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1.4

Components used
The application example was created using the following software components:
Table 1-1
Component

Note

COMOS V10.2 SP2
(COMOS platform + COMOS
FEED +COMOS P&ID license)

Note

Sales and Service contacts for COMOS Software solutions
(English)
http://w3.siemens.com/mcms/plant-engineeringsoftware/en/contact/Pages/Default.aspx

If you have already purchased COMOS, visiting the link below will give you
information on how to download COMOS/COMOS-Walkinside full versions and
updates or to order them on DVD.
http://support.automation.siemens.com/WW/view/en/67811976
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You can find other helpful articles and links in chapter 6 "Further Information".

This application example consists of the following components:
Table 1-2
Components

Filenames

COMOS database

109480737_COMOS_FEED_
application_example_preconf
igured_project_iDB.zip

Aspen Plus files.

109480737_COMOS_FEED_
application_example_Aspen_
import_files.zip

Application example
documentation

109480737_COMOS_FEED_
application_example_docu_
en.pdf
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This file contains a preconfigured
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(incl. Project)
This file contains
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Plus.
This document
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2.1 Opening the COMOS database and example project

2

Preparation of project data

2.1

Opening the COMOS database and example project
This chapter describes how to open the supplied COMOS database and the preconfigured COMOS example project that it contains.

Procedure
1. Unpack the supplied zip file
"109480737_COMOS_FEED_application_example_preconfigured_project_iDB
.zip".
This file contains a COMOS database with the preconfigured example project
(based on the iDB).
2. Open COMOS.
Figure 2-1

 Siemens AG 2018 All rights reserved

COMOS menu bar

Navigator

Working area

Detail window

Note

In the "COMOS Platform Getting Started" manual, you can look up other useful
information about basic COMOS operation.
You can find other helpful articles and links in chapter 6 "Further Information".
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2 Preparation of project data
2.1 Opening the COMOS database and example project
3. On the COMOS menu bar, click on the
“Open database” button
.

The system opens the “Open database” dialog.
4. Click on the “Browse” button

.

A selection window opens.

 Siemens AG 2018 All rights reserved

Figure 2-2

5. Select the supplied database here:
"109480737_COMOS_FEED_application_example_preconfigured_project_iDB
.mdb "
6. Click on the "Open" button.
Figure 2-3
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2 Preparation of project data
2.1 Opening the COMOS database and example project
7. Open the drop-down list in the "User name" field.
8. Click on the “@Setup” entry.
Figure 2-4

9. Click on the "OK" button.

 Siemens AG 2018 All rights reserved

Figure 2-5

COMOS is now connected to the database.
After this, open the example project in COMOS.
10. To do this, click on the “Open project” pushbutton
COMOS menu bar.

on the

11. Click on the button of the topmost “Demo Project” node to open the lower
level “FEED Application example (preconfigured project)” working layer.
12. Double-click on working layer
“FEED Application example (preconfigured project)”
to open the pre-configured COMOS example project.
Figure 2-6
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2 Preparation of project data
2.1 Opening the COMOS database and example project
Note

The application example is carried out on one working layer.
This allows you to restore the original state of the source database at any time.
Working layers offer even more advantages.
The working layer model of COMOS does no form part of this application
example.
You can find further information on this topic in the following manuals:


“COMOS Platform COMOS Platform Getting Started”, Section 6 “Working
layers” and Section 19, “Managing working layers”



"COMOS Administration", chapter 3
"Administration of projects and working layers"

 Siemens AG 2018 All rights reserved

You can find other helpful articles and links in chapter 6 "Further Information".
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2.2 Basic COMOS project settings

2.2

Basic COMOS project settings

2.2.1

Basic information regarding language settings
The languages of your operating system, MS Office, SIMATIC PCS 7 and COMOS
must be identical. Set the languages accordingly.
For example, in German the comma is used as a decimal separator and in English
as a thousands separator. With different settings, this may cause values to be
calculated incorrectly.
If this is not the case, this may, for example, cause problems in calculating pump
attributes using Excel (see chapter 3.4.1 "Calculating pump attributes using
Microsoft Office Excel").

Result
The languages of your operating system, COMOS, and MS Office are identical.

2.2.2

Basic COMOS project settings

 Siemens AG 2018 All rights reserved

This chapter explains the basic settings are needed for correct implementation of
the application example.
Open project properties
1. In the COMOS project, right-click on the project node to open the
corresponding shortcut menu.
2. Click on the entry:
"Properties > Project".
Figure 2-7

The properties dialog of the project opens in the work area.
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2 Preparation of project data
2.2 Basic COMOS project settings
Specify the project structure
1. Select the category "Project data".
2. Check the "Project structure" field in the “Links” directory. In this field,
“@30|M00|A20|A10|A10 Project presetting, general example" must be
selected.

 Siemens AG 2018 All rights reserved

Figure 2-8

2

If “@30|M00|A20|A10|A10 Project presetting, general example" is not selected,
proceed as follows:
a. Click on the “Browse”
button.
The “Select project structure…” dialog opens.
Figure 2-9
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2 Preparation of project data
2.2 Basic COMOS project settings
b. Select the project structure:
“A10 Project presetting, general example”.
c.

Then, click on the "OK" button.
Figure 2-10
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d. Then click on the "Apply" and "OK" buttons to save the changes and to
close the project properties.
Figure 2-11

Result
You have selected the project structure.
Defining the project structure specifies, for example, the inputs that you can
select on each object using the right mouse button.
This application example is the basis of the following application examples,
which are based on it.
For this reason, this general link is selected here.
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2 Preparation of project data
2.2 Basic COMOS project settings
Specify Revision options
In the example project, activate revision monitoring and set it appropriately.
1. To do this, select the "Revision options" category
2. In the “Monitoring” folder, choose the following revision monitoring:
“(1) Create revisions upon changes (generate *revisions)".
The exact objects that the revision monitoring monitors depends on the selected
report comparison method:


With timestamp-based comparison, the timestamp is monitored for all COMOSbased objects and texts.



With content-based comparison, the contents are monitored for texts and the
timestamp is monitored for the other COMOS-based objects.

You should choose content-based comparison for the example project.
3. To do this, in folder
“Report revision comparison method”, choose the “Content (texts)” entry as the
"Basis of comparison".

 Siemens AG 2018 All rights reserved

4. In the “Show omitted texts” field, choose the “Since latest revision” entry.
This defines from when onward the omitted texts are displayed in the revision
comparison procedure.
Figure 2-12

3

4
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2 Preparation of project data
2.2 Basic COMOS project settings
You should choose the “COMOS Revision Printer” as the revision archive/printer
for the example project. You can install it directly in the COMOS installation routine.
A revision archive is a printer driver for revision files. When a revision is completed,
the document is printed to a file
(see chapter 3.6 "Revisions"). These print files are summed up in the revision
archive.
5. In the "Settings” folder, choose “COMOS Revision Printer” as the "Revision
archive".

Note

Choosing a printer driver is the same as choosing the format in which the
revisions are to be archived.



In the project properties, the preconfigured printer interfaces are displayed even if the
printer drivers have not been installed.
Set the printer drivers such that you have access to the print settings of the printer
driver from within COMOS. Otherwise, you will get an alarm message when you want
to conclude a revision.

 Siemens AG 2018 All rights reserved

6. In the “Redlining” folder, select the “Display revisions with redlining” radio
button.
This option is necessary for you to be able to carry out redlining in the revision
documents and to display it in the corresponding report.
Figure 2-13

1
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2 Preparation of project data
2.2 Basic COMOS project settings
Result
You have activated revision monitoring for the example project.
This means that the system checks evaluating and interactive reports to see if
information relating to COMOS objects has changed
(see chapter 3.6 "Revisions").

Note

Revision monitoring does not include external documents. Revision monitoring
does not acquire purely graphical elements, which users draw manually on the
report, such as lines and circles, for example.

In the case of the application example, content-based comparison was selected. In
the case of texts, the system monitors the content; and with the other COMOSbased objects it monitors the timestamp.
Apart from this, you have selected a revision printer and activated the "Redlining"
function.

 Siemens AG 2018 All rights reserved

This means that that you can carry out redlining of your revision documents.
(Markings and comments) and the markings and comments are shown in the work
area of the open report (see chapter 3.6.2 "Redlining").

Note

For further information about the topic of revisions and the possible revision
archives in COMOS, including their properties, refer to the manuals:
 "COMOS Platform Administration", in chapter 12.22 “Configuring revisions”:
 “COMOS Platform Operation”
You can find other helpful articles and links in chapter 6 "Further Information".
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2 Preparation of project data
2.2 Basic COMOS project settings
Specify process development
1. Select the “Process engineering” category.
2. Check whether the base object collection below is selected in the “Base object
for pipe section” field:

If nothing is selected in the "Base object for pipe section" field click on the
"Browse" button .
The "Select object" dialog box opens.
3. Navigate to entry:
"@30 > M00 > A50 > A10 > A40 > A10 > A10".
4. Then click on the lower-level entry
"A10 Pipe Section".
5. Click on the "OK" button to close the dialog box.

 Siemens AG 2018 All rights reserved

Figure 2-14
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2 Preparation of project data
2.2 Basic COMOS project settings
Figure 2-15

Result

 Siemens AG 2018 All rights reserved

You have specified the base objects for the pipe sections.
You need this setting/selection to convert process flow diagrams (PFDs) to a
Piping and Instrumentation Diagram (P&ID) to create the corresponding piping
objects from the streams, for example (see chapter 3.7 "Converting PFD to P&ID")
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2 Preparation of project data
2.2 Basic COMOS project settings
Specifying FEED project settings
1. Select the “FEED” category.
In
“Link to process for FEED structure”, check in the
“Base object node for the process” field that the base object collection below is
selected:
Figure 2-16

If nothing has been selected in the "Base object node for the process" field,
click on the "Browse"
pushbutton.
The "Select object" dialog box opens.
2. Navigate to entry:
"@30 > M21 > A20 > A10".
3. Select lower-level node "A10 process".
4. Then, click on the "OK" button.

 Siemens AG 2018 All rights reserved

Figure 2-17
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2 Preparation of project data
2.2 Basic COMOS project settings
5. Click on the "Apply" and "OK" buttons to save the project settings and close
the dialog.

 Siemens AG 2018 All rights reserved

Figure 2-18

Result
This setting/selection is important for various COMOS FEED functions, e.g.:


Simulation import



Case manager



Knowledge base
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3 Configuring the example project
3.1 Extending a block diagram

3

Configuring the example project

3.1

Extending a block diagram
This chapter shows you how to use the COMOS FEED functions in order to extend
the block diagram for ethylene glycol production.
It shows how to create a new process action with the corresponding substances
and boundary streams in the block diagram.

Note

3.1.1

A block diagram is an interactive report. It is used to describe the process in
general terms by means of process units, material input arrows and material
output arrows, boundary streams, and boundary stream flags.

Creating a process action
This section shows you how to create a new process action in the block diagram.

Procedure
 Siemens AG 2018 All rights reserved

1. Open the "Units" tab.
2. Open the "P001 process" object node.
Fig. 3-1

Note

In COMOS, the chemical process that you model is encapsulated in a "Process
Unit" object. All the associated information and objects are created below this
project node.
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3 Configuring the example project
3.1 Extending a block diagram
3. Double-click on the "FB_B10" block diagram to open it.
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Figure 3-2
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3 Configuring the example project
3.1 Extending a block diagram
4. To expand the plant, you need an additional process unit in the block diagram.
To create a new process unit, click on the "Process unit"
symbol on the
Report menu bar and place the object on the block diagram.
A process unit (object) is created automatically in the Navigator, under the
“A70 process unit” folder.

 Siemens AG 2018 All rights reserved

Figure 3-3

5. Click on the placed process unit until it changes color to magenta.
6. Click on the name of the process unit.
A text box is displayed. Rename it to "Reaction 02".
The corresponding object in the Navigator is automatically updated.
Figure 3-4

Result
You have created a new process action ("Reaction 02") in the block diagram.

COMOS FEED best practice
Entry ID: 109480737, V2.0,

06/2018

26

3 Configuring the example project
3.1 Extending a block diagram

3.1.2

Creating material input and output arrows
This section describes how to create the material input and
output arrows.
For the application example, you need two material input arrows because two
substances are required for ethylene glycol production (ethylene oxide and water).
In the following section, you will see how to create the material input arrows and
material output arrows.

Procedure
1. On the Report menu bar, click the button for the material input and output
arrows

.

2. Left-click to place the arrow in the report.
3. Create another material input arrow.
4. The corresponding objects are created automatically in the Navigator under the
block diagram.

 Siemens AG 2018 All rights reserved

Figure 3-5

3

2
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In the next step, change the description of the material inputs to "Material input
water" and “Material input ethylene oxide”.
5. Select a material input arrow for this and change the description in the
appropriate text box of the Report menu bar.
6. Then, click on the “Execute” button

.
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Figure 3-6

Figure 3-7

Result
You have created two material input arrows in the block diagram and added the
corresponding description.
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3.1.3

Creating and assigning pure components
This section describes how to create the pure components that you need for your
production process and how you assign them to the associated material input and
material output arrows.
For ethylene glycol production you need two raw materials – ethylene oxide and
water.
The following section, shows how to create and assign the pure components.

Procedure
1. Right-click on the “A50 pure components” folder to open
the corresponding shortcut menu.
2. Use the shortcut menu to create the water and ethylene oxide pure
components:


"New > A10 Stream objects > A70 water"



"New > A10 Stream objects > A30 ethylene oxide"
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Figure 3-8

Note

Double-click on the pure component object to open the corresponding properties.
Here you have the possibility of specifying the attributes of the pure component.
In the example, they are filled in via a Simulations Import
(see chapter “3.2 “Simulations import from Aspen Plus data”)
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Assign the corresponding pure components to the material input arrows that you
created in the block diagram in the previous section.
3. To do this, select the top material input arrow in the block diagram, for
example.
4. Right-click on the associated shortcut menu to open it and click on the
"Properties" entry.
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Figure 3-9

5. Open the "Component data" tab.
6. Drag-and-drop the "Water" pure component to the "Single substance" field.
("Component (substance)").
Figure 3-10

2

Now, you have assigned the material input arrow to the associated “water”
pure component. This is now displayed in the material input arrow.
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Note

For better handling, you can divide the views in COMOS.
1. To do this, click on a tab in the work area, for example, hold down the left
mouse button and move the mouse.
A View menu is displayed in the work area.
2. Drag the mouse to the left-hand part of the View menu, for example, and
release the mouse button.
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The view is split, and the tab is displayed in the left-hand part of the work
area.
You can also merge the divided areas again by moving the mouse to the
middle part of the View menu:

7. Repeat steps 3 to 6 for the ethylene oxide pure component

Note

Pure components can also be created via a simulation import
(see chapter 3.2 "Simulations import from Aspen Plus data")

Result
You have created the “water” and “ethylene oxide” pure components and assigned
them to the material input arrows.
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3.1.4

Drawing and specifying boundary streams
This section shows you how to create boundary streams in the block diagram and
to specify them. Boundary streams represent the flow from material components,
e.g. between the material input arrows and the process units.
In the example, you should connect the material input arrows with process unit
"Reaction 02" and process unit "Reaction 02" with process unit “Drying”.

Procedure
1. Select the "Connection" button on the Report menu bar

.

2. Connect the “Water” and “Ethylene oxide” material input arrows
to the “Reaction 02” process unit as shown in the illustration below.
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Figure 3-11

2

Connect process unit "Reaction 02" to process unit "Drying".
When you connect both process units, the following window opens.
3. Click on the “OK” button.
Figure 3-12
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The system creates a new connection and a link to the "Drying" process unit.
Figure 3-13
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Note

The created boundary streams are sorted automatically in the Navigator under
process "P001" in the "A20 boundary streams" folder.

In the next step, you should place a boundary stream flag on the block diagram.
This reads out the most important data of the boundary stream and displays it. This
is a purely graphical element, i.e. no associated object is created in the Navigator.
4. Click on the "Boundary stream flag" button

on the Report bar.

5. Move the mouse to the point in the boundary stream where the flag is to be
placed. The boundary stream will turn yellow.
Left-click to place the flag.

Figure 3-14
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6. Select the boundary stream flag in the block diagram.
In the properties tree you can specify the most important parameters
of the boundary stream.
Here, enter the following data:
- Pressure:
- Temperature:
- Mass flow:

1 bar
80 °C
0.03 kg/s

7. Then click on the "Apply" button
to apply the data. This is then shown in the boundary stream flag.
8. Click on the "Save"
diagram.

button on the Report menu bar and close the block
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Figure 3-15

9. Click on the “Save project” button

on the COMOS menu bar.

Result
In block diagram, you have created and specified boundary streams between the
material inputs and the process units.

Note

For further information on the block diagrams topic, refer to the manual:
"COMOS Process FEED Operation", in chapter 6. "Editing a block flow diagram".
You can find other helpful articles and links in chapter 6 "Further Information".
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3.2

Simulations import from Aspen Plus data
This chapter describes how to import simulation data from Aspen Plus into
COMOS, for a faster and simplified specification of your COMOS project data.
In the application example, the chemical process for additional ethylene glycol
production in Aspen Plus has already been simulated for various design scenarios
and their required objects.
A design case for a "normal" (DESIGN) and a "very low" (MIN) ambient
temperature during production.
You should import this simulation data from Aspen Plus into COMOS to furtherspecify the project data for the created process unit "Reaction 02".
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Figure 3-16: Aspen Plus Simulation

If you have created a simulation in one of the simulators, like Aspen Plus, you can
import it into COMOS and continue planning from there.
During importation, all of the PFD objects, single substances, and components as
well as all the design case-specific data are created automatically in COMOS.
The interfaces import objects of the simulators to COMOS without changing the
source file while doing this. Assignment of the object attributes between the
simulator and COMOS is defined in the COMOS software (standard import) and it
is based on the formats specified by the simulator.
The following section gives you a detailed description of how to import Aspen Plus
data to COMOS.
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Procedure
To perform the import you require the Aspen Plus import files.
You can find these in the supplied .zip file:
"109480737_COMOS_FEED_application_example_Aspen_import_files.zip".
The .zip file contains three simulation files from Aspen Plus which you need for
expansion of the plant.
1. Unzip the .zip file.
In the first step, you import the design data for a “normal temperature” during
production (DESIGN design case)
2. To do this, go to the Navigator and open the object node of process unit
"Reaction 02".
3. Right click on lower level folder
"A10 simulation data, process unit" to open the corresponding shortcut menu.
4. Click on entry:
"New > A10 Simulation case process unit".
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Figure 3-17

A new simulation case object is created.
5. Double-click on the created simulation case object to open its properties.
6. Change the name to "DESIGN".
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Figure 3-18

7. Then click on the
"Apply"
close the dialog.

and "OK"

buttons to apply the changes and to

8. Right-click to open the associated shortcut menu of the created “DESIGN”
simulation case and use it to create a new import document for Aspen:
"New > A10 Aspen XML simulation import"
Figure 3-19

9. Double-click on the import document that you created to open
the corresponding properties.
10. Open the "Import data" tab.
11. Click on the "Browse"
button and select the supplied
“1_Aspen_import_design_case_APP_FEED.xml” import file.
12. Then click on the "Start import" button.
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Figure 3-20

13. The data is imported from the import file into COMOS.
The "COMOS FEED Log" status window opens – this is where the system logs
possible errors or misconfigurations during the import process.
Once the import display reaches 100% and the log file has been created, click
on the "Close" button.
Figure 3-21

The data from the import file has been imported into COMOS. So-called
simulation objects are created below the import object for this purpose.
The simulation objects are given the same names as the objects in the
simulator.
Simulation objects are auxiliary objects - you do not edit them.
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3.2 Simulations import from Aspen Plus data
Figure 3-22
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Note

For each design case that you import, create a simulation case object in the
“A10 Simulation data, process unit” folder (also known as "SIMCASE"). All
relevant data for this import is gathered beneath the SIMCASE. The import
document is also created there. You use it when controlling import and storage
of important data from the simulation run.

In the second step, create PFD objects from the simulation objects. You work with
these PFD objects during subsequent engineering activities.
14. To do this, click on the “Create PFD objects” button.
15. Then click on the ”Apply” and “OK” pushbuttons.
Figure 3-23
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The corresponding equipment, the pure components, and the process streams
were generated automatically from the simulation data.
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Figure 3-24

Result
You have imported simulation data from Aspen Plus into COMOS and you can now
use it for further engineering in COMOS.

Note

COMOS has interfaces to various simulators.
You can read about them in the manual
“COMOS Process FEED Administration”, in chapter 1 “Supported process
simulators”.
To learn how to import data from other simulators,
refer to the “Process FEED Operation” manual in chapters 7 and 8.
You can find other helpful articles and links in chapter 6 "Further Information".
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3.3

Process flow diagram (PFD)
This chapter describes how to create and edit a process flow diagram and how to
place the necessary equipment.
It also shows you how the data link functions in COMOS and how to perform initial
consistency checks in the process flow diagram.
In the example, you will specify the process flow diagram for process unit
"Reaction 02". To do this, you use the data of the simulation import from Aspen
Plus.

3.3.1

Creating a process flow diagram
A process flow diagram is an interactive report. You can use a report of this type to
describe a process unit more exactly.
This section describes how to create a process flow diagram and to use the
imported simulation data from Aspen Plus to place and specify the equipment
faster.

Procedure
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1. Right-click on process unit "Reaction 02” to open the corresponding shortcut
menu.
2. Use it to create a new PFD:
"New > “Process flow diagram, DIN A1”
Figure 3-25

3. Double-click on the process flow diagram that you created to open it.
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3.3 Process flow diagram (PFD)
4. Open the lower-level objects of the "A30 Equipment” folder.
In this folder, you can find the objects (equipment) that were generated
automatically from the simulation import.
5. Drag & drop the “DEST1 Column” object to the process flow diagram.
Figure 3-26
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2

6. When placing, the system displays the “Use template?” window below.
This window is displayed, since COMOS has detected from the simulation
import that the column consists of several objects. There is already a standard
template for this in the COMOS library.
Click on the "Yes" button to use the standard template.
Figure 3-27

Note

If you on click the "No" button, only the column object is created.
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7. Place objects "FL-1 separator" and "GL-R reactor" on the process flow diagram
as shown in the figure below.
8. Then, click on the "Save"
process flow diagram.

button on the Report menu bar and close the
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Figure 3-28
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Note

This application example uses a simulation file from Aspen Plus. Just like
ProMax and ChemCad, it contains no equipment coordinates. You must
therefore place the equipment for these tools manually.
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COMOS reads coordinate data from PRO/II, Hysys and UniSim Design
simulation data to enable you to place the equipment automatically on the
process flow diagram by means of another button.
This means that steps 1 to 8 have been eliminated for these tools.
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In the next step, create the connection between the equipment. The information
that is needed for this is also contained in the simulation import.
9. To do this, double-click on the the import document of the "DESIGN"
simulation case to open the corresponding properties.
10. Open the "Import data" tab and click on the “Place PFD streams” button
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Figure 3-29

11. Open the process flow diagram of process unit "Reaction 02” again. The
process streams have been created automatically and connected according to
the simulation data.
Figure 3-30
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12. Create another simulation case ("MIN") for process unit
"Reaction 02" and import the simulation data from Aspen file
"2_Aspen_import_min_case_APP_FEED.xml".
To do this, proceed as described in chapter 3.2 "Simulations import from
Aspen Plus data".
Figure 3-31

2
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1

Result
You have created a process flow diagram and used the imported simulation data
from Aspen Plus to place and specify the equipment.
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3.3 Process flow diagram (PFD)
Note

When you import data for a new design case, COMOS checks whether the
objects below the simulation case object have already been imported for another
design case. When doing so, it checks all import objects. The test is based on
identical names.
Equipment:
 If the equipment has already been imported once, the corresponding PFD
object will already exist and is not recreated. A new design case is created
below the PFD object.
 If the equipment is being imported for the first time, a new piece of PFD
equipment is created and a new design case is created below the equipment.
Design cases of process streams and components:
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 If the design case has already been imported, the corresponding PFD
process stream will already exist, including the relevant design case below it.
The current design case is created in parallel to the existing design case. It
gets the same name as the current design case.
 If the design case is being imported for the first time, a new PFD process
stream is created. The process stream gets the same name as the simulation
object of the design case.
A PFD design case is created below the process stream and gets the same
name as the current design case. The PFD components are created below
the PFD design case.
Pure components:
 If the pure component already exists in the "Pure components" folder, a new
pure component is not created. Nothing further is done, because pure
components do not represent design case-specific information.
 If the pure component does not yet exist in the "Pure components" folder, the
pure component is created in this folder.
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Note

You can also adapt the process flow diagram manually to optimize the graphics
or to select lighter streams.
Since the assemblies are initially still grouped, you will need to undo the
grouping for this purpose.
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1. Select an assembly.
2. Select it and open the corresponding shortcut menu by right clicking on it.
3. Select the "Grouping > Cancel" command from the shortcut menu.
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3.3.2

Linking process streams with boundary streams
This section describes how to link process streams to boundary streams.
You have created the process streams. You can link them to the boundary
streams. In this way, the design data is also passed on to the boundary streams. In
the application example, we show this on the basis of the FEED stream

Procedure
1. Open the block diagram.
2. Open the process flow diagram of process unit "Reaction 02" and place it to
the right of the block diagram.
Figure 3-32
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3

The FEED stream in the process flow diagram represents the material input of
process unit "Reaction 02" in the block diagram.
If you link the two streams together, the corresponding data is transferred to the
boundary streams.
3. To do this, select the boundary stream flag in the block diagram and open its
shortcut menu by right clicking on it.
4. Use it to open the properties.
5. Open the "General stream data" tab.
6. Select the FEED stream in the process flow diagram.
7. The symbol

is displayed on the Report menu bar.

8. Click on the icon, hold down the left mouse button, and drag it into the
"Process stream" field in the properties of the boundary stream.
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3.3 Process flow diagram (PFD)
Figure 3-33
1
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4

The data of the process stream is then transferred to the boundary stream.
As a result of the process stream assignment, some fields will be displayed in
orange in the properties of the boundary stream. This means that values have
changed in the corresponding parameters.
You can decide whether to accept the previous data of the boundary stream or
the one of the process stream.
Hover the mouse on top of one of the fields. You can see the original data and
the new data in a display field.
Figure 3-34
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Apply the new data to the example project.
9. To do this, right-click to open the tab of the corresponding shortcut menu and
click on the “Refresh static links on tab” entry.

Note

If you want to keep the old values, click on the
“Static links: Accept differences for object...” entry

 Siemens AG 2018 All rights reserved

Figure 3-35

10. The boundary stream flag shows the updated stream data immediately.
Then, click on the "Apply" and "OK" buttons to save the data and close the
properties dialog.
Figure 3-36

Result
You have linked a boundary stream from the block diagram to a process stream
from the process flow diagram and applied the values for the boundary stream to
the process stream.
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3.3.3

Placing equipment on the PFD
This section describes how to place objects/equipment from the COMOS library
onto the process flow diagram (PFD).
You should insert an additional pump between the separator and the column and
enter the relevant data. This demonstrates how the data flow in COMOS works.

Procedure
1. Open the process flow diagram below process unit "Reaction 02".
2. Select process stream "KONZ-1" and right-click on it to open its corresponding
shortcut menu. Then, click on the "Properties" entry.
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Figure 3-37
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3 Configuring the example project
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3. Open the "Case list" tab.
Using simulation import, you have imported two design cases ("DESIGN" and
"MIN"). For the "MAX" design case, you should input example data manually.
Enter "220" in the Temperature field and "19.34" for Pressure.
4. Then, click on the “Apply” and "OK" pushbutton to apply the values.
5.
Figure 3-38
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6. In the next step, create an additional pump in the process flow diagram.
On the toolbar on the right-hand side of the COMOS work area, you can find
the standard objects for equipment that are stored in COMOS.
Select the object for the pump and drag and drop it on process stream "KONZ1" (between the separator and the column).
Figure 3-39

In the Navigator, the relevant pump object ("P001 Pump") is created
automatically under process unit "Reaction 02" in folder "A30 Equipment".
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7. The placed pump was not present in the simulation data that was previously
imported from Aspen Plus, which means that no process data has been
created for it.
Process stream "KONZ-1" (on which you have placed the pump) does have
process data that you can apply to the pump.
To do this, double-click on the pump to open its properties.
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Figure 3-40

8. In the properties of the pump, open the “Process data 1” tab.
Here, various fields are highlighted in orange, since all of the relevant data
was applied automatically to the added pump from process stream "KONZ-1".
You can decide whether you want to accept this data for the pump.
9. In the example project, apply all of the data from process stream "KONZ-1" to
the added pump "P001".
To do this, right-click the tab of the corresponding shortcut menu to open it and
click entry: “Refresh static links on tab” entry.
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Figure 3-41

10. The data has been applied to pump "P001".
Then, click on the “Apply” and “OK” pushbuttons.
Figure 3-42

Result
You have placed a pump from the COMOS library on the process flow diagram
(PFD) and applied the data of the process stream to the pump.
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3.3.4

Changing data in the PFD
This section describes how data changes to equipment objects in the process flow
diagram impact related objects (data sheets, lists, etc.), for example.
In the application example, you should change the "Operating pressure" process
value of pump "P001". Based on this scenario, you are shown how this change
affects the associated objects (data sheets, lists, etc.)

Procedure
1. For a better overview, place the properties of pump "P001" next to the process
flow diagram of process unit "Reaction 02".
2. In the properties of the pump, click the "Operating pressure” entry, hold down
the left mouse button, and drag the entry under pump "P001".

 Siemens AG 2018 All rights reserved

Figure 3-43

3. Select pump "P001" and right-click on the corresponding shortcut menu to
open it.
4. Use it to open the associated data sheet of pump "P001":
"Navigate > Documents below > Data sheet".
Figure 3-44
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5. On data sheet "P001", enter the value 17 in the “Operating pressure” field and
then click anywhere you like on the data sheet.
The value of 17 bar for the operating pressure is shown automatically in the
process flow diagram and in the properties of the pump.
6. Click on the “OK” button to close the properties of pump "P001".
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Figure 3-45

7. Click the "Save"
changes.

button on the COMOS menu bar to save all of your

8. Close all the dialogs in the work area.

Result
You have carried out an example of data modification to pump "P001" and seen
how this has impacted the associated properties, data sheets, and process flow
diagrams.
The value has been applied to the object and displayed automatically in all of the
representational media.
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3.3.5

Stream selection and component grouping
This section shows you how to configure the content and layout of the material
balance on the process flow diagram.
You have the following options:


Specify the process streams



Specify the sequence of the process streams



Specify and group the components



Specify the sequence of the components

In the example, you should hide and group process streams.
Procedure
1. Double-click on process unit "Reaction 02" to open it.
2. Right click on the corresponding shortcut menu to open it.
3. Click on the "Properties" entry.
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Figure 3-46

4. Open the "Attributes > Material balance" tab.
5. Click on the "Stream selection" button.
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3.3 Process flow diagram (PFD)
Figure 3-47

The system opens the "Stream selection" dialog. Here, you can select which
process streams are to be displayed in the material balance on the process
flow diagram and which ones are not.
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6. Select streams "FEED", "GL-AUS", "H2O-DEST", "H2O-H1", “KONZ-1”, and
“PRODUCT" and then click on the "Add" button.
Figure 3-48

This shows the streams in the "Selected stream" field.
7. Click on the "OK" button.
This means that the system only displays these streams in the material
balance of the process flow diagram of process unit "Reaction 02".
Figure 3-49
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8. In the next step, group similar components.
To do this, click on the "Component lumping" button.

Figure 3-50
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The system opens the "Component lumping" dialog.
This allows you to specify which components are to be displayed in the mass
balance in what order, and to group them.
9. Group components "DIEG", “TETREG”, and "TRIEG".
To do this, hold down the "Ctrl" key and select components "DIEG",
"TETREG", and "TRIEG".
10. Then click on the "Group" button.
Figure 3-51

1

11. Assign the name "Side products" to the group.
To do this, select "Group 1" and double-click on it.
12. A text box is displayed.
Rename the group to "Side products".
13. Then, click on the "OK" button.
Figure 3-52
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14. In the Properties dialog, click the "Apply" and "OK" buttons to save your
changes and close the properties of the process flow diagram.
15. In the Report menu, click on the "Refresh document" button

.

In the process flow diagram, you can see the modified material balance.
Figure 3-53

Result
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This section showed you how to configure the content and layout of the material
balance on the process flow diagram.
Optional
In the process flow diagram, you can also create an equipment bar.
1. To do this, open the properties of the process flow diagram.
2. Open the "Attributes > Document options" tab.
3. Select the “Display equipment bar on PFD” checkbox.
4. Then, click on the "Apply" and "OK" buttons to apply your changes and close
the dialog.
5. Update the process flow diagram
Figure 3-54
1
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3.3.6

Case manager
This section describes how to manage various design cases for your process.
In the example, these are design cases "DESIGN", "MIN", and "MAX".
Using case management, you can specify a case that applies to the whole process
or just to the respective process unit.
Case management is available on two levels of your planning structure:


At process level:
Any action that you carry out in the Case manager applies to the entire
process.



At process unit level:
Any action that you carry out in the case manager only applies to the process
unit.

The following section describes how to specify a design case for process unit
("Reaction 02").
Procedure
1. Open the process flow diagram and zoom into the material balance.
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2. Double-click on process unit “Reaction 02” to open the corresponding
properties and place the dialog on top of the process flow diagram’s dialog.
3. Open the "Case manager" tab.
4. On the “Case manager” tab, open the drop-down list in the "Set active case"
field and choose "MIN" as the active design case.
Figure 3-55
2

1

Note

The drop-down list shows you all of the design cases that are in the structure
under the process or process unit.
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5. In control group "Apply actions to", you specify where you want to extend your
action.
Activate the options below for the example project.


“Equipment”



“Process streams”

6. Click on the "Set active case" button.
All of the corresponding values in process unit "Reaction 02" are now set to the
MIN case.
Figure 3-56
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1

7. Update the process flow diagram to see how the corresponding parameters
have changed (MIN values entered).
Figure 3-57

8. Set design case "DESIGN" back to being the active case.
9. Then, click on the “Apply” and “OK” pushbuttons.
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Figure 3-58
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1

Result
You have changed the design case for the process unit ("Reaction 02") from
"DESIGN" to "MIN" and back again from "MIN" to "DESIGN".
In this connection, you have seen how this automatically changes all of the
corresponding values and adapts them.

Note

You can find more information about the topics that were described in chapter
3.3 in the "Process FEED Operation" manual in chapters 9 “Working in the
process flow diagram (PFD)” and 14 “Managing design cases”.
You can find other helpful articles and links in chapter 6 "Further Information".
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3.4

Editing and specifying equipment in the PFD
This chapter describes how to specify equipment.
In the example project, you should specify more exactly the inserted pump "P001",
a heat exchanger, and the column.

3.4.1

Calculating pump attributes using Microsoft Office Excel
This section describes how you can calculate the technical data for the design of
the inserted pump "P001" using an Excel worksheet. In the example, we calculate
the necessary electrical performance data of pump "P001" for the "DESIGN"
simulation case.

Procedure
1. Open the process flow diagram of process unit "Reaction 02".
2. Select pump "P001" that you placed before.
3. Right-click on it to open the corresponding shortcut menu.
4.

Use it to navigate to the pump object in the Navigator:
"Navigate > Object".
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Figure 3-59

5. Double-click on the pump object to open the associated properties.
6. Open the "Process data 1" tab.
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Figure 3-60

Here, you will find the technical data of pump "P001".
You will calculate some of it using Excel.
7. Open the lower-level objects of pump "P001".
Here, you will find three design cases.
8. Right-click on design case “DESIGN” to open the corresponding shortcut
menu.
9. Create an Excel worksheet here:
"New > Pump calculation sheet".
Figure 3-61
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The "Pump calculation sheet" object is created under the "DESIGN" simulation
case.
Figure 3-62

 Siemens AG 2018 All rights reserved

The power of the pump should be calculated using the Excel worksheet.
All of the parameters that are highlighted in red are linked via assignment to the
Excel worksheet.
10. On the "Process data 1" tab, enter the values below so that you can calculate
the electric power of pump "P001" for design case "DESIGN" in the Excel
worksheet:


"Vapor pressure at pump temperature"

= 1.5



"Density"

=1



"Required HMT"

= 9.8



"Pump output"

=5



"Motor power"

=6

Figure 3-63
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Figure: 3-64

11. Click on the "Apply" and "OK" buttons to apply your changes and close the
dialog.
12. Double-click on the "Pump calculation sheet" to open it.
Excel opens and all of the corresponding attributes are transferred from
COMOS to Excel.
The electrical power rating of the pump is calculated automatically.
13. Click on the "Save" button and close Excel.
This transfers the values that were calculated in Excel back to COMOS.
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Figure 3-65
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14. Open the properties of pump "P001” again.
The values are applied automatically in COMOS.
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Figure 3-66

15. Click the "Apply" and "OK" buttons to save your changes and close the
properties dialog of the pump.

Result
In this section, you have used the existing technical data of pump "P001" for further
design by means of an Excel worksheet (“pump calculation sheet”). In this
connection, the technical values are transferred from COMOS to Excel, calculated,
and applied automatically in COMOS.
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3.4.2

Specifying the heat exchanger
This section shows you how fast and simple it is to specify, for instance, a heat
exchanger according to TEMA standard (Tubular Exchanger Manufacturers
Association) with COMOS FEED.

Procedure
1. Open the process flow diagram of process unit "Reaction 02".
2. Select the heat exchanger and right-click on it to open the associated shortcut
menu.
3. Click on the "Properties" entry.

 Siemens AG 2018 All rights reserved

Figure 3-67

4. Open the "Technical data 1" tab.
5. Click on the "Graphical TEMA configuration" button.
Figure 3-68

The "Select a symbol" dialog opens.
In this dialog, you can carry out graphical TEMA configuration of your heat
exchanger. You can select different specifications in sequence, thus
configuring your heat exchanger quickly and easily.
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6. In the first query, select the "B: B – Bonnet (integrated cover)" design:
Figure 3-69

7. In the second query, select the "E: E – shell with one way" design:
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Figure 3-70

8. In the third query, select the “M: M – fixed tube sheet like 'B' stationary head”
design:
Figure 3-71

9.
In the fourth query, select design “1”: “1: Front part: upper side, vertical, rearpart: lower side, vertical”.
Figure 3-72
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10. In the "TEMA class" field, open the drop-down list and select TEMA class "B".
11. Then, click on the "Apply" button to display the TEMA type and save the
configuration.
Figure 3-73

12. Click the "OK" button to close the properties.
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Figure 3-74

13. Click the "Save"
button on the COMOS menu bar to save all of your
changes in the COMOS project.

Result
In this section, you have specified quickly and easily your heat exchanger
according to the TEMA (Tubular Exchanger Manufacturers Association) standard in
the example project.
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3.4.3

Specifying the column tray
This section describes how to specify the tray of a column in COMOS.
In the first step of simulator import (see chapter 3.2 "Simulations import from Aspen
Plus data"), the physical information of the theoretical stages was imported into
COMOS.
However, in the second import step, no trays were created for the column in the
process flow diagram.
If you wish to assign physical information to column trays, you need to create the
trays and then carry out the assignment manually (so-called "tray mapping").
The following section gives you a detailed description of how to do this.

Creating and specifying the tray ranges/stages
The necessary tray objects of the column for the production process have already
been created via the simulation import (49 pieces).
You can apply this graphically in the process flow diagram and link it to the
corresponding tray objects.
In the application example you should split/group the bases in three areas
and link them appropriately.
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1. To do this, open the process flow diagram of process unit "Reaction 02".
2. Select the trays/stages and right-click on it to open the corresponding shortcut
menu.
3. Navigate to tray selection of the column:
"Navigate > Object".
Figure 3-75

4. Double-click on object "Column tray section" to open the associated properties.
5. Open the "Process data 1" tab.
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6. Split the trays into three ranges/stages and arrange them appropriately.
To do this, click on the "New tray/stage" button.
A new tray/stage is created.
7. Click on the "New tray/stage" button again to create another tray/stage.
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Figure 3-76

8. In the next step, define which tray object is assigned to which of the three tray
ranges/stages.
Click on the button to display the lower-level objects of the three tray
ranges/stages.
Figure 3-77
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Figure 3-78

Simulation cases "DESIGN", “MAX”, and "MIN" are below the tray
ranges/stages. Specify the tray ranges/stages of the column for the “DESIGN”
simulation case.
The first tray range/stage starts from tray 1 and should contain a total of 12
trays.
9. Enter the value "1" in the field of the "First tray number" column and in the
"DESIGN" row
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10. Enter 12 in the field for the "Number of theoretical stages".

Figure 3-79

11. The second tray range/stage starts from tray 13 and should contain 21 trays in
total. Enter the values accordingly.
12. The third tray range/stage starts from tray 34 and should contain 14 trays in
total. Enter the values accordingly.
Figure 3-80
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Note

49 theoretical trays/stages were created in COMOS from the simulation data. But
in this case, one only works with 47 trays/stages because the first and last
tray/stage of the simulation tools are used for an evaporator and a capacitor.

In the next step, assign the corresponding tray objects.
They have already been created in the simulation import and include the
corresponding data/information. Assign object "Tray2" to the first tray
range/stage. Here, you use "Tray 2", since – as has already been mentioned in
the note above – "Tray1" and "Tray49" are used by the simulation tools for an
evaporator and a condenser.
13. To do this, select the field for the first tray range/stage on the "DESIGN" row
and in the "Equipment from Simulation" column.
14. Click in the field again.
The selection button " " is displayed.
15. Click on the selection button.
The "Select equipment from simulation:" dialog opens.
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Figure 3-81

16. Double-click on the "Tray2" object.
Figure 3-82

Note

You can also drag-and-drop the objects from the Navigator into the
corresponding field.
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17. This assigns the object and the corresponding data/information is applied to
the tray range/stage.
Figure 3-83

18. Assign "Tray14" to the second range and "Tray35" to the third range.
19. Then, click on the "Apply" and "OK" buttons to save your changes and close
the dialog.
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Figure 3-84

1
2

20. Click on the “Save”
changes.

button on the COMOS menu bar to save all of your

Result
You have created three tray ranges/stages in the example project and specified
them with the data of the simulation import.
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Creating tray ranges/stages in a process flow diagram
In the next step, the tray ranges/stages are created in the process flow
diagram.
Select the trays in the column and delete them graphically.
1. To do this, right-click to open the corresponding shortcut menu and click on the
"Delete" entry.
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Figure 3-85

2. Open the lower-level objects of the "K001 Column tray section".
Under the nodes you will find the tray ranges/stages that you created.
3. Drag and drop them in the column on the process flow diagram. To do this,
select object "K001 Tray layout (general)" and drag and drop it to the column.

Figure 3-86

2
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4. Repeat the procedure for the other two tray sections ("K002" and "K003").
Figure 3-87
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5. In the next step, define the tray type for the first tray section.
To do this, select the first tray range/stage and right-click on it to open the
associated shortcut menu.
6. Use it to select the “Bubble cap” tray type.
Click on entry:
"Graphical settings > Tray type > Bubble cap"

Figure 3-88

7. In the next step select the downcomer type (direction of flow) for the first tray
range/stage.
To do this, select the first tray range/stage and right-click on it to open the
associated shortcut menu.
8. Use it to select the "Pass left" downcomer type:
"Graphical settings > Downcomer type > 1 pass left"
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Figure 3-89

9. For the second tray range/stage, select the "Valve" tray type and the “1 pass
center” downcomer type.
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10. For the third tray range/stage, select the "Sieve" tray type and the “1 pass
right” downcomer type.
Figure 3-90

11. Click the "Save"

button on the COMOS menu bar to save your changes.

12. Close the process flow diagram.
Result
You have defined the tray ranges/stages for the column in the example project,
assigned, and specified them (using the simulation data that was previously
imported).
Apart from this, you have created the tray ranges/stages graphically in the process
flow diagram and further-defined them.
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3.4.4

Creating an equipment list
This section describes how to create an equipment list in COMOS. In the
application example, you should create a piece of equipment for process unit
“Reaction 02”.

Procedure
1. Right-click on process unit "Reaction 02” to open the corresponding shortcut
menu.
2. Click on the “New > Equipment list” entry.
The "Equipment list" is created automatically under process unit "Reaction 02”.
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Figure 3-91

3. Double-click on the "Equipment list" to open it.
Figure 3-92

Result
You have created an “Equipment list”.
This list is refreshed automatically when opened, which means that it is always
up-to-date.
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3.5

Knowledge base

Overview
The knowledge base in COMOS FEED provides you with a selection of queries
with rules.
Using these queries, you can, for example, specify the design temperature for pipe
parts in advance. When doing this, you specify which of the three possible warning
levels in COMOS the system displays for which deviation from the technical limit
values.
When planning the process, this allows you, for example, to check whether the
specified operating temperatures for the individual pipe parts correspond to the
respective design temperatures or the extent to which they are critical. You can do
this directly in the queries or check it graphically in COMOS. In addition to the
queries and rules that are available as standard in COMOS, you can also create
your own company-specific rules in the knowledge base.
In the case of the application example you should define a predefined query
containing rules and a separate query with its own control rules (for the pressure of
the pipes/process streams) in the example project.
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3.5.1

Using pre-defined queries from the knowledge base
In this section, we will explain how to use existing queries containing pre-defined
rules in the knowledge base.
1. Right-click on the “P001 Process” object to open the associated shortcut menu.
2. In the shortcut menu, choose
“New > A40 Knowledgebase”.
Figure 3-93
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This system creates the "A40 Knowledgebase" folder under the process.
Figure 3-94

Create a query with a predefined rule for checking the design temperature of the
pipes/process streams.
3. To do this, right-click on folder “A40 Knowledgebase” to open its corresponding
shortcut menu.
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4. Select the
"New > Check process stream design temperature" entry.
Figure 3-95

5. Double-click on the created query to open it.
In the example, you should check the design temperatures for the process streams
of process unit "Reaction 02".
6. To do this, drag and drop object "Reaction 02" to the "Start object(s)" field of
the query.
Now, the system automatically shows all of the currently set temperatures of
the pipes/process streams of process unit “Reaction 02”. This data originates
from the simulation import
(see chapter REF _Ref430337516 \h \* CHARFORMAT \* MERGEFORMAT
“Simulations import from Aspen Plus data).
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Figure 3-96

2
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In the next step, define the "Design temperature" of the pipes/process streams.
7. In the design temperature of process stream "FEED", enter the value “200 for
the design temperature.
The system displays the result of the test in the "Error", "Warning" and
“Message” columns.
On the row for the "FEED" process stream, you can see that the "Message"
and "Warning" check boxes are selected. This means that the pipeline/process
stream temperature is very close to the design temperature.

Figure 3-97

2

Note

If, for example, temperature information is already available for the respective
process stream but no design temperature has yet been defined, all of the check
boxes of "Error", “Warning”, and "Message" columns are selected by default.
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8. Enter the value “180” in the field for the design temperature of process stream
"GL OFF".
Now all of the check boxes are selected because the current temperature
exceeds the design temperature.
Figure 3-98
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2

9. Fill out the rest of the values as shown in the figure below and then click the
"Apply" button and then "OK" to save your changes and close the dialog.
Note

The values you entered here do not have a project reference and are only for
illustrating the application example.

Figure 3-99

1
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3.5.2

Graphic checking of queries in the knowledge base
In this section, we will explain how you can quickly and easily check planning of the
query that you created before on a graphic basis. This graphic representation is
based on the rules in the query.
1. To do this, save all of the dialogs in the work area and close them.
2. Right-click on the “A40 Knowledge base” folder to open the associated shortcut
menu.
Click on the the "Check the rules" entry.
Using this command evaluates the queries.
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Figure 3-100

3. Open the “Check process stream design temperature” query that you created
before.
4. Drag and drop object "Reaction 02" back to the "Start object(s)" field of the
query.

Figure 3-101

2
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5. Double-click on process unit "Reaction 02" to open it.
6. Place the view of the process flow diagram under the view of the query.
7. Click on an empty space in the navigation area and then right-click to open the
shortcut menu.
8. Use it to activate the status display for the knowledge base
"Status display > 13 Knowledgebase".
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Figure 3-102

When the status display is activated, the objects are colored according to their
status.
Entry “13 Knowledgebase” evaluates the following:


The entire process is always checked.



All the rules of the "Knowledgebase" folder are executed.



The result of the check is displayed in color in the Navigator, query,
process flow diagram, object, etc.:
Table 3-1
Color

Red
Yellow
Blue
Green

Status

Error
Warning
Message/note
OK or objects that do not deviate from any rule.

Thus you can easily see where the configuration
is faulty.
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9. Update the view of the query by clicking on the
"Refresh" pushbutton
so that the system displays the corresponding status
colors.
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Figure 3-103

10. Deactivate the status display.
Open the shortcut menu of the Navigator and click on the "Status display >
Switch off" entry.
Figure 3-104

11. Close the query and the process flow diagram.
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Result
In this section, we showed you how you can quickly and easily check planning of
the query that you created before on a graphic basis.
This graphic representation was based on the rules in the query.
Due to the marking in color, you were able to quickly see which operating
temperatures for the individual pipe sections matched the respective design
temperatures and which ones were critical or exceeded.

Note

If the status display is activated for the knowledge base, you can change its color
settings.
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1. Open the corresponding shortcut menu by right-clicking in the Navigator.
2. Click on the "Legend" entry.
The "Legend" dialog opens.
3. In the "Color" column, you can change the corresponding color settings.
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3.5.3

Creating your own queries and rules in the knowledge base
In this section, we will explain how you can create your own queries containing
project-specific rules in the knowledge base.
In the case of the application example you should define your own query for the
pressure of the pipes/process streams with corresponding control rules.
Create your own query.
1. To do this, right-click on folder “A40 Knowledgebase” to open its corresponding
shortcut menu.
2. Click on the
“New > General rules” entry.
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Figure 3-105

The system creates a new query in folder "A40 Knowledgebase".
3. Right-click on the created query to open the corresponding shortcut menu.
4. Click on the "Properties" entry.

Figure 3-106
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5. Change the "Description" to "Check design pressure".
Figure 3-107

6. Then, click on the "OK" button to apply your changes and close the properties
dialog.
7. Double-click on the created query to open it.

 Siemens AG 2018 All rights reserved

In the query, you should create a rule to check the current pressure data of
pipelines/process streams and to compare it to the design pressures that you
specified.
8. To do this, drag and drop process unit "Reaction 02" to the "Start object(s)"
field.
9. Open process unit "Reaction 02".
10. Open lower-level folder "A60 Process streams".
11. Drag and drop one of the lower-level process stream objects to the "Class(es)"
field of the query. This lists all of the pipelines of process unit "Reaction 02".

Figure 3-108

2
3
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12. Select process stream "FEED" in the Navigator.
In the detail window, the system displays all of the attributes of the object.
13. Open the lower-level attributes of the "FEED" process stream in the detail
window.
14. Open the lower-level attributes of the "Current stream data" attribute folder.
15. Select the "Pressure" attribute and drag and drop it to the "Description" column
in the query.
A new "Pressure" column is created, which shows you the corresponding
pressures for pipelines/process streams.
The current pressure data for pipelines originates from the simulation import
(see chapter 3.2 “Simulations import from Aspen Plus data).
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Figure 3-109

3

16. In the details window, open the "Technical data 1" folder and drag the "Design
pressure" attribute into the "Description" column in the query.
A new column "Design pressure" is created in the query.
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Figure 3-110
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Figure 3-111
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In the next step, define a rule in which the design pressure is compared to the
current pressure and the value at which the corresponding warning level ("Error",
"Warning", or "Message") is displayed.
17. To do this, move the mouse to one of the column headers in the query and
right-click to open the shortcut menu.
18. Click on entry: "Define rule".
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Figure 3-112

The "Define rule" dialog box opens.
Here, you specify the condition which refers to an Error, a Warning, or a
Message.
19. The error condition is triggered when the design pressure of the set pressure is
less than "1".
To do this, select the "Design pressure" attribute in the dialog and drag and
drop it to the "Error condition" field.

Figure 3-113
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20. In the "Error condition" field, enter a slash "/".
Figure 3-114

21. Drag and drop the "Pressure" attribute to the "Error condition" field.
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Figure 3-115

22. In the Password field, enter "Error condition" < 1.0 (less than one).
You have now defined your error condition.
Figure 3-116

23. Enter the following condition in the
“Warning condition” field: "Design pressure / Pressure <1.2"
24. Enter the following condition in the "Message condition" field:
"Design pressure / Pressure <1.4"
25. Then, click on the "OK" button to apply your changes and close the dialog.
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Figure 3-117

1
2

You have now defined your own rule.
26. In the next step, enter the displayed example values in the "Design pressure"
column as shown in the screenshot below.
The conditions are displayed according to your created rule.
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27. Click on the "Apply" and "OK" buttons to save the changes and to close the
query.
You have now defined your own query including the associated rules.
Figure 3-118

1
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Result
You have created two queries in the COMOS knowledge base. When doing this,
we have demonstrated how the rules work in the queries and how you can display
control options graphically.
Using the knowledge base in COMOS, the planning process is checked
continuously. Errors in process design are detected easily and early. On the one
hand, this reduces the time needed by planning engineers who no longer need to
examine their process flow diagrams for errors manually; on the other hand, the
knowledge base reduces the potential for errors at the early planning phase, which
ensures high quality plant data. Time-consuming corrections in later engineering
phases are not needed, which reduces the time and costs for engineering.

Note

You can find further information on the topic in the following manuals:


"COMOS Platform Operation", in chapter 12.5.4 "Using the status display "



"COMOS Process, FEED Operation", in chapter 15 “Knowledge base”



White Paper on the "Knowledge base" topic
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You can find other helpful articles and links in chapter 6 "Further Information".
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3.6

Revisions
This chapter shows you how you can revise your documents in COMOS and what
benefit this has on your system planning.
By revising, you check and secure the processing status of documents. The result
is a revision file which permanently documents the working state of a document.
You can print it out, archive it, and compare it to other revision levels.
In the application example, you will revise the process flow diagram of the
"Reaction 02" process unit. When doing this, we will demonstrate redlining in
COMOS revision documents in an example and show you the effects that this has
on the planning project.
Apart from this, we will also present the status display in COMOS. Using this
feature, you can quickly and easily detect which COMOS objects have been
changed.
In the last step, you will carry out a revision of a pump data sheet. When you do
this, we will explain further benefits of the COMOS revision function.

3.6.1

Revising a process flow diagram

 Siemens AG 2018 All rights reserved

This section describes how to carry out an "individual revision" of the process flow
diagram of process unit "Reaction 02".
Procedure
Create a revision file of the "Reaction 02" process flow diagram that you created.
1. To do this, right-click on the process flow diagram to open the corresponding
shortcut menu of process unit "Reaction 02".
2. Use the menu to open the properties of the process flow diagram by clicking on
the "Properties" entry.
Figure 3-119
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3. Open the "Revisions" tab in the properties dialog.
Here you can see that a *revision is already present.
Figure 3-120
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Note

The *revision is present because revision monitoring is activated in the project
properties.
If no *revision is present, the revision monitoring feature is not activated.
Open the "Revision options" of the project and activate them. The description of
this process can be found in chapter 2.22.2".
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4. Click on the arrow symbol next to the button for the revision step
the associated drop-down list.

to open

5. To do this, click on the “Released by” entry.
Figure 3-121

A new revision file is created and revision is completed.
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Normally, the steps are performed one after the other and the document is
checked by appropriate or authorized people.
Steps which have already been executed are locked. The next step in the
revision process is marked by a dot.
In the case of the application example, you skip these steps and release the
document immediately.
If you select one of the subsequent steps instead of the step marked with a
dot, the steps are carried out one after the other.

Note

If you want to create or release a revision and the corresponding document is
still open in COMOS, the system displays the window below.

Confirm this by clicking on the "OK" button and close the document. You can
then create a revision file.
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6. Open the revision file by double-clicking on the PDF icon.
Figure 3-122

An interactive report with restricted functionality opens.
Its background image shows the content of the revision file.
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Figure 3-123

Result
In this section, we showed you how to release a “*Revision” of the process flow
diagram of process unit “Reaction 02” and to create a revision document.
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3.6.2

Redlining
This section shows you the redlining feature in COMOS FEED.
Redlining is also called evaluating and commenting.
Thanks to redlining, COMOS offers the useful function to check, mark and revise
documents during the revision process.

Note

Redlining is only available for PDF revision files.
For further information, refer to the manual:
"COMOS Platform Administration", in chapter 12.22 “Configuring revisions”:
You can find other helpful articles and links in chapter 6 "Further Information".

In the example project, you will create various PDF revision files and carry out
redlining on them. In this process, markings and comments are added.
Procedure
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1. Open the revision PDF file as described in chapter 3.6.1 above.
In this file, you establish, for example, that a pump is missing and you want to
indicate this.
2. To do this, click on the "Inspection stamp error" button
the revision document.

on the menu bar of

3. Left-click on the revision document to place the error message.
Figure 3-124
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Figure 3-125

4. In the next step, place a note such that the competent engineer, for example,
knows what is wrong and how this error can be eliminated.
To do this, click on the "Note" button
on the menu bar.
5. Place the note by left-clicking on the working area.
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Figure 3-126

6. Click the right mouse button on an empty space in the revision document.
7. Select a note and then double click on it. A text box opens.
8. Enter the following text in the note:
"Missing valve".
9. Click on the "Save" button

and close the revision document.

Figure 3-127
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10. Click the "OK" button in the process flow diagram properties to close the
dialog.
11. Open the process flow diagram under process unit “Reaction 02” again.
Here you can see the contents that were made in the revision file directly in the
process flow diagram, which allows you to detect the fault quickly and to
eliminate it.
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Figure 3-128

12. Place the missing valve on the chart.
On the toolbar on the right-hand side of the work area, you can see the object
library.
13. Click on the button for the valve and drag and drop it to the specified location
on the chart.
Figure 3-129
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After placement, the system displays a green revision rectangle around the object
of the valve and the separator in the process flow diagram.
If a report was revised and you then change it, the changes are marked by a
revision rectangle in the report. In this case, the following applies:


Green:
Changes in the current, open revision.
When you create a revision file, these revision rectangles are also printed. You
can change this setting.



Gray:
Changes in the last completed revision.
When you print a revision file, these revision rectangles are also printed.

Changes that date back to the revision prior to the last one (or earlier) are not
displayed on the report. In the example below, you can see the green revision
rectangle around the valve and the separator:
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Note

Only objects that also have a counterpart in the Navigator are monitored in the
report. Graphical report objects, such as circles, are not monitored. The revision
rectangles become effective only after the first revision. Revision rectangles are
not visible on new documents.
When you open a report which has a completed revision with Redlining files, you
see the markings of the last completed revision in the working area.

14. Click on the "Save" button
flow diagram.

in the Report menu bar and close the process

Figure 3-130

15. Open the properties of the process flow diagram and the "Revisions" tab again.
In the process flow diagram, you have created valve "V001" with revision
monitoring switched on, which means that a new *revision was generated
automatically.
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16. Release the new *revision.
To do this, open the revision steps and click on the last “Released by” entry.
Figure 3-131

17. A new revision is created.
Open the created revision by double-clicking on the PDF icon.
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Figure 3-132

18. Valve “V001” has been created and the note is no longer displayed in the
revision document.
Gray revision rectangles are now displayed around the valve and the
separator:
As described in the note above, this is a note stating that changes have been
made to the the previously completed revision and that subsequent objects
were affected.
Figure 3-133

19. Close the revision document.
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Note

Printing revision rectangles:
If the report is configured accordingly, the revision rectangles are also printed out
on the paper. If you are printing with a TIFF printer, they are always printed in
black and white.
You can find more information on this topic in the
"COMOS Platform Administration" manual, keywords "AutoMarkAsChanged"
and "PrintRevisionRectangles".
You can find other helpful articles and links in chapter 6 "Further Information".

20. Create a revision document again.
Since you haven't made any changes to the report, no new *revision was
created. For this reason, you must create a new revision manually.
To do this, click on the "Creates a new revision" button

.

 Siemens AG 2018 All rights reserved

Figure 3-134

21. The "Create revision" window opens.
Confirm this by clicking the "OK" button.
A new *revision is created.
Figure 3-135

Figure 3-136

22. Release the *revision.
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Figure 3-137

Open the new revision document by double clicking on it.
Figure 3-138
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The revision rectangles are no longer displayed because no changes to the
previously completed revision were made.
Figure 3-139

23. Close the revision document and the properties of the process flow diagram.

Result
You have carried out redlining in the example project and seen how you can use
this instrument to inspect documents during the revision process and revise them
appropriately according to your planning project.
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3.6.3

Data sheet revision and status display
In this section you will create a revision of the data sheet of pump "P001" and then
carry out a new simulation import to update design case "DESIGN".
This example will show you how these changes affect the revision and the project
data.

Creating a data sheet revision
1. Double-click on process unit "Reaction 02" to open it.
2. Select pump "P001" and right-click on the corresponding shortcut menu to
open it.
3. Use the menu to navigate to the associated data sheet:
("Navigate > Documents below > Data sheet")
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Figure 3-140

The system opens the data sheet.

Figure 3-141
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4. Create a comment in the data sheet.
To do this, move the mouse to an empty part and open the shortcut menu of
the data sheet by right-clicking it.
5. Click on entry: "Create remark".
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Figure 3-142

6. A comment note is generated. Select it and place the note in the field of the
"Suction-side pressure" row and the "Design" column.
Figure 3-143

7. Switch to data sheet page "3".
8. Here you can enter a text for the comment note.
In the example, enter a note to the effect that the "Suction-side pressure" value
is too low.
Insert the following comment in the field:
"Higher suction-side pressure needed"
9. Then, click on the "Save" button.
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Figure 3-144
1

10. Close the data sheet
11. Close the process flow diagram.
12. Open the properties of pump "P001"'s data sheet.
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Figure 3-145
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13. As shown in the previous chapter 3.6.1 "Revising a process flow diagram",
create a new revision of the data sheet.
Figure 3-146
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Figure 3-147

In the next step, re-import the updated simulation data to update the data for
design case "DESIGN" (you can find information on how to import in chapter 3.2).
14. Double-click on the import document of design case "DESIGN" to open its.
15. Open the "Import data" tab.
16. In the "Import file" field, click on the "Browse" button
the "Open file" window.

. The system displays

17. In this window, navigate to the
"3_Aspen_import_design_case_update_APP_FEED.xml" file, select it, and
click on the "Open" button.

Note

You can find file “3_Aspen_import_design_case_update_APP_FEED.xml”in the
supplied zip file
"109480737_COMOS_FEED_Aspen_import_files_for_example_project.zip"

18. Then click on the "Start import" button.
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Figure 3-148
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CAUTION

In the case of the application example, do not click on the "Generate PFD
objects" button. Otherwise, the new simulation data will overwrite the previous
data on the PFD objects and it won't be possible to visualize the differences as
part of this exercise (this is all about conscious generation of inconsistencies for
training purposes).

19. Then, click on the "Apply" button and then "OK" to save your changes and
close the "Import" dialog.
Status display
20. The differences that resulted from reimporting should be shown in red.
To do this, right-click in the Navigator to open the shortcut menu and click on
entry:
"Status display > 1 PE".
Figure 3-149

Status display for the process engineering phase is switched on.
When status display is activated, objects are marked in color according to their
status. In this way, you can detect changes and errors quickly and easily.
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21. Right-click on object “PU009 Reaction 02” to open its associated shortcut
menu.
22. Click on entry:
"Set status value >3 Completed".
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Figure 3-150

3

COMOS now checks the status of all of the objects of process unit
"Reaction 02". This procedure takes a short time and COMOS does not not
display it. When the process has finished, the "Status calculation protocol"
dialog opens.
In this window, the system displays all of the objects that have changed in the
course of the simulation import. They are displayed in orange.
23. Confirm the dialog by clicking the "OK" button.
Figure 3-151
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Note

If you scroll to the right in the "Status calculation protocol" dialog, you can adjust
the values directly in the window too.

In the case of the application example, adjust the values directly on the object.

24. Double-click on process unit "Reaction 02" to open it. All of the objects whose
data has changed as a result of the import are also displayed in orange.

 Siemens AG 2018 All rights reserved

Figure 3-152

25. Open the "A30 Equipment" node.
26. Double-click on pump “P001” to open its associated properties.
27. Open the "Process data 1" tab.
In this tab you can see that some of the values are highlighted in orange.
This means that these values have changed due to the simulation import.
You can decide whether you want to apply the new (changed) values or the old
ones (before the new simulation import).
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Figure 3-153

28. Open the lower-level objects of pump "P001".
29. Double-click to open the data sheet of pump “P001”.
Here the values that have changed due to the simulation import are also
highlighted in orange.
Here, the value for the "Suction-side pressure", for example, is also highlighted
in orange like in the properties of pump "P001".
Figure 3-154
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30. Move the mouse to one of the orange fields.
An infobox is displayed to show you the old and new parameter values.
Figure 3-155

In the example, apply the new value to the parameter
"Suction-side pressure" of pump "P001" for design case "DESIGN".
31. To do this, move the mouse to the field and right-click to open the associated
shortcut menu.
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Click on the "Update static link" entry.
This applies the new value from the new simulation import.

Figure 3-156
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32. On the data sheet of pump "P001", click on the
"Reevaluate document" button .
The new value is also displayed here and the orange color is no longer shown.
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Figure 3-157

Apply the old value to the "Absolute pressure, inlet" parameter and not the new
one.
33. To do this, move the mouse to the field and right-click to open the associated
shortcut menu.
34. Click on entry:
"Static link: Accept Difference".
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Figure 3-158

35. The old value has been applied.
Click on the "Apply" and "OK" buttons to save your changes and close the
properties dialog of the pump.
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Figure 3-159

36. Close the process flow diagram.
37. Deactivate the status display.
To do this, right-click in the Navigator to open the shortcut menu and click on
entry: "Status display > Switch off".

Figure 3-160
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You previously created and released a revision file for the pump’s data sheet.
In the point above, you changed the value for the "Suction-side pressure"
parameter and applied it in the data sheet after an update too.
On the data sheet of pump “P001”, the system displays a star "*" on the "Suctionside pressure" row.
This means that a value has changed here compared to the revision.
Figure 3-161

38. Select the modified value and delete the contents.
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39. Then click with the mouse anywhere in the report.
The system displays the previous (old) value.
Figure 3-162

The previous value is shown scored through.
This is just an illustration – the value is not automatically applied to the
parameter. The field is currently “blank”.
First, you must re-enter a value in the field, confirm, and save it for it to be
applied to the parameter.

Note

If the previous value is not displayed when you delete the value, you set the
wrong basis of comparison in the COMOS “Revision options”.
In the "Revision options", select timestamp-based comparison and not contentbased comparison as the "Basis of comparison"
(see chapter 2.2.2 "Basic COMOS project settings").
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40. In the "Suction-side pressure" field of design case "DESIGN" enter the value
"18.534695" and then click anywhere in the report.
The orange color is no longer displayed because the new value has also been
applied here, which means that there are no more inconsistencies either.

Note

At this location, you must enter the value "18.534695", since this is the correct
value from the simulation import. COMOS only displays two decimal places.
If you only entered "18.53" here, the field would turn orange.

The "*" is still displayed because there is still a difference from the completed
revision document. If you released a new revision, the "*" would no longer be
displayed here either.
The advantage is that you can see changes versus the previous revision
quickly and easily.
If you entered the old value (17.01) in the field, the "*" would disappear
because the value is consistent with the previously completed revision
document.
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However, the orange color would not disappear because the value in the data
sheet of pump "P001" is different from the value in the properties of pump
"P001".
41. You have increased the value for the "Suction-side pressure", which means
that you can delete the comment that was created previously.
To do this, select the comment note and right-click on its associated shortcut
menu to open it.
42. Click on the "Delete remarks" entry.
43. Update the data sheet by clicking the "Reevaluate document" button

.

44. Save the changes and close the data sheet.
Figure 3-163

Result
You have created a revision of a pump data sheet and then carried out a new
simulation import. When doing this, we demonstrated the benefits of revision
documentation and of the status display. Using this functionality, you can quickly
and easily detect changes in your planning project and correct them if you need to.
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3.7

Converting PFD to P&ID
This chapter describes how to convert your process flow diagram (PFD) into a
Piping and Instrumentation Diagram (P&ID).
In the following section, the procedure is described in detail.

Process flow diagram for conversion to P&ID
In the first step, you need to prepare the process flow diagram for conversion and
allocate P&ID templates to the equipment in the process flow diagram.
In the example project, you carry this out as an example for process unit "Reaction
02"
1. Double-click on process unit "Reaction 02" to open its associated properties.
2. Open the "General Data" tab.
3. In the application example, there is a default P&ID template for each piece of
equipment in the process flow diagram.
Click on the "Copy default templates" button.
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This assigns a default template to all of the equipment in the process flow
diagram.

Note

Your administrator has already determined in the master data which default
template is to be used for which default assembly.
In the case of the application example, this has already been defined too.

4. The system opens the "COMOS – select default templates" window.
In this window, the system prompts you whether you want to replace the
existing default templates. Click on the "NO" button.

Note

If you do not have any default templates yet, you can click on the "YES" button.
Note that if you click on the "YES" button in an ongoing project, all of the
previously assigned templates are overwritten.

5. Then, click on the "Apply" and "OK" buttons to apply your changes and close
the dialog.
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Figure 3-164
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Note

After copying the default templates, you can see in the “Log text" field which
standard templates have been assigned to which objects.
If you click on the "Browse" button, you will get a complete overview in the “Log
text" window.
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6. Select the process flow diagram of process unit
"Reaction 02" and double-click on it to open it.
7. Select pump "P001" and right-click on the corresponding shortcut menu to
open it.
8. Use the menu to navigate to the object of pump "P001":
"Navigate > Object".
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Figure 3-165

9. Under pump object "P001", you will find the associated P&ID default template.
Open it by double-clicking on it.
Figure 3-166

Here you can see how the default template looks.
This template is placed at conversion of the process flow diagram (PFD) to the
P&ID for pump “P001”.
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10. Close the default template.
11. Choose a new (customer-specific) template for pump "P001".
To do this, select pump "P001" in the process flow diagram and right-click on it
to open its associated shortcut menu.
12. Click on entry: "Select P&ID template".
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Figure 3-167

13. The "Select template" window opens.
In this window you can find all of the customer-specific or your own templates.
Two templates are available here for the application example.
Choose template "P002, pump station without standby".
14. Then, click on the "OK" button.
Figure 3-168
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The "Template already existing" dialog box opens.
15. Click on the "Yes" button to replace the old template.
Figure 3-169

16. Open the default P&ID template of pump object "P001".
You can see that it differs from the previous one.
17. Click on the "Save"
template.

button on the Report menu bar and close the new
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Figure 3-170

18. Select a new template for the "GL-R Reactor" too.
To do this, select the reactor and right-click on it to open its associated shortcut
menu.
19. Click the “Select P&ID template” entry.
20. Here, select template "B004, Reactor vessel without instrumentation".
21. Then, click on the "OK" button.
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Figure 3-171

22. The "Template already existing" dialog box opens.
Click on the "Yes" button to replace the old template.
Figure 3-172

23. Click on the "Save"
flow diagram.
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Creating a P&ID structure
In the next step, create a P&ID structure.
In the example project, you should convert the process flow diagram (PFD) of
process unit "Reaction 02" to a P&ID. To do this, you need a new "Reaction 02"
unit in the P&ID planning of the example project.
1. Open the lower-level objects of object
"P1 Plant (general)".
2. Right-click on object "P1 Plant (general)"
to open its associated shortcut menu.
3. Use the menu to create a new unit:
"New > A10 Unit".
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Figure 3-173

4. Double click on the newly created unit to open its associated properties.
5. Change the description to "Reaction 02", then click the "Apply" and "OK"
buttons to save your changes and close the dialog.
Figure 3-174
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3.7 Converting PFD to P&ID
6. Right-click on the unit object "Reaction 02" to open its associated shortcut
menu.
7. Use the menu to create a new P&ID flow chart:
"New > P&ID diagram, DIN A0"
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Figure 3-175

8. Use the shortcut menu of unit "Reaction 02" to create three sub plant objects.
Figure 3-176

9. Change the description of the objects as shown in the following figure.
Figure 3-177

10. Click the "Save"
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3.7 Converting PFD to P&ID
Converting PFD to a P&ID flow chart
1. Double-click on the created P&ID flow chart to open it.
2. Drag and drop the process flow diagram of process unit "Reaction 02" to the
P&ID flow chart and place it at the top left corner of the report.
Figure 3-178
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2

The objects placed on the process flow diagram and symbols are displayed
together with the anchor symbol of the process flow diagram on the P&ID.
3. Open the corresponding shortcut menu by right clicking on the anchor symbol.
4. Convert the process flow diagram to a P&ID flow chart by clicking on the
"Convert placed document" entry.
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Figure 3-179

After this, the system generates the P&ID flow chart.
The corresponding P&ID template is placed for each piece of equipment.
The objects are linked automatically and the corresponding pipelines, pipeline
sections and segments are generated in the database.

Note






If an object that has a P&ID assembly is placed on the PFD, the objects in
the assembly are placed on the P&ID.
The objects placed on the P&ID are connected to one another by means of
pipes (pipes, pipe sections, and segments). Tees for branches are inserted
automatically. Pipes that connect objects in an assembly are created under
the assembly in the Navigator. Pipes that connect two assemblies are
created under the corresponding process streams in the Navigator.
Tees for branches are inserted automatically in the P&ID and are created
under the assemblies in the Navigator.
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Figure 3-180

Note

You need to make adjustments to the P&ID manually to optimize the graphic.
You can initially group assemblies. You can cancel this grouping as follows:
1. Select an assembly.
2. Select it and open the corresponding shortcut menu by right clicking on it.
3. Select the "Grouping > Cancel" command from the shortcut menu.

The P&ID flow chart was created automatically but the P&ID objects are still in the
FEED structure of process unit "Reaction 02".
The following section gives a detailed description of how to transfer them to the
P&ID structure.
5. Assign the associated objects from the P&ID flow chart to the "Reactor"
subunit.
In the P&ID flow chart, mark all objects belonging to the reactor.
(See Figure 3-181).
6. On the menu bar of the P&ID flow chart, click the "Assign object" button

.

7. Select the "Reactor" subunit and drag and drop the marked objects to the
marked area in the P&ID flow chart.

COMOS FEED best practice
Entry ID: 109480737, V2.0,

06/2018

132

3 Configuring the example project
3.7 Converting PFD to P&ID
Figure 3-181

1
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3

As a result, all of the marked objects of subunit "Reactor" are assigned and the
corresponding P&ID objects are transferred from the FEED structure to the
P&ID structure.
Figure 3-182
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3.7 Converting PFD to P&ID
Note

The created P&ID objects are still linked to their objects in the FEED structure;
i.e. if you change specific parameters in a P&ID object, this data is transferred
automatically to the corresponding object in the FEED structure.
8. Repeat the process and assign the objects below to the "Separator" subunit.
Figure 3-183

1
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3

9. Repeat the process and assign the objects below to the "Column" subunit.
Figure 3-184

1

3

Result
You have automatically created the P&ID flow chart from the data/objects in
your process flow diagram and applied the objects in the P&ID structure.
For further information on how to convert process flow diagrams (PFD) into
Piping and Instrumentation Diagrams (P&ID), refer to the manual:
"COMOS Process FEED Operation", chapter 13 "PFD and P&ID"
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3.8

Optional: Variant management
This chapter describes how to form various variants from one process flow diagram
and how you can integrate or replace them in your project.
As an example, you can create a new variant for the process flow diagram of
process unit "Reaction 02".

Procedure
1. In the first step, create the "A40 Variants" folder.
Do this by right-clicking the associated shortcut menu of process unit
"Reaction 02".
2. Click on the new > A40 Variants" entry.
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Figure 3-185

3. Double-click to open the properties of process unit "Reaction 02".
4. Open the "General Data" tab ".
5. Click on the "Variant management" button.
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3.8 Optional: Variant management
Figure 3-186
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The system opens the "Variant management" window.
6. In this window, click on the "Create new variant" button.

Figure 3-187

7. The system opens the "Create new process unit" window.
Confirm this by clicking on the "Yes" button.
Figure 3-188
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3 Configuring the example project
3.8 Optional: Variant management
8. Click on the "Apply" and "OK" buttons to save your changes and close the
properties dialog.
9. A variant of process unit "Reaction 02" has been created under folder "A91
Variants".
Double-click to open the properties of the process unit.
10. Change the description to "Variant with two heat exchangers".
11. Then, click on the "Apply" and "OK" buttons to apply your changes and close
the dialog.
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Figure 3-189

12. Double-click on the process flow diagram of "Variant with two heat
exchangers" to open it.
13. In the example project, add another heat exchanger for the variant.
To do this, select the button for a heat exchanger in the object library of the
process flow diagrams and drag and drop the heat exchanger to the chart.
14. Save your changes.
Figure 3-190
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3.8 Optional: Variant management
You can activate this variant as a main variant.
The original variant is then copied to folder "A91 Variants".
15. Double-click on process unit "Reaction 02" to open its associated properties.
16. Open the "General Data" tab and click on the "Variant management" button.
17. The system opens the "Variant management" dialog.
18. Here, select the "Variant with two heat exchangers" variant and click on the
"Set as current process unit" button.
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Figure 3-191

The original main variant "Reaction 02" is then moved to folder
"A91 Variants" and process unit
"Variant with two heat exchangers" becomes the new main variant.
Figure 3-192

Result
You have created a variant of process unit "Reaction 02", extended it, and set it as
the main variant in the project.
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4

Conclusion
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This application example has demonstrated to you the basic functions of COMOS
FEED. You have gone through a complete standard workflow to generate all of the
relevant data for the bidding phase and to create the foundations for the basic and
detailed engineering phases.
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5

Additional information

5.1

COMOS in general
The uniform data platform of the COMOS integrated software solution enables
plant planners, operating companies, and fitters to achieve a seamless flow of
project-relevant data across all company levels and project phases.
One of the requirements for effective plant management is optimum networking
and coordination of all of the disciplines and departments involved in planning and
operation of a plant. COMOS software solutions are the basis for cooperation of
the various disciplines and departments at different locations worldwide for the
entire life cycle of a plant.
The object-oriented COMOS software concept ensures consistent application
networking. In COMOS, the graphical and data-technical representation of a
component in a plant is designated as an object. Associated data sheets, lists and
other documents are directly linked to the respective objects, forming a unit.
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Figure 5-1

The complete plant information is stored in a central database. As a result,
COMOS allows all disciplines and departments involved in the engineering and
operating phases to always access the same object data. Objects can be
processed in COMOS bidirectionally on data sheets as well as in technical
drawings. This means that changes to objects or documents are available to every
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user worldwide at all times, whatever the time zone – providing up-to-dateness and
consistency. The entire plant, right down to the individual components, can be
examined and further developed from a functional and interdisciplinary perspective.
Common data management enables COMOS to pool data in parallel working
processes and workflows.

 Siemens AG 2018 All rights reserved

Figure 5-2

The open system architecture of COMOS can be adapted to exactly meet
company-specific requirements, allows links to third-party systems, and can be
integrated into existing Electronic Data Processing (EDP) scenarios.
Further information on COMOS is available on the COMOS product page.
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5.2

Terminology

Abbreviations
Table 5-1
Abbreviation

Term
Front End Engineering and Design

PFD

Process Flow Diagram

P&ID

Piping and Instrumentation Diagram
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6

Further Information

6.1

Service and Support

Industry Online Support
Do you have any questions or need assistance?
Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.
The Industry Online Support is the central address for information about our
products, solutions and services.
Product information, manuals, downloads, FAQs, application examples and videos
– all information is accessible with just a few mouse clicks at:
https://support.industry.siemens.com
Technical Support
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The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
– ranging from basic support to individual support contracts. You send queries to
Technical Support via Web form:
www.siemens.com/industry/supportrequest
SITRAIN – Training for Industry
With our globally available training courses for our products and solutions, we help
you achieve with practical experience, innovative learning methods and a concept
that’s tailored to the customer’s specific needs.
For more information on our offered trainings and courses, as well as their
locations and dates, refer to:
www.siemens.com/sitrain

Service offer
Our range of services includes the following:


Plant data services



Spare parts services



Repair services



On-site and maintenance services



Retrofitting and modernization services



Service programs and contracts

You can find detailed information on our range of services in the service catalog:
https://support.industry.siemens.com/cs/sc

Industry Online Support app
You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:
https://support.industry.siemens.com/cs/ww/en/sc/2067
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6.2

Links and Literature

6.2.1

Websites
Table 6-1

6.2.2

Topic area

Links

\1\

Siemens Industry
Online Support

http://support.industry.siemens.com

\2\

Download page for
this entry

https://support.industry.siemens.com/cs/ww/en/view/109480737

\3\

COMOS product page

http://w3.siemens.com/mcms/plant-engineeringsoftware/en/Pages/Default.aspx

\4\

PCS 7 Product page

http://w3.siemens.com/mcms/process-controlsystems/en/distributed-control-system-simatic-pcs7/Pages/distributed-control-system-simatic-pcs-7.aspx

COMOS topic page
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Here, you can get a quick and easy overview of all of the important articles about
COMOS, e.g.:


FAQs



Application examples



Manuals



Media systems (videos)



Forum



Training



Services & Support



Etc.
Topic area

\1\

COMOS topic page
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6.2.3

Application examples
Table 6-2
Topic area
\1\

\2\

\2\
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\3\

\4\

6.2.4

Application Example:
Controlled plant
engineering from the
outset with COMOS
FEED
Application Example:
Fast and easy
generation of Piping
and Instrumentation
Diagrams with
COMOS P&ID using a
practical example
Application Example:
Integrated
Engineering with
COMOS and
SIMATIC PCS 7 using
a practical example

Links
https://support.industry.siemens.com/cs/ww/en/view/109480737
Get to know the basic functions and benefits of COMOS FEED
and go through a complete standard workflow to generate all of
the relevant data for the bidding phase and to create the
foundations for the basic and detailed engineering phases.
https://support.industry.siemens.com/cs/ww/en/view/109480739
Get to know the basic functions and benefits of COMOS P&ID.
This application example guides you through a standard workflow
to map process engineering, pipe engineering and measurement
and control engineering (MSR) procedures.

https://support.industry.siemens.com/cs/ww/en/view/70922226
Get to know the basic functions and benefits of COMOS in
conjunction with SIMATIC PCS 7.
The application example takes you through a standard workflow.
Based on the example, you will be shown how you can exchange
data between the two systems.

Control Module (CM)
Technology - Efficient
Engineering in
SIMATIC PCS 7

https://support.industry.siemens.com/cs/ww/en/view/109475748

Automated creation of
the SIMIT simulation
model with COMOS
planning and
engineering data

https://support.industry.siemens.com/cs/ww/en/view/109740344

Control Module (CM) technology is not just used to optimize
engineering efforts but also to make possible a standardized
structure of the automation program while quickly adapting to
future demands.

This application example is a best practice example and shows
you how to import COMOS planning data into SIMIT and create
your simulation model automatically.

Media systems/videos
Table 6-3
Topic area
\1\

\2\

Links

Media system:
Integrated
Engineering on the
basis of COMOS with
SIMATIC PCS 7 and
SIMIT Simulation
(Video)

https://support.industry.siemens.com/cs/ww/en/view/56731718

Media system:
COMOS – Making
data work

https://support.industry.siemens.com/cs/ww/en/view/109480224
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systems and provides an overview of all of the necessary work
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The Media System provides you with comprehensive information,
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videos on the topic of COMOS Industry Solutions.

145

6 Further Information

6.2.5

COMOS Forum
Table 6-4
Topic area

6.2.6

Links

\1\

German
COMOS Forum

https://support.industry.siemens.com/tf/ww/de/threads/297/?page
=0&pageSize=10

\2\

English
COMOS Forum

https://support.industry.siemens.com/tf/ww/en/threads/298/?page
=0&pageSize=10

Manuals
Table 6-5
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Topic area

Links

\1\

Manual:
COMOS Platform
Getting Started
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745689

\2\

Manual:
COMOS Platform
Administration
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745694

\3\

Manual:
COMOS Platform
Administration
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745694

\4\

Manual:
COMOS Platform
Operation (V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745693

\5\

Manual:
COMOS Process
FEED Operation
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745721

\6\

Manual:
COMOS Process
FEED Administration
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745732

\7\

Manual:
COMOS Process,
P&ID Administration
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745730

\8\

Manual
COMOS Process
P&ID Operation
(V10.2.1)

https://support.industry.siemens.com/cs/ww/en/view/109745731
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6.3

Change documentation
Table 6-6
Date

Modifications

V1.0

01/2016

First version

V2.0

06/2018

Updating of sample project on COMOS V10.2.2.
Updating of entire documentation.
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