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Welcome to HYSYS

Welcome fo HYSYS

We are pleased to present you with the latest version of HYSYS — the
product that continually extends the bounds of process engineering
software. With HYSYS you can create rigorous steady-state and
dynamic models for plant design and trouble shooting. Through the
completely interactive HYSYS interface, you have the ability to easily
manipulate process variables and unit operation topology, as well as
the ability to fully customize your simulation using its OLE extensibility
capability.

Hyprotech Software Solutions

HYSYS has been developed with Hyprotech’s overall vision of the
ultimate process simulation solution in mind. The vision has led us to
create a product that is:

* Integrated
 Intuitive and interactive
* Open and extensible

Integrated Simulation Environment

In order to meet the ever-increasing demand of the process industries
for rigorous, streamlined software solutions, Hyprotech developed the
HYSYS Integrated Simulation Environment. The philosophy underlying
our truly integrated simulation environment is conceptualized in the
diagram below:
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Hyprotech Software Solutions

viii

The central wedge represents the common parameters at the core of
the various modelling tools:

* model topology
 interface
» thermodynamics

The outer ring represents the modelling application needs over the
entire plant lifecycle. The arrows depict each Hyprotech product using
the common core, allowing for universal data sharing amongst the
tools, while providing a complete simulation solution.

As an engineer you undoubtedly have process modelling requirements
that are not all handled within a single package. The typical solution is
to generate results in one package, then transfer the necessary
information into a second package where you can determine the
additional information. At best, there is a mechanism for exchanging
information through file transfer. At worst, you must enter the
information manually, consuming valuable time and risking the
introduction of data transfer errors. Often the knowledge you gain in
the second application has an impact on the first model, so you must
repeat the whole process a number of times in an iterative way.

In a truly integrated simulation environment all of the necessary
applications work is performed within a common framework,
eliminating the tedious trial-and-error process described previously.
Such a system has a number of advantages:

» Information is shared, rather than transferred, among
applications.

» All applications use common thermodynamic models.
» All applications use common flowsheet topology.
* You only need to learn one interface.

* You can switch between modelling applications at any time,
gaining the most complete understanding of the process.

The plant lifecycle might begin with building a conceptual model to
determine the basic equipment requirements for your process. Based
on the conceptual design, you could build a steady-state model and
perform an optimization to determine the most desirable operating
conditions. Next, you could carry out some sizing and costing
calculations for the required equipment, then do some dynamic
modelling to determine appropriate control strategies. Once the design
has become a reality, you might perform some online modelling using
actual plant data for "what-if" studies, troubleshooting or even online
optimization. If a change at any stage in the design process affects the
common data, the new information is available immediately to all the
other applications — no manual data transfer is ever required.
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For information on any of
these products, contact your
local Hyprotech
representative.

While this concept is easy to appreciate, delivering it in a useable
manner is difficult. Developing this multi-application, information-
sharing software environment is realistically only possible using Object
Oriented Design methodologies, implemented with an Object Oriented
Programming Language. Throughout the design and development
process, we have adhered to these requirements in order to deliver a
truly integrated simulation environment as the HYSYS family of
products:

HYSYS Product ‘ Description

Process Design - HYSYS.Process provides the
accuracy, speed and efficiency required for process
HYSYS.Process design activities. The level of detail and the
integrated utilities available in HYSYS.Process
allows for skillful evaluation of design alternatives.

Plant Design - HYSYS.Plant provides an integrated
steady-state and dynamic simulation capability,
offers rigorous and high-fidelity results with a very
HYSYS.Plant fine level of equipment geometry and performance
detail. HYSYS.Plant+ provides additional detailed
equipment configurations, such as actuator
dynamics.

Refinery Modeling - HYSYS.Refinery provides
truly scalable refinery-wide modeling. Detailed
models of reaction processes can be combined with
HYSYS.Refinery detailed representations of separation and heat
integration systems. Each hydrocarbon stream is
capable of predicting a full range of refinery
properties based on a Refinery Assay matrix.

Operations Training System - HYSYS.OTS
provides real-time simulated training exercises that
train operations personnel and help further develop
their skills performing critical process operations.
Increased process understanding and procedural
familiarity for operations personnel can lead to an
increase in plant safety and improvements in
process performance.

Real-Time Optimization - HYSYS.RTOis a real-
time optimization package that enables the
optimization of plant efficiency and the management
of production rate changes and upsets in order to
handle process constraints and maximize operating
profits.

HYSYS.OTS

HYSYS.RTO

Conceptual Design Application - HYSYS.Concept
includes DISTIL which integrates the distillation
synthesis and residue curve map technology of
Mayflower with data regression and thermodynamic
database access. HYSYS.Concept also includes
HX-Net, which provides the ability to use pinch
technology in the design of heat exchanger
networks. Conceptual design helps enhance process
understanding and can assist in the development of
new and economical process schemes.

HYSYS.Concept
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HYSYS is the only
commercially available
simulation platform designed
for complete User
Customization.

Intuitive and Interactive Process Modelling

We believe that the role of process simulation is to improve your
process understanding so that you can make the best process
decisions. Our solution has been, and continues to be, interactive
simulation. This solution has not only proven to make the most
efficient use of your simulation time, but by building the model
interactively — with immediate access to results — you gain the most
complete understanding of your simulation.

HYSYS uses the power of Object Oriented Design, together with an
Event-Driven Graphical Environment, to deliver a completely
interactive simulation environment where:

» calculations begin automatically whenever you supply new
information, and

» access to the information you need is in no way restricted.

At any time, even as calculations are proceeding, you can access
information from any location in HYSYS. As new information becomes
available, each location is always instantly updated with the most
current information, whether specified by you or calculated by HYSYS.

Open and Extensible HYSYS Architecture

The Integrated Simulation Environment and our fully Object Oriented
software design has paved the way for HYSYS to be fully OLE
compliant, allowing for complete user customization. Through a
completely transparent interface, OLE Extensibility lets you:

» develop custom steady-state and dynamic unit operations
» specify proprietary reaction kinetic expressions
» create specialized property packages.

With seamless integration, new modules appear and perform like
standard operations, reaction expressions or property packages within
HYSYS. The Automation features within HYSYS expose many of the
internal Objects to other OLE compliant software like Microsoft Excel,
Microsoft Visual Basic and Visio Corporation’s Visio. This functionality
enables you to use HYSYS applications as calculation engines for your
own custom applications.

By using industry standard OLE Automation and Extension the custom
simulation functionality is portable across Hyprotech software
updates. The open architecture allows you to extend your simulation
functionality in response to your changing needs.
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The HYSYS Documentation
Suite includes all available
documentation for the HYSYS
family of products.

Use of the Manuals

HYSYS Electronic Documentation

Al HYSYS documentation is available in electronic format as part of the

HYSYS Documentation Suite. The HYSYS Documentation CD ROM is
included with your package and may be found in the Get Started box.
The content of each manual is described in the following table:

\ERIEL

Get Started

‘ Description

Contains the information needed to install HYSYS,
plus a Quick Start example to get you up and
running, ensure that HYSYS was installed correctly
and is operating properly.

Xi

User’s Guide

Provides in depth information on the HYSYS
interface and architecture. HYSYS Utilities are also
covered in this manual.

Simulation Basis

Contains all information relating to the available
HYSYS fluid packages and components. This
includes information on the Oil Manager,
Hypotheticals, Reactions as well as a
thermodynamics reference section.

Steady State
Modeling

Steady state operation of HYSYS unit operations is
covered in depth in this manual.

Dynamic Modeling

This manual contains information on building and
running HYSYS simulations in Dynamic mode.
Dynamic theory, tools, dynamic functioning of the
unit operations as well as controls theory are
covered.

This manual is only included with the HYSYS.Plant
document set.

Customization
Guide

Details the many customization tools available in
HYSYS. Information on enhancing the functionality
of HYSYS by either using third-party tools to
programmatically run HYSYS (Automation), or by
the addition of user-defined Extensions is covered.
Other topics include the current internally extensible
tools available in HYSYS: the User Unit Operation
and User Variables as well as comprehensive
instruction on using the HYSYS View Editor.

Provides step-by-step instructions for building some

Tutorials industry-specific simulation examples.
Contains a more advanced set of example problems.
Note that before you use this manual, you should
Applications have a good working knowledge of HYSYS. The

Applications examples do not provide many of the
basic instructions at the level of detail given in the
Tutorials manual.

Quick Reference

Provides quick access to basic information regarding
all common HYSYS features and commands.

Xi
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Contact Hyprotech for
information on HYSYS
training courses.

Ensure that your version of
Acrobat Reader has the
Search plug-in present. This
plug-in allows you to add a
search index to the search list.

For more information on the
search tools available in
Acrobat Reader, consult the
help files provided with the
program.

xii

If you are new to HYSYS, you may want to begin by completing one or
more of the HYSYS tutorials, which give the step-by-step instructions
needed to build a simulation case. If you have some HYSYS experience,
but would still like to work through some more advanced sample
problems, refer to the HYSYS Applications.

Since HYSYS is totally interactive, it provides virtually unlimited
flexibility in solving any simulation problem. Keep in mind that the
approach used in solving each example problem presented in the
HYSYS documentation may only be one of the many possible methods.
You should feel free to explore other alternatives.

Viewing the Online Documentation

HYSYS electronic documentation is viewed using Adobe Acrobat
Reader®, which is included on the Documentation CD-ROM. Install
Acrobat Reader 4.0 on your computer following the instructions on the
CD-ROM insert card. Once installed, you can view the electronic
documentation either directly from the CD-ROM, or you can copy the
Doc folder (containing all the electronic documentation files) and the
file named menu.pdf to your hard drive before viewing the files.

Manoeuvre through the online documentation using the bookmarks on
the left of the screen, the navigation buttons in the button bar or using
the scroll bars on the side of the view. Blue text indicates an active link

to the referenced section or view. Click on that text and Acrobat Reader
will jump to that particular section.

Selecting the Search Index

One of the advantages in using the HYSYS Documentation CD is the
ability to do power searching using the Acrobat search tools. The
Acrobat Search command allows you to perform full text searches of
PDF documents that have been indexed using Acrobat Catolog®.

To attach the index file to Acrobat Reader 4.0, use the following
procedure:

1. Open the Index Selection view by selecting Edit-Search-Select
Indexes from the menu.

Click the Add button. This will open the Add Index view.

Ensure that the Look in field is currently set to your CD-ROM drive
label. There should be two directories visible from the root
directory: Acrobat and Doc.
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Add Index 2] x|
Laak jr: I@ Docs [E:) j il

File: namne: | I&I
Filez of lupe: IAcmbat Index [*.PDE] j Cancel

4. Open the Doc directory. Inside it you should find the Index.pdx
file. Select it and click the Opern button.

Index Selection

Available Indexes
HY¥SYS Documentation Index

Currently unavailable indexes are grayed out

ok | Bemove | Infa... |

5. The Index Selection view should display the available indexes that
can be attached. Select the index name and then click the OK
button. You may now begin making use of the Acrobat Search
command.

Using the Search Command

The Acrobat Search command allows you to perform a search on PDF
documents. You can search for a simple word or phrase, or you can
expand your search by using wild-card characters and operators.

To search an index, first select the indexes to search and define a search
query. A search query is an expression made up of text and other items
to define the information you want to define. Next, select the
documents to review from those returned by the search, and then view
the occurrences of the search term within the document you selected

Xiii
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These are the normal (default)
settings for the mouse, but you
can change the positions of the
left- and right-buttons.

Xiv

To perform a full-text search do the following:

Choose Edit-Search-Query from the menu.

2. Type the text you want to search for in the Find Results Containing
Text box.

3. Click Search. The Search dialog box is hidden, and documents that
match your search query are listed in the Search Results window in
order of relevancy.

4. Double-click a document that seems likely to contain the relevant
information, probably the first document in the list. The document
opens on the first match for the text you typed.

5. Click the Search Next button or Search Previous button to go to
other matches in the document. Or choose another document to
view.

Other Acrobat Reader features include a zoom-in tool in the button bar,
which allows you to magnify the text you are reading. If you wish, you
may print pages or chapters of the online documentation using the
File-Print command under the menu.

Conventions used in the Manuals

The following section lists a number of conventions used throughout
the documentation.

Keywords for Mouse Actions

As you work through various procedures in the manuals, you will be
given instructions on performing specific functions or commands.
Instead of repeating certain phrases for mouse instructions, keywords
are used to imply a longer instructional phrase:

Keywords ‘ Action

Move the mouse pointer to position it over an item.

Point For example, point to an item to see its Tool Tip.
Position the mouse pointer over the item, and rapidly
Click press and release the left mouse button. For

example, click Close button to close the current
window.

As for click, but use the right mouse button. For
Right-Click example, right-click an object to display the Object
Inspection menu.
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Keywords ‘ Action

Position the mouse pointer over the item, then
rapidly press and release the left mouse button
twice. For example, double-click the HYSYS icon to
launch the program.

Double-Click

Position the mouse pointer over the item, press and
hold the left mouse button, move the mouse while
Drag the mouse button is down, and then release the
mouse button. For example, you drag items in the
current window, to move them.

Whenever you pass the mouse pointer over certain
objects, such as tool bar icons and flowsheet

Tool Tip objects, a Tool Tip will be displayed. It will contain a
brief description of the action that will occur if you
click on that button or details relating to the object.

A number of text formatting conventions are also used throughout the
manuals:

Format ‘ Example

Note that blank spaces are
acceptable in the names of

streams and unit operations.

When you are asked to access a HYSYS menu
command, the command is identified by bold
lettering.

‘Select File-Save from the
menu to save your case.’

When you are asked to select a HYSYS button,
the button is identified by bold, italicized
lettering.

‘Click the Close button to
close the current view.’

When you are asked to select a key or key
combination to perform a certain function,
keyboard commands are identified by words in
bolded small capitals (small caps).

‘Press the F1 key on the
keyboard to open the
context sensitive help.’

The name of a HYSYS view (also know as a
property view or window) is indicated by bold
lettering.

‘Selecting this command
opens the Session
Preferences view.’

The names of pages and tabs on various views
are identified in bold lettering.

‘Click Composition page
on the Worksheet tab to
see all the stream

composition information.’

The name of radio buttons, check boxes and
cells are identified by bold lettering.

‘Click the Ignored check
box to ignore this
operation.’

Material and energy stream names are
identified by bold lettering.

Column Feed,
Condenser Duty

Unit operation names are identified by bold
lettering.

Inlet Separator,
Atmospheric Tower

When you are asked to provide keyboard input,
it will be indicated by bold lettering.

‘Type 100 in the cell to
define the stream
temperature.’

XV
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Bullets and Numbering

Bulleted and numbered lists will be used extensively throughout the
manuals. Numbered lists are used to break down a procedure into
steps, for example:

1. Select the Name cell.
2. Type a name for the operation.

3. Press ENTER to accept the name.

Bulleted lists are used to identify alternative steps within a procedure,
or for simply listing like objects. A sample procedure that utilizes
bullets is:

1. Move to the Name cell by doing one of the following:
» Select the Name cell
* PressALTN

2. Type aname for the operation.

» Press ENTER to accept the name.

Notice the two alternatives for completing Step 1 are indented to
indicate their sequence in the overall procedure.

A bulleted list of like objects might describe the various groups on a
particular view. For example, the Options page of the Simulation tab on
the Session Preferences view has three groups, namely:

e General Options
» Errors
e Column Options

Callouts

A callout is a label and arrow that describes or identifies an object. An
example callout describing a graphic is shown below.

HYSYS Icon




Welcome to HYSYS XVii

Annotations
Annotation text appears in the Text appearing in the outside margin of the page supplies you with
outside page margin. additional or summary information about the adjacent graphic or

paragraph. An example is shown to the left.

Shaded Text Boxes

A shaded text box provides you with important information regarding
HYSYS’ behaviour, or general messages applying to the manual.
Examples include:

The resultant temperature of the mixed streams may be quite
different than those of the feed streams, due to mixing effects.

Before proceeding, you should have read the introductory
section which precedes the example problems in this manual.

The use of many of these conventions will become more apparent as
you progress through the manuals.

XVii
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Technical Support

There are several ways in which you can contact Technical Support. If
you cannot find the answer to your question in the manuals, we
encourage you to visit our Website at www.hyprotech.com, where a
variety of information is available to you, including:

» answers to frequently asked questions
» example cases and product information
 technical papers

* news bulletins

* hyperlink to support email

You can also access Support directly via email. A listing of Technical
Support Centres including the Support email address is at the end of
this chapter. When contacting us via email, please include in your
message:

* Your full name, company, phone and fax numbers.

» The version of HYSYS you are using (shown in the Help, About
HYSYS view).

» The serial number of your HYSYS security key.
» A detailed description of the problem (attach a simulation case
if possible).

We also have toll free lines that you may use. When you call, please have
the same information available.

Xix
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Technical

Calgary, Canada

AEA Technology - Hyprotech Ltd.
Suite 800, 707 - 8th Avenue SW
Calgary, Alberta

T2P 1H5

Barcelona, Spain (Rest of Europe)

AEA Technology - Hyprotech Ltd.
Hyprotech Europe S.L.

Pg. de Gracia 56, 4th floor

E-08007 Barcelona, Spain

Oxford, UK (UK clients only)

AEA Technology Engineering Software
Hyprotech Ltd.

404 Harwell, Didcot

Oxfordshire, OX11 0QJ

United Kingdom

Kuala Lumpur, Malaysia

AEA Technology - Hyprotech Ltd.
Hyprotech Ltd., Malaysia

Lot E-3-3a, Dataran Palma

Jalan Selaman Y2, Jalan Ampang
68000 Ampang, Selangor

Malaysia

Yokohama, Japan

AEA Technology - Hyprotech Ltd.
AEA Hyprotech KK

Plus Taria Bldg. 6F.

3-1-4, Shin-Yokohama

Kohoku-ku

Yokohama, Japan

222-0033

Support Centres

support@hyprotech.com (email)

(403) 520-6181 (local - technical support)
1-888-757-7836 (toll free - technical support)
(403) 520-6601 (fax - technical support)
1-800-661-8696 (information & sales)

support@hyprotech.com (email)

+34 93 215 68 84 (technical support)

900 161 900 (toll free - technical support - Spain only)
+34 93 215 42 56 (fax - technical support)

+34 93 215 68 84 (information & sales)

support@hyprotech.com (email)

0800 7317643 (freephone technical support)
+44 1235 434351 (fax - technical support)
+44 1235 435555 (information &

sales)

support@hyprotech.com (email)

+60 3 4270 3880 (technical support)

+60 3 4271 3811 (fax - technical support)
+60 3 4270 3880 (information & sales)

support@hyprotech.com (email)
81 45 476 5051 (technical support)
81 45 476 5051 (information & sales)
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Calgary, Canada

Tel: (403) 520-6000

Fax: (403) 520-6040/60
Toll Free: 1-800-661-8696

Newark, DE, USA

Tel: (302) 369-0773

Fax: (302) 369-0877

Toll Free: 1-800-688-3430

Oxford, UK
Tel: +44 1235 435555
Fax: +44 1235 434294

Oudenaarde, Belgium
Tel: +32 55 310 299
Fax: +32 55 302 030

Hovik, Norway
Tel: +47 67 10 6464
Fax: +47 67 10 6465

Kuala Lumpur, Malaysia
Tel: +60 3 4270 3880
Fax: +60 3 4270 3811

Yokohama, Japan
Tel: 81 45 476 5051
Fax: 81 45 476 3055

Houston, TX, USA

Tel: (713) 339-9600

Fax: (713) 339-9601

Toll Free: 1-800-475-0011

Barcelona, Spain
Tel: +34 93 215 68 84
Fax: +34 93 215 42 56

Dusseldorf, Germany
Tel: +49 211 577933 0
Fax: +49 211 577933 11
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HYSYS Hot Keys

File

Create New Case CTRL+N

Open Case CTRL+O

Save Current Case CTRL+S

Save As... CTRL+SHIFT+S
Close Current Case CTRL+Z

Exit HYSYS ALT+F4
Simulation

Go to Basis Manager CTRL+B

Leave Current Environment CTRL+L
(Return to Previous)

Main Properties CTRL+M
Access Optimizer F5

Toggle Steady-State/Dynamic F7

Modes

Toggle Hold/Go Calculations F8

Access Integrator CTRL+I
Start/Stop Integrator F9

Stop Calculations CTRL+BREAK
Flowsheet

Add Material Stream F11

Add Operation F12

Access Object Navigator F3

Show/Hide Object Palette F4
Composition View (from CTRL+K
Workbook)

Tools

Access Workbooks CTRL+W
Access PFDs CTRL+P

Toggle Move/Attach (PFD) CTRL

Access Utilities CTRL+U
Access Reports CTRL+R

Access DataBook CTRL+D
Access Controller FacePlates CTRL+F

Access Help F1

Column

Go to Column Runner CTRL+T
(SubFlowsheet)

Stop Column Solver CTRL+BREAK
Window

Close Active Window CTRL+F4

Tile Windows SHIFT+F4

Go to Next Window CTRL+F6 or CTRL+TAB
Go to Previous Window CTRL+SHIFT+F6 or
Editing/General CTRL+SHIFT+TAB
Access Edit Bar F2

Access Pull-Down Menus F10 or ALT

Go to Next Page Tab CTRL+SHIFT+N
Go to Previous Page Tab CTRL+SHIFT+P
Cut CTRL+X

Copy CTRL+C

Paste CTRL+V
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As you use HYSYS, it will become apparent that you are allowed a high
degree of flexibility when performing tasks. In most instances, there is
more than one way to accomplish what you are trying to do. Combine
this with a consistent and logical approach to how these capabilities are
delivered and you are presented with an extremely versatile process
simulation tool.

The usability of HYSYS can be attributed to four key aspects of its
design:

1.

First there is the Event Driven operation. This concept combines
the power of interactive simulation with instantaneous access to
information. Interactive simulation means that information is
processed as you supply it, with calculations performed
automatically. At the same time, you are not tied to the specific
location of the program where you are supplying the information.
You can access whatever information you need when you need it.

Secondly, Modular Operations are combined with the Non-
Sequential solution algorithm. Not only is information processed
as you supply it, but the results of any calculation are automatically
propagated throughout the Flowsheet, both forwards and
backwards. The modular structure of the operations means that
they can calculate in either direction, using information in an
outlet stream to calculate inlet conditions. You gain process
understanding at every step, since operations calculate
automatically. You see the results immediately, thus understanding
each piece of the simulation in the greatest possible detail.

The third attribute is the Multi-Flowsheet Architecture which
allows you to create any number of Flowsheets within a simulation.
In addition to satisfying the technical requirement of using
multiple property packages within a simulation, this architecture
complements the approach to interactive simulation modeling.
You can easily break a large simulation into smaller parts to
provide a convenient means of focusing your attention on specific
sections of the process.

Ultimately, what brings all of these features together is the Object
Oriented Design of HYSYS. The separation of interface elements
(how the information is displayed) from the underlying
engineering code means that the same information can be
displayed simultaneously in a variety of locations. Each display is
tied to the same process variable, so that if the information
changes, it is automatically updated in every location. Also, if a
variable has been specified, it is shown as a specification in every
location - you are not restricted to a single location to change a
specification; rather, you can change the specification wherever it
is displayed.

1-3
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1.1 Interface Basics

1.1.1 Windows Functionality

HYSYS has the same basic features as found in other Windows 95 or NT
4.0 based programs.

* Minimize, Maximize/Restore and Close buttons located in the
upper right corner of most views.

» Close box located in the upper left corner of most views, which
contains the normal Windows 3.x menu.

Most of the different views found in HYSYS are resizable to some
degree. The following list provides a brief description on resizable
views:

« Minimize, Maximize/Restore and Close buttons available -
view can be resized vertically and horizontally.

* Minimize and Close buttons available - view can be resized
vertically only.

» Close button or Close and Pin buttons available - view can not
be resized.

1.1.2 Primary Interface Elements

Although information can be supplied and accessed a variety of ways,
there are four primary interface elements for interacting with HYSYS.

* The PFD is a graphical environment for building your Flowsheet
and examining process connectivity. Process information can
be displayed for each individual stream or operation as needed.

» The Workbook is a collection of tabs, displaying information in
a tabular format. Each Workbook tab displays information
about a specific object type, i.e., all streams, pipes, controllers,
etc., on a single tab. Multiple tabs for a given object type can
be installed, displaying information in varying levels of detail.

* The Property View is a single view which contains multiple
tabs. HYSYS extensively uses these single views which
include all information about a specific object, i.e. an individual
stream or operation.

» The Summary View displays the currently installed streams
and operations.

Each of these interface elements, plus the complimentary tools such as
the Data Recorder, Strip Charts, Case Study Tool, Plots, etc., are all
connected through the model itself. A change made in any location is
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There are two types of Sub-
Flowsheets: Columns and
Templates.

automatically reflected everywhere else in HYSYS. In addition, there is
basically no restriction on what can be displayed at any time. For
example, you can have both the PFD and Workbook open, as well as
Property Views for operations and streams.

1.1.3 Multi-Flowsheet
Architecture/Environments

As mentioned, HYSYS has been developed around a Multi-Flowsheet
Architecture. After you have created the fluid package(s) for your
simulation, you enter the Main Flowsheet. In this location, the bulk of
the model is created, installing the streams and operations that
represent your process.

However, you can create a Sub-Flowsheet at any time. Within the Main
Flowsheet, the Sub-Flowsheet appears as a single operation with
multiple connections. The Main Simulation has no knowledge of what
is inside the Sub-Flowsheet. For instance, it could be a refrigeration
loop or a decanter system. From the point of view of the Main
Flowsheet, the Sub-Flowsheet simply behaves as any other operation; it
calculates whenever conditions are changed.

The nature of the Sub-Flowsheet gives rise to the concept of
Environments. Although a Sub-Flowsheet (template or column)
appears as a single operation in the Main Flowsheet, you can, at any
time, enter the Sub-Flowsheet to examine conditions in greater detail
or make changes. When you do this, you enter the Sub-Flowsheet’s
Build Environment. Two things happen at this time. First, the Main
Flowsheet is temporarily cached; it will be returned to the exact status
when you come back out of the Sub-Flowsheet. Second, the Main
Flowsheet solver is temporarily shut down. Calculations will still be
performed inside the Sub-Flowsheet, but the results simply won't be
propagated to the rest of the simulation until you come back out. This
allows you to focus on a specific aspect of the simulation without
having the entire simulation calculate every time conditions change.

With this in mind, consider the definition of a Flowsheet (or Sub-
Flowsheet) in the context of the overall program. A Flowsheet is defined
by what it possesses:

» Anindependent Fluid Package (optional)

e APFD

* A Workbook

» Flowsheet Elements (streams and/or operations)

1-5
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Refer to Section 5.2 -
Navigation for details on the
two navigational tools.

This may seem to contradict what has already been stated regarding
access to information. However, capabilities have been built into
HYSYS to maximize the power of using Sub-Flowsheets without
impeding any access to information. No matter where you are in the
simulation, you can open any Flowsheet’s PFD or Workbook. Since the
Sub-Flowsheets are in essence single operations within the Main
Flowsheet, each has its own property view. You can access whatever
information resides inside the Sub-Flowsheet through this property
view without ever having to enter the Sub-Flowsheet itself.

All of the Flowsheets within a simulation are tied together through the
Navigators. The Object Navigator allows immediate access to the
property view for any stream or operation from any location. Similarly,
the Variable Navigator allows you to target process variables from any
Flowsheet. For instance, you can select variables for inclusion on a Strip
Chart or for attachment to logical operations such as Adjusts or
Controllers.

Figure 1.1

gﬂbiecl Havigator - IEllil
Flovsheet ~Stieam: Filter
Case (Main] 1 - '
FLOW-1 (TPLT] 13 &
T-100 CaLt 14
! ! 15 © UnitOps
16 " Logicals
17 i Custam
18
123 j Setup Custom |
Buid Find. |[ view | Cancel |

1.1.4 Objects

The term Object is used extensively throughout the documentation to
refer to an individual stream or operation. Within HYSYS, information
associated with an object can be displayed in a variety of ways
(Workbook, PED, Property View, Plot etc.). Through the object oriented
design of HYSYS, the information displayed by each interface element
is tied to the same underlying object. The result is that if a parameter
changes in the Flowsheet it is automatically updated in every location.

Object Inspection is a procedure associated with information display.
Object displays (for example an icon in a PFD) are tied to appropriate
commands for that object, i.e., printing, direct access to a property
view, etc. The way in which the pieces and capabilities of the HYSYS
interface work together will be illustrated in the following pages.
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On the following pages, the major interface elements of HYSYS,
with some of the time saving features built into each, are
discussed. Each of these elements can be open simultaneously,
and offer different representations of the same information. No
matter where you are working - supplying information or
installing new streams or operations - every interface element
automatically updates with the new information.

Workbook View

Figure 1.2

Double click to open Object Inspect (right-click area with mouse)
the Property View. the Title Bar to open the Print Datasheet
menu, from which you can print the
Workbook tab details.
21 Workbook - Casze [Main] Pttt Diatashest =]
I Open Page
EE 1 13 15 14 | af
apour Fraction 09380 07616 1.0000 0.0000 _[
T emperature [C] 37.78 -51.11 A1.11 A1.11
Fressurs [kPa] a5 5723 5723 5723
I olar Flow [kgmolsrh] 4351 4351 ) 1187
I &z Flaw [ka/h] 0.828=+04 0.828=+04 5.E53=+04 3175e+04
Liquid alume Flow [m2/h] 291.7 291.7 2111 B0.59
Heat Flow [kl /h] 742408 4391408 -3.167a+08 1.234e408 |
[ame 16 17 19 18
apour Fraction 04079 08844 1.0000 0.0000
T emperature [C] -80.71 -92.89 -92.89 -92.89
Fressurs [kPa] 1906 1300 1300 1900
I olar Flow [kgmolsrh] 1187 ) 3355 4386
I &z Flaw [ka/h] 3175e+04 5.E53=+04 5.551=+04 1.062=+04
Liquid Volume Flow [m3/h] B0.59 2111 181.4 2820 +
%, Material Streams 4 Compositions /( Energy Streams ,(Unil Ops
IEYATT] [ Include Sub-Flawshests
T-100 ] Shews Mame Orly
Mumber of Hidden Objects: a
Operations attached to a stream Specifications for streams and
can be accessed directly. operations can be supplied directly
on the Workbook tab.
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PFD View

Double click on any icon to Object Inspect the PFD by clicking with the
open its Property View. secondary mouse button on an empty area
of the PFD.
£ PFD - Case (Mair)) I [l
B ‘ A | DAP @ [Defout Colow Sceme. =
=2 A
Stiipper
Feed - Bmd
-y Effluent
-
= Reb
L Feed R
Bottoms - Mode »
Stiipper Select Objects...
—— - Reveal Hidden Objects
SourHzO “iew Properties Choose Labsl ¥ariable
Feed Print D atasheet, [
Hide LCopy Pane Ta Clipboard  »
oE=E Piint PFD
Show Table Fiint 5.
L:T:;;::Taha\ ¢ Prin to DF Fie
- | Setup DRF File ...
VAL ¢ Add Wgkbook Table
Change |con,

Auto-Position ﬁ
»

4 Drraw \wiire: Frame: |

“PFD 1/ Dravs Thick Streamline

Object Inspect any operation You can print the PFD from the
or stream icon to access a Object Inspection menu.
menu of options.

Summary View

Figure 1.4

T Summary - Case [Main] = IEllil

Flowsheet Stream; Unit Operation:
Cond O Wi | Feed Bottoms View |
Effluent ] — S'w Shipper —
ggbsgs | AddMaterial | A Add
SourH20 Feed
Shipper Bottoms Add Energy | Delete |
Stipper Feed

Highlight the stream whose You can also open the

Property View you want to Property Views for Unit

open. Operations.
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Figure 1.5

Highlight the Object you

Interface

Filter the list for quickly

wish to view. locating a specific object.
zﬂbiecl Havigator - IEllil
i Flowsheet: Shieam Filter
Case (Main] Cond O i Al
SW Skipper  [COLT) & Sheams
(Feb i UnitOps
SourH20 Feed " Logicals
Stripper B ottons i Custom
Stripper Feed
Setup Custom |
Buid | Fid.. |[ wiew | Concel |

A

A

Press this button to enter the
environment of the highlighted
Flowsheet.

Press the View button to view
the selected object, Off Gas.

Stream Property View

Figure 1.6

Object Inspect the Title Bar to
access the Print Specsheet
menu for the Object.

Throughout HYSYS, input
values appear in blue and
calculated values are black.

= 0if Ga =101 %]
Print D atashest... - |
—  DOpenPage.. I _I
Worksheet Stream Name Off Gas
Conditi 'apour / Phase Fraction 1.00000
onditions
. Temperature [C] 108.27
T_he pages list Properties Fressure [kPa] 197.88
different views that EETEEs T Molar Flow [kgmole/h] 396.84
are available on the - pass Flow g/l Bl
oles Liquid “olume Flow [m37/h] 9.783
current tab. btolar Enthalpy [kJ/kamole] -1.533e+05
talar Entropy [kl sk gmale-C] 185.83
Heat Flow [le) /h] -6.0835e+07
KIN| ]

status of the Object. Dekte |

Worksheet / Attachmentz £ Dunamics f User Variables
The Status message E; £ /. /
shows the current  — >

Diefine fram Other Stream... | & I = I

A

The tabs provide a logical
grouping of information in the
form of pages.

These buttons display thel property
view of the attached unit operation
which is Downstream or Upstream of
the Stream.
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1.1.5 Structure Terminology

Before the HYSYS interface usage is explained, some of the terminology
that you will encounter will be defined. Every HYSYS case includes
certain structural elements.

Object ‘ Definition

Flowsheet Element A Stream or Operation.
(or object)

A collection of Flowsheet Elements which utilize a
Flowsheet common fluid package. In addition, a Flowsheet
possesses its own Workbook and PFD.

Includes the Property Package, Components (library,
pseudo or hypothetical), Reaction Package and User
Properties used for Flowsheet calculations. Fluid
Packages can be Imported and Exported.

Fluid Package

A collection of Fluid Package(s), Flowsheets, and
Flowsheet Elements which form the model. The

Simulation Case Simulation Case can be saved to disk for future
reference. The extension used for saved cases is
hsc.

. Encompasses every Simulation Case that you have

Session

open while HYSYS is running.

Special Flowsheet Elements

Column Operations and Flowsheet Templates are special Flowsheet
Elements in that they are also Flowsheets. A Flowsheet Template can be
a Column Sub-Flowsheet or a more complex system.

The special capabilities of the Column and Flowsheet Template are:

» They have their own Flowsheet, which means they possess
their own Fluid Package, PFD and Workbook.

» They can be comprised of multiple Flowsheet Elements.

» They can be retrieved as a complete entity into any other
Simulation Case.
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1.1.6

Desktop

The figure below shows the basic components of the HYSYS Desktop:

Button Bar

g R-2.hsc f’il‘YSYS.Pmcess
File Edt Sifulation Flowsheet Tools  ‘window

Figure 1.7

Menu Bar

Title Bar Environment/Mode Label

¢ =1olx|

Help

CsW fmalEo P ow &

Environment: Caze [Main]
tade: Steady State

Optional Infa : SowH20 Feed - Unknown Temperature Iter: 14 Ecm Error: 0.000000 j
Optional Info : SourH20 Feed - Mot Solved Iter: 15  Eem Error: 0.000000
Optional Info : Feed Bottoms -- Under Specified Trer: 16 Eem Error: o.000000 -
Optional Info : Feed Battoms -- Mot Saolved Trer: 17  Eem Error: 0. 000000
Optianal Info : Efflgent - Unknown Temperature colunn Flbwsheet =W Stripper Converged
Optional Info : Efflent -- Nat Sobved Enchanger: Reed Bottoms
Outer Ldop converged, curves complete. -J
[ | | A |
Object Status Window Status Bar Trace Window Scroll Bar

Refer to the next section,
Button Bar, for details
concerning the various
buttons which will be
encountered.

[e[=]

Calculation/Responsiveness

Button

The main features of the Desktop are:

Object Definition

Title Bar Indicates the HYSYS file currently loaded.
Provides access to common Flowsheet commands
Menu Bar
through a pull down menu system.
Button Bar Contains various buttons which invoke a specific

command when pressed.

Environment/Mode
Label

Indicates the environment and mode in which you
are currently working.

When the mouse pointer is placed over a button in
the Button Bar, the Object Palette, or a Property

Status Bar View, a brief description of its function is displayed in
the Status Bar. The Status Bar also displays solver
status information.

Calculation/ The Calculation/Responsiveness button allows the

Responsiveness user to control how time is spent in updating the

Button screens versus calculations.

Scroll Bar Scrolls vertically (in the above case) through the

Trace Window.

1-11

1-11



1-12 Interface Basics

For more details on the Object
Status Window or Trace
Windouw, refer to Section 5.4 -
Object Status Window/Trace
Window.

Note that the Button Bar is
redrawn depending on the
current Environment and
Modle.

Object Status
Window/Trace
Window

Definition

The Object Status Window (left pane) shows current

status messages for Flowsheet objects while the
Trace Window (right pane) displays Solver
information. The windows can be resized vertically or
horizontally by clicking and dragging the windows
frames located between or above them.

Button Bar

The buttons on the Button Bar provide immediate access to the most
common commands, which are also available as Menu items. The
following is a sample of the buttons found on the various Button Bars.

Name View Description

Create a new case.
New Case O

Locate and open an existing case/template/column.
Open Case I

Save the active case.
Save Case =

Open the PFD for the current Flowsheet.
PFD -E)j

Open the Workbook for the current Flowsheet.
Workbook

) Open the Object Navigator.

Navigator i
Simulation Opens the Simulation Navigator
Navigator E
Dynamics ﬁ Opens the Dynamic Assistant view.
Assistant

Open the Column Runner view.
Column {g

Toggles between Steady State and Dynamic
Steady State/

— mode. Currently toggled to Steady State mode.
Dynamics |:>C— y 1099 y
Active/Holding Main Environment: Toggles between Active and
RUN/Sto o @ Holding modes. Green (left) is Active.
P Column Environment: Toggles between Run and

(Steady State) Stop Column Solver. Green (left) is Run.

Integrator toggle. Toggles between Active and
Integrator

9 o @ Holding. Green (left) is Active.

(Dynamics)

1-12
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Name ‘ View ‘ Description

Enter the Basis Environment.

Basis A

P t Return to the parent Flowsheet from a Sub-
aren + Flowsheet, i.e., the Main Environment from the

Flowsheet Column Sub-Flowsheet Environment.

oil Enter the Oil Environment from the Basis

Environment.

=

Environment

From the Oil Environment, return to the Basis
Environment; from the Basis Environment, return to
the Main Environment.

Leave
Environment

*

Some additional things to note about the HYSYS Desktop:

« When the mouse pointer is placed over a button, its descriptive
name pops up below the pointer and a flyby function is
displayed in the status bar.

» The Desktop itself has both a vertical and horizontal scroll bar.
These are automatically created when necessary.

-
1.1.7 Interface Terminology
Figure 1.8
Accept and Cancel ’ . .
i Edit Bar Unit Box Pin
buttons (for Edit Bar Drop Down Input Cell
input)
NFeed Bottoms ﬂ
LIBE ' |
N/m2 a
Design Heat Exchanger Mon{p Heat Leakfloss — [am J Scroll Bar
at
Connections ’7| Exchanger Design [End Faint] = | ’7(:' Mone € Eshemes ¢ Propd kg/cm2
psi
P _'_|-_-<|_— Iht/it2 h Scroll Button
Specs A
Tube Side Shell Side
User Variables
IBS.RS U l—
— —
Shel Passes I Counter Current -
', Design £ Rating K\v\u"ork Sheet /( ‘erformance /(D_l,lnamics /
Delete | Mot Salvied Update ™ lanpred
—n—l A

Button Input Cell Tabs Object Status Drop Down List
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The following terminology is used to describe the various HYSYS
interface elements:

Location

Active Highlighted Radio Button

Minimize, Maximize
and Close buttons

l

17 Feed Bottoms =100 |
Design Heat Exchanger Madel Hegt{'eak.fLo GI’OUp Box
Connections I Exchanger Design (End Point] ;I o " Extrernes ¢ Proportional <
Parameters 4?_'_ _'_t
Specs
User Y ariab Tube Side Shell Side
ser Variables
Delta P DetaP  [5000
Motes
\ [EES us  [ZET0+D
-— T o —
Shell Passes I Cournter Current vl
I Desigr_lxﬁahng /(Work Sheet KF‘erformance KDynamics Vi
pofc | R Uscse | lsned<——— Check Box
(unchecked)

Pages Highlighted Tab

Object Definition

View

Any graphical representation found on the Desktop,
for example, a Property View for an operation.

Button

Invokes a command when pressed.

Pin

Converts a Modal Property View to a Non-Modal
Property View.

Tabs

Provides a logical grouping of information in the
form of pages.

Pages

Provides access to detailed information regarding
the selected object.

Drop Down List

A list of available options for a given input cell.

Scroll Bar

Provides access to information which cannot be
displayed in the current size of a menu or view.

Scroll Button

Part of the Scroll Bar, allowing you to slide the list
up or down, or left or right.

Input Cell

Location in a View for supplying or viewing
information, e.g., stream names, temperatures, etc.
In many cases it has a drop down list associated
with it.
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Object ‘ Definition

Located at the top of a view, and is used for

Edit Bar entering or selecting input. The input can be
numerical or text.
Associated with the Edit Bar, this provides a drop
Unit Box down list of units which are applicable for the

current input cell.

Object Status

Each property view shows the status of the
associated object with a coloured background (red
for a missing parameter, yellow for a warning
message and green for OK).

A minimized view. Double clicking on one opens the

Icon .
view.
Either closes the view (double clicking), or
Close Box produces a drop down menu of common Windows

commands.

Radio Button

Always found in groups of at least two; only one can
be active at a time.

Check Box

Items or settings which are On or Off. Selecting the
box will turn the function On. Selecting it again turns
it Off.

Minimize/Maximize

Either iconize the current view (minimize), or
expand a view to its full size.

Active Highlighted
Location

The current active location is always indicated by
highlighting.

Organizational border within a page that groups

Group Box related functions together. Each group box has its
own active location.
Matrix A group of cells through which you can manoeuvre

with the mouse or the keyboard arrow keys.

1-15

Active View/Active Location

Although several views can be displayed on the Desktop at any time,
only one view is Active or has Focus. This is indicated by the view’s Title
Bar being highlighted. Within that view, there is again only one location
that is Active. Depending on the location (cell, button, etc.), how this is
displayed can vary. In the previous view, one example of an Active
Location is shown.
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The mouse pointer will not
change if the first or last page
tab is active AND the pointer
is placed to either the left or
right, respectively, of the tabs.

1.1.8 The Property View

27 p100 >
Design Mame IF'-‘I oa
Connections
Parameters Outlet
Curves Inlet Fump Out hd
Lzer Yariables |TEG to Pump LI
Motes )
Energy
IF'ump e} -

* Design £ Rating ,(W'Urksheel [ Performance ,(Dynamics /
Dek: | I 7 Cr I~ lyrcred

A Property View is a view that contains multiple tabs, contained within
a single border. These are used extensively in HYSYS to allow access to
all information associated with an item in a single view. A Property
View is Modal by default but can be easily converted to a Non-Modal
View by selecting the Pin.

A common structure has been adopted for the Property Views. Once
you have become familiar with the format and usage of one Property
View, each additional one you encounter will behave and be structured
in a similar manner.

Accessing Property Pages Via the Page
Tabs

Moving between tabs can be done in several ways:

» Select the desired tab with the mouse.

» Use the Hot Key combination CTRL SHIFT N, which will cycle you
through the tabs (CTRL SHIFT P cycles backwards).

» Place the mouse pointer to the direct left or right of the tabs
(remaining inside the border of the property view). The cursor
will change to a ‘tab switch’ cursor which points in the direction
in which the tabs will be cycled. Click the primary mouse button
to cycle through the tabs.
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See Section 1.2.4 - Supplying
Input for a more detailed
description of the Edit Bar.

Several time saving features have been built into the Property View:

It will always remember which tab you were last on, returning to
that tab automatically the next time you open that view. Each
Property View remembers its settings independently; for
example, two different streams could automatically open to
different tabs.

e There are various ways of moving from one tab to the next
including selecting the desired tab or by using the Hot Key
combination.

Supplying or specifying input is accomplished in a variety of manners.
Some definitions and terminology will be presented in order to
adequately explain the functionality and capabilities of HYSYS.

Tabs

Each Property View is made up of four or five tabs, which are displayed
at the bottom of the View. These tabs provide a logical grouping for the
object information. Note that in Figure 1.11, the Design tab is
highlighted and appears to be on top of the other tabs, which indicates
that this is the current tab.

Pages

In general, each tab will provide access to more than one page or view
The section on the left side of the property view has the same name as
the current tab. Within this section is a list of available pages, with the
current page being highlighted. The information contained on a
specific page may be accessed by simply selecting the page from the
list. This ‘page index’ is always present for the specific tab and its
appearance is not dependent upon the selection of the page.

Cells

This is a location in a view for supplying or viewing information, e.g.,
stream names, temperatures, etc. Cells can be present as single fields
(Input Stream cell on a unit operation) or contained within a group as
part of a Matrix. An example of Matrix Cells are those found in the
Worksheet tab of every unit operation views.

In many cases, cells present as a single field have an associated drop
down list, indicated by a down arrow next to the field. This produces a
list of available options associated with that field. If the cell isin a
Matrix, then the drop down list may be in the Edit Bar.

1-17
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Modal views without pins are

called dialog boxes.

Highlight Location

The current active location is always indicated by highlighting.
Typically this occurs on two levels. First, the actual view (property view
for example) will have the Title Bar appear in a different colour than
other open inactive views. Second, the active input cell will be
indicated with a heavier border, and may also have the contents appear
with a highlight. Figure 1.9 shows various types of highlighting. The
dashed box in the Toggles group is one type and the enlarged size of the
page tab for Simulation is another highlighting indicator.

Modal versus Non-Modal Property Views

When a view is Modal you cannot access any other element in the
simulation. That is, you cannot select a menu item or view that is not
directly part of that Modal view. This functionality is convenient if you
do not want to clutter the Desktop with unneccessary views.

You will encounter Modal Views without Pins, such as the Input
Composition view, which are called dialog boxes. HYSYS uses dialog
boxes to retrieve essential information. In essence, you must either
input all required information on this view or input nothing in order to
proceed.

Non-Modal Views do not restrict you in this manner. You can leave a
Non-Modal View open and interact with any other view or Menu Item
by selecting it.

Figure 1.11
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You can set Property Views to
be Non-Modal by default in
the Session Preferences.

The Modal View is indicated by the substitution of the Minimize/
Maximize buttons with a Pin. The Non-Modal View has the Minimize/
Maximize buttons in the upper right corner of the window.

A Modal View with a Pin can be converted to a Non-Modal View by
selecting that Pin.

1.1.9 Selecting Items

Selecting refers to either picking a specific item from a list, or invoking a
button command. There are four types of selecting in HYSYS.

Method ‘ Description

Using the mouse, move the cursor to the
Selecting a cell location and use the primary mouse button to
select.

Select with the primary mouse button, or move
Selecting a button the focus location (using the TAB key or SHIFT
TAB combination) and press ENTER.

Move the focus location into the drop down,

Selecting from a drop and use the mouse pointer or keyboard arrows
down menu or list to highlight the selection, then press ENTER to
select.

Click and drag the mouse over the items you
wish to select (provided they are all sequential
in the list). Alternatively, you can highlight
sequential items by selecting the firstitem in the
list, holding down the SHIFT key and selecting
the last item in the list. If the items are not
sequential, select the first item with the primary
mouse button and then select additional items
with the mouse while holding down the cTRL

Multiple list selections

key.
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Manoeuvring Through the Interface

HYSYS uses a number of Hot
Keys for performing
commands. For a list, refer to
preface of this Manual or to
the Quick Reference Guide.

The mouse can be used to
move the active location to
any cell by moving the pointer
over the cell and pressing the
primary mouse button.

1.2 Manoeuvring Through
the Interface

HYSYS uses Windows conventions regarding interaction between the
user and the application. These are described in the following sections.

1.2.1 Hot Keys - ALT KEY

Most Labels, including the items on the Menu Bar, input cell identifiers,
and Button labels, have a single letter underlined. This letter works in
conjunction with the ALT key as a Hot Key combination, the result of
which varies depending on the label type.

» For Menu Bar Items (Edit for example), pressing ALT E will
open the drop down menu under Edit.

» For Input Cell Identifiers (Name, for example), pressing ALT N
will move the active location directly to that input cell.

» For Buttons (Close, for example), pressing ALT C will invoke
the button command.

Keep in mind that any keyboard input applies to the active view. For
example, if an input cell identifier on the active view has the letter F

underlined, you cannot directly open the File Menu by ALT F, as your
input will be applied to the active view.

The ALT key by itself automatically advances the active location to the
first item in the Menu Bar (File). The keyboard arrows move left and
right through the row, and the down arrow opens the active menu item.
If a drop down menu has underlined letters, you can invoke the
command by using that letter only. For example, with the File menu
open, you can start a New Case by pressing the N key.

Figure 1.12

File
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Save Ctrl+5
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1.2.2 Moving Through a View

When moving through a view using the keyboard functions, you will
notice that each input cell and button is accessed sequentially. You can
move the active location using the TAB (forward) and SHIFT TAB (reverse)
keys. In some instances, such as the Stream property view, HYSYS will
automatically advance you to the next input cell after pressing ENTER. If
the active location is on a cell in a matrix, the TAB key will not advance
you to the next cell in that matrix, but to the next active location in the
view. This location may be a button or another group.

HYSYS indicates the active location of the cursor in a view in one of
three ways.

 Inthe case of a string (Stream Name for example), the entire
string will be highlighted.

 If the input cell is numerical, a box is placed just inside the cell
border.

* Inthe case of a button, the perimeter of the button will be
highlighted and the label surrounded by a dashed box.

Figure 1.13

Shows a text cell as the If Outlet was the active cell, pressing
Active Location. TAB would advance to Energy, while
SHIFT TAB would move back to Inlet.
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If Delete was the active location, pressing TAB
would advance the highlight to Inlet, while SHIFT
TAB would reverse the highlight to the On/Off
checkbox.
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CTRL F6 or CIRL TAB will make
the next View in the sequence
Active.

CTRL SHIFT F6 or CTRL SHIFT TAB
reverses the direction of the
sequence.

1.2.3 Moving Between Views

The easiest way to move from one view to another is to use the mouse.
To make a view or icon active, simply press the primary mouse button
when the cursor is placed over the view or icon. However, because
HYSYS maintains all views (including minimized views) in a sequenced
list, you can move to another view using keyboard commands.

The graphic shown in Figure 1.14 illustrates the method by which you
can move between views. If P-100 is the initial active view, press CTRL
F6, and the PFD icon becomes the active view. This is now highlighted,
indicating the active location. Pressing CTRL F6 again forces the next
view in the sequence to become the active location. In this case, the
iconized Workbook. Press CTRL F6 once more, and P-100 will become
the active view. In this case, the sequenced views (PFD and Workbook)
are minimized. Minimized views which become active are denoted by a
highlighted title bar.

Figure 1.14
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\
3. The PFD becomes the Press CTRL F6 again. 4. The Workbook becomes
Active View (indicated by the Active View.
highlighting the icon
name).
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If all three of the preceding views are open, the view will be similar to
that shown below. Sequencing through these will overlay the active
view on top of the previously active view (instead of highlighting). In
the following example, P-100 is the active location (notice it is on the
top) and its name, P-100, is also highlighted. Pressing CTRL F6 makes
Workbook the active location. When Workbook becomes the active
location, P-100 will be hidden behind the PFD view.

Figure 1.15
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Moving to the Up/Downstream Object

The stream property view presents a special case of moving to a
different view is encountered when it is active. From the stream view,
the property views for the upstream and downstream objects can be

EII directly accessed by the Upstream Object or Downstream Object
Downstream and Upstream button, respectively.
Buttons
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Manoeuvring Through the Interface

You can override the filtered
list by typing in the desired
name directly.

1.2.4 Supplying Input

Text Input

When the required input is a Name (a stream or operation), you can
either supply the input directly via the keyboard, or in most cases
choose from a drop down list of applicable responses. If you are
supplying the input from the keyboard, (e.g. creating a new stream),
simply enter the text and press ENTER.

The drop down list displays existing objects. By default, HYSYS will
filter the list of available streams and operations to include only those
applicable to the current situation. For example, when selecting a
stream as an operation feed, only unconnected streams or streams that
are outlets of other operations will be shown. The following is a
description of how to use drop down lists to select existing items.

Depending on the type of cell that has focus, the drop down list may
appear next to the cell or in the Edit Bar. A drop down list directly tied to
a cell is signified by a down arrow next to the cell (i.e. the Outlet cell on
the Mixer property view).

If a cell’s drop down list is in the Edit Bar, then a down arrow will appear
in the Edit Bar when the cell has focus. For instance, when a cell in the
Inlets matrix on the MIX-100 property view has focus, the Edit Bar
contains a drop down list.

Figure 1.16
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While HYSYS is matching your
input to the list of units, you
can stop entering text and use
any of the other methods for
locating the unit (such as
selecting it with the mouse,
using the up and down arrows
etc.).

Numerical Input

If the input is numerical, the approach is slightly different. Views that
accept numerical input use the Edit Bar, which is redrawn to include a

Unit Box. The Unit Box will display the current default unit for the input

cell property. When you begin supplying a number for a numerical

input cell, your input is echoed in the Edit Bar. When you have supplied

the number and have pressed ENTER, HYSYS assumes that the default
unit was correct and transfers the value back into the input cell.

Figure 1.17

As numerical input for a parameter Delta P cell is presently empty.
(e.g., Delta P) is supplied for the The numerical value entered in the
first time, it is echoed in the Edit Edit Bar (10 kPa) will be displayed
Bar at the top of the view. here.
Unit Box shows the
default units.
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If you are supplying the number with a different unit than the default,
there are two methods available for identifying it.

Method ‘ Action

Keyboard

Input a space after the number and then begin typing in
the unit. The unit becomes highlighted in the Unit Box
drop down list.

Mouse

After supplying the numerical value, but before pressing
ENTER, open the drop down list and locate the desired unit

1-25
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Figure 1.18
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When you begin entering the units, the
Unit Box drop down menu automatically
opens.

The F2 key opens the drop
down list in the Edit Bar.

Drop Down Lists and Scroll Bars

Drop down lists are used extensively in HYSYS to provide an efficient
means of locating existing streams, operations, or units. These menus
can be accessed either via the mouse, or by using keyboard input. Once
a drop down list is opened, you manoeuvre through the list using the
mouse or keyboard.

A drop down list for a Text input cell (valve inlet for example), can be
opened at any time by using the primary mouse button to select the
applicable arrow box. This not only opens the menu, but moves the
active location to that input cell. You can also open the drop down list
for the current active cell by pressing the keyboard down arrow. If the
stream is being attached for the first time, the highlight in the drop
down list will be at the top of the list. If the input cell already has a
stream in it, the highlight will be on that stream.

For a numerical input cell, the drop down list is located next to the Edit
Bar at the top of the view, and contains the Unit Box. This automatically
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opens as soon as you stop supplying numerical input (signified by a
<space>) and begin entering the unit. Alternatively, the drop down list
can be opened at any time (which terminates the number entry) by
selecting the arrow box.

Figure 1.19
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Click here to move down one
item

Once a drop down list is opened, you can manoeuvre through it in
several ways:

The most convenient method is via type-matching. Once a
drop down list is open, keyboard input is interpreted to find the
first menu item which best matches your input. As you continue
to supply input, the matching continues. Pressing ENTER
terminates the string and accepts the highlighted item. You can
also use the keyboard arrow keys to move to any item.

If the menu contains six items or less, it appears without a
scroll bar. In this case, you can use the mouse to directly select
the desired item, or use the up and down keyboard arrows to
mark the item and then select it with the ENTER key.

The PAGE UP and PAGE DOWN keys move the menu by one
page, and the HOME and END keys take you to the first and last
item respectively. The desired item is selected by highlighting it
and pressing ENTER.
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» The Scroll Bar/Scroll Button provides similar functionality.
Selecting the Up and Down Scroll Arrows advance the menu
by one item. The scroll button can be selected with the primary
mouse button and dragged up and down to quickly scroll the
menu.

» Selecting the space between the scroll button and the scroll
arrow advances the menu up or down one page. The desired
item can then be selected with the primary mouse button.

1.2.5 Editing Input

Editing input can be done in two ways. When the input cell is active,
any information you supply will overwrite the previous input. Likewise,
you can use the drop down list to replace previous input.

Cancel Change If you want to make changes to
. . previously supplied input, you can
Accept Change Insertion Point make an insertion point.
VL1 =[O x|
LBl ' = =l
Design
Parameters A

Uszer Yariables I\\><
Mates |/

% Design /Rating /(Worksheet /(Dynamics /
Delete |

I lgnored

Input Cell location. The value in the
Edit Bar is converted to default
units, in this case, kPa.
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To make an Insertion Point
somewhere in the number, use
the mouse or press F2 and use
the arrow keys. You can then
marke selective changes.

You have a choice when editing numerical input.

 If you simply type in a new value and press ENTER, HYSYS
accepts the input and assumes it is in the default units.

* You can change the units using the methods described
previously.

* Another method is via selective modification. With this route,
you place an insertion point somewhere in the string and make
selective changes. Pressing ENTER or selecting the Accept
Change box accepts the changes, while you can abort them by
selecting the Cancel Change box.

1.2.6 Closing Views

There are four ways to close a view.

» Double click on the Close Box in the upper left hand corner of
the view.

» Click once on the Close Box to open the drop down menu. The
Close function in this drop down menu has the C underlined.
Press the C on the keyboard to close the view.

* CTRL F4 closes the active view.

+ Click on the Close button in the upper right hand corner of the
view.

Figure 1.21
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1.3 Starting a Simulation

When starting a New simulation, the first thing you need to do is create
a New Case. You can do this through the File option in the Menu Bar or
0 using the New Case button.

New Case Button

1.3.1 File Menu

Before proceeding with the installation of a new case, the options
available under File in the Menu Bar will be explained. These options
are the general commands associated with any file - saving, printing,
etc.

Command ‘ Definition

Starting (New/Open) grziates a New HYSYS case or Opens an existing

When saving a case for the first time, choose the
Save command. Supply the file name and the

For more information about location (file path) to which you want to save the
the File Menu, refer to Section file. If the case has been previously saved, this

7.1 - File. command updates the information on disk. If you
want to change the file name or location, use the
Save As command. The Save All command can be
used to save all HYSYS cases currently open. You
are asked to select which cases should be saved.

Saving (Save/Save
As/Save All)

Close Case closes the current simulation; you are
first prompted to save it. Close All accesses a
dialog of cases currently in memory, allowing you to
specify which should be closed. Again, you will be
prompted to save the cases first.

Closing (Close Case/
Close All)

See Chapter 6 - Output Print accesses a dialog of options for printing
Control for more information Specsheets for the active object. Print Snapshot
on printing. Printing (Print/Print prints a snapshot of what currently appears in the
Snapshot/Printer HYSYS active window. Printer Setup is used to
Setup) select the default printer, print orientation, paper
size, etc. Itis similar to the Printer Setup commands
in other Windows applications.
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Refer to Chapter 1 - Fluid
Package of the Simulation
Basis Manual for more
information.

1.3.2 Basis Manager

When you start a New Case, HYSYS places you directly into the
Simulation Basis Manager. From this location you can manipulate
every Fluid Package in the simulation. The minimum steps required to
create a Fluid Package for your simulation are described.

Figure 1.22
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Enter Simulation Environment... |

From the Basis Manager, select the Add button to add the Fluid Package
to the new case. Prior to entering the Main Environment, you must fully
define at least one fluid package by selecting a property package and a
set of components. HYSYS places you on the Prop Pkg page of the Fluid
Package.
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From the Base Property Package Selection group, select a Property
Package to use with this case.

Figure 1.23
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The next thing to do is select the components you are going to use in
the case. Select the Components tab.

Figure 1.24
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Once the Components and the Property Package have been selected,
press the Close button to return to the Basis Manager. From here, press
the Enter Simulation Environment button to move to the Main
Environment.

Now that you have entered the Main Environment, you need to install
streams and operations in the case.

1.3.3 Object Palette

{ _1: _i: The Object Palette can be used to install streams and operations. You
can open or close the Palette from the Flowsheet option in the Menu

’1 :" El; Bar, or by using the F4 Hot Key.

:% 1 In the Main Flowsheet or Template Sub-Flowsheet, every operation

r i F available in HYSYS is accessible via the Palette, (except those
specifically associated with Columns such as tray sections, reboilers,

&8s etc.). A separate Palette is produced when you are inside the Column

I +:¢ Sub-Flowsheet.

}E {»"ﬁ From top to bottom, the Palette is organized into the following

'E 55 {"ﬁ categories:

m » Streams

» Vessels (2 and 3-phase separators, tank)

:@::‘g ‘% » Heat Transfer Equipment

E :@:: ;E * Rotating Equipment (compressor, expander, pump)
—— * Piping Equipment
» Solids Handling

0 Q Q « Reactors
% e‘% * Prebuilt Columns
EHII B -ﬁ-  Shortcut Columns

* Sub-Flowsheets

‘@‘ * Logicals

Object Palette Buttons on the object palette that display an arrow pointing to the side
represent general buttons. For instance, the Solid Ops and General
Reactors buttons each will bring up a secondary palette displaying
buttons for more specific unit operations. As shown, you can select a
Gibbs Reactor, an Equilibrium Reactor or a Conversion Reactor after
pressing the General Reactors button.

0

General Reactors
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kil

Add Button

Lock Button

X/

Cancel Button

Starting a Simulation

Each operation has a representative icon. In addition, when
you place the mouse pointer over top of any button, the flyby
description of what operation the icon represents is displayed
both below the pointer and at the bottom of the HYSYS
Window in the Status Bar.

Installing Streams and Operations via the
Palette

You can install a single stream or operation from the Palette by double
clicking on the icon for the object you want to install. You can also use
the Add button at the top of the Palette. First, click on the button for the
Object you wish to install, then click on the Add button. This displays
the Property View for the Object type chosen.

You can install multiple Streams and Unit Operations from the Palette
by using the Lock button. The procedure for this is as follows:

Click on the Lock button at the top of the Palette.

2. With the primary mouse button, click on the Icon for the Stream or
Operation you want to install.

Select the Add button to install the stream or operation.

You can repeat this as many times as necessary.

To deactivate the chosen Object button when in locked mode, press the
Cancel button or select a different Object. The Object button returns to
its normal state (changes from light grey to dark grey).

To remove the Lock function, click on the Lock button again.
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1.3.4 Installing Streams

There are several methods to install new streams in HYSYS. Some of
these methods immediately open the Stream Property View upon
installation and others do not.

Installation with Direct Access to Property

Views
Method ‘ Description

Note that both the menu bar New streams can be installed into the case via the
and the F11 hot key options Menu Bar Menu Bar. Choose the Flowsheet option from the
will install a material stream. Menu Bar, and then choose the Add Stream
To convert the material stream option.
to an energy stream, refer to Hot Keys Press F11.
Section 2.1 - Material Stream - - - -
Property View of the Steady Object Palette ggllzjekt)tl: click on the stream icon in the Object
State Modeling Guide. .

Open the Select Summary view by selecting
Summaries from the Tools option in the Menu Bar.
From this view, highlight the Flowsheet to which you
Summary View will be adding the stream operation and press the
View button. The Summary view will appear, from
which you can choose the Add Material or Add
Energy buttons in the Flowsheet Streams group.

Figure 1.25

iT Summary - Case [Main] =10l

Flowsheet Stream: Unit Dperatian:

Wiew... TEE-100 Yiew...

Stream 2
Stream 3 #dd Mateial Add..
Add Energy Dielete
Delete
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= |

Material Stream Button (Blue)

. d

Energy Stream Button (Red)

Refer to Section 3.8 -
Flowsheet Analysis Using the
PFD for more information on
accessing Property Views from
the PFD.

Refer to Section 5.2.1 - Object
Navigator for information on
accessing the navigator and its
functions.

1-36

Installation Without Direct Access to
Property Views

Method ‘ Description

Position the cursor in the *New** cell of a Streams
Type Workbook tab. Type in the new stream name.
You can now proceed to enter values for the default
stream variables.

Workbook

You can supply a new stream name in an Input Cell
for an operation, which automatically creates the
stream.

Operation Property
View

Both Material and Energy Streams can be added to
the case via the Object Palette.

« With the primary mouse button, click on the
Stream Icon in the palette (Material or Energy).
Move the cursor to the area on the PFD where
the Stream is to be placed. Press the primary

Object Palette to PFD mouse button to complete the installation.

or

« From the Object Palette, click (with the
secondary mouse button) and drag the stream
icon to the desired location in the PFD.
Release the secondary mouse button to drop
the stream on the PFD.

To access the Property View for a stream, do one of the following:

» Double click on a Stream cell (any cell except a flow cell, which
accesses the Input Composition dialog) in the Workbook.

» Double click on the Icon in the PFD.

» Object inspect (with the secondary mouse button) a stream cell
in the Workbook. Choose View from the menu that appears.

» Object inspect the Icon in the PFD and choose View
Properties.

» Open the Object Status Window (left pane). Double click on the
message related to the stream.

» Access the Summary view, highlight the stream name in the
Flowsheet Streams group and press the View button.
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» Access the Object Navigator. Select the Streams radio button
and highlight the name of a stream in the Streams group. Press
the View button.

Figure 1.26

gﬂhiecl Havigator ;lﬂlll
—Flowshest: —Stream: Filter
Boilup Al
Bittrns ~
Condens 0 2 Stn.aams
Ovhd = UnitDps
Bebil 0 & Logicals
Reflux « Custom
To Condenser
To Reboiler Setup Custom |
Tower Feed

Build Fid. |[ View | Concel |

Spec Stream As

On each Stream Property View, there is a Define from other Stream
button. This allows you to copy the existing specifications from another
stream into the present stream. When you press this button, the Spec
Stream As view appears.

Figure 1.27

ZSpec Stream Ag o =] 4
| —
~Awvailable Stream: Chosen Stream Condition
Effluent fa ap Phase Fraction 0.00000
8” Gaz T emperature B8.092
Lt Fressure 156.51
gﬁilg;g% E;oer?ws ;I Malar Flow 17807
Mass Flow 3.2079e+05
~Copy Stream Conditior: Liquid alume Flaw 321.4
rolar Enthalpy -2.820e+05
I~ “apour Fraction I™ Holar Enthaloy Malar Entropy 54.213
¥ Temperature ™ olar Entropy
Male Fractions
I s AZ5 0.000000
» lmmonia 0.000010
[V Composition H20 0.939990
¥ Flow
Flow Bagis———————
& Molar
" Mass
" Liquid Yolurne
LCancel | oK

In the Copy Stream Conditions group, you can select a maximum of
two variables in the first group: vapour fraction, temperature, pressure,
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molar enthalpy, or molar entropy. These will become the user defined
variables for the stream. If you wish to have the composition and/or
flow copied, select the appropriate box. From the Flow Basis group, you
can select which flow type will be the user defined flow.

Installing a Stream - Example

Material and Energy streams can be installed with any one of the
methods mentioned previously. For this example, the default units are
S1, the property package is NRTL and the components are Water and
Methanol. The following procedure will outline the installation of a
Stream:

1. Double click on the Material Stream button in the Object Palette.
This brings up the Stream property view, which will have been
auto-named as 1.

Figure 1.28

=1 =0l =]
| |
Warksheet [Stream Name 1
. ‘apour / Phase Fraction <emphy>
Conditions IT emperature [C] <emptys
Properties Pressure [kPa] <emptys
Eammasian Ialar Flow [kgmalesh] <emphy>
fass Flow [kg/h] <emphy
Hotes Liquid Yolume Flow [rm3/h] <emphy>
tolar Enthalpy [k /kamale] <Emphy
Iolar Entropy [kJ Akgmole-C] <Empty
Heat Flows [kJ/h] <emply

' Worksheet / Attachments [Dynamics ,( UserVariables /

[ Unknown Compositions

Delete | i Deline from Other Skream... || « I = I
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2. The Stream Name cell will have focus. You can type in a new name,
for example, Stream1. Your input will be echoed in the Edit Bar.
Pressing ENTER transfers your input back to the Stream Name cell.

Figure 1.29

=* Streaml -|D|1|
Stream] |
Worksheet [Stream Name Stream]

. ‘apour / Phase Fraction <emphy:
Conditions IT emperature [C] <ermpty:
Properties Pressure [kPa] <emphys |

- Itolar Flow [kgmoleh] <emphys |
L I
A Ihazs Flow [kash] <empty:
Hotes Liquid % olume Flow [m3/h] <Empty
alar Enthalpy [kJ/kgmale] <emphy>
alar Entropy [kJ Akgmole-C] <emphy>
Heat Flow [k /h] <emptys

% Worksheet / Attachments XDynamics ,( User Variables /

[ Urkniown Cormpositions

Delete | Diefing from Other Straam... | 4 I = I

3. Nothing will be supplied for Vapour/Phase Fraction. Press the
keyboard down arrow to move the highlight to the Temperature
cell.

1-39



1-40 Starting a Simulation

4. With the highlight on the Temperature cell, type in 60. This
appears in the Edit Bar. In the Unit List, C appears because this is
the default SI temperature unit. Press ENTER to accept the entry.

Figure 1.30

= Sueaml =13l =]
s C—]
Worksheet [Stream Name Streaml
Conditi ‘apour / Phase Fraction <emmphys
il IT emperature [C] <em§t:>
Properties Pressure [kPa] <emphys |
- Itolar Flow [kgmoleh] <emphys |
L I
A Ihazs Flow [kash] <empty:
Hotes Liquid % olume Flow [m3/h] <Empty
alar Enthalpy [kJ/kgmale] <emphy>
alar Entropy [kJ Akgmole-C] <emphy>
Heat Flow [k /h] <emptys

% Worksheet / Attachments XDynamics ,( User Variables /

[ Urkniown Cormpositions

Delete | Diefing from Other Straam... | 4 I = I

5. The highlight will now be on the Pressure cell. You want the
pressure for this stream to be 0.5 bar. The default SI unit for
pressure is kPa, so you must change the pressure unit to bar. Type
in 0.5 followed by a Space, and the letter b. The Unit Box drop down
list will appear and bar will be highlighted. Press ENTER to accept
the units.
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Figure 1.31

=* Steaml
B
Worksheet IStrearn Name
Conditi apour / Phaze Fraction
onditions T emperature [C]
Froperties Pressure [kPa]

alar Flawe [kgmalesh)

BRIt ass Flow [kah]

Hates Liquid % olume Flaw [m3/h] <emphy:
alar Enthalpy [k kgmale] <emphy>
folar Entrapy [k Agmole-C] <emptys |
Heat Flow [kJ/h] <emphy>

' Worksheet / &ttachments [Dynamics ,( UserVariables /

[ Unknown Compositions

Delete | Define from Other Stream... | o I = I

6. Notice that the value transferred into the Pressure cell is 50 kPa, as
kPa is the default display unit for pressure.

7. You will now be on the Molar Flow cell. Type in a value of 100
kgmole/hr and press ENTER. Notice that the stream still hasn’t
flashed, because we have not supplied a composition.

Figure 1.32

> Streaml =10l x|
100.00 [kamalesh <] |
Warksheet [Stream Name Streamn]

. ‘apour / Phase Fraction <emphy>
Conditions IT emperature [C] 600000
Properties Pressure [kPa] 500.000
Eammasian Ialar Flow [kgmalesh] 100.00

fass Flow [kg/h] <emphy
Hotes Liquid Yolume Flow [rm3/h] <emphy>
tolar Enthalpy [k /kamale] <Emphy
Iolar Entropy [kJ Akgmole-C] <Empty
Heat Flows [kJ/h] <emply

' Worksheet / Attachments [Dynamics ,( UserVariables /

[ Unknown Compositions

Delete | Diefing from Other Stream... | + I = I
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8. With the primary mouse button, select the Composition page. To
supply or edit the composition, either select a cell and enter a
value or press the Edit button. The Input Composition view will be

displayed.
Figure 1.33
=*Streaml -0l =l
[ =
Maole Fractions
Worksheet ool T
Condtions H20 <emptyr |
Properties
Composition
Haotes

Tatal ID.DDUDU
H I Basjs
' Worksheet / Attachments XDynamlcs ,( UserVariables

[ Urnknown Compositions

Delete | Diefing from Other Stream... | + I = I

i

Note that you could also double click on the appropriate flow cell
(mole, mass, or liquid volume) on the Conditions page and access the
following Input Composition view directly.
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9. Select the Mole Fractions radio button prior to the input of values.
Enter a Mole Fraction of 1.0 for Water and 1.0 for Methanol.

Figure 1.34

zlnput Composition for Stream: Streaml ﬂ
MoleErachion r~Cormposition Basis————
4 ethanol 0.5000 ' Mole Fractions
Hz0 0.5000

= Mass Fractions

i Lig Yolume Fractions
= Mols Flows

i Mass Flows

" Lig Volume Flows

—Composition Controls————

Erase |

Cancel |
Total  [1.0000 ok |

10. Press the Normalize button. Notice that the Total becomes 1.0, as
each component is assigned a mole fraction of 0.5.

11. Press the OKbutton to return to the stream property view. The
mole fractions entered are now present on the Composition page.

12. Select the Conditions page. The stream will have flashed. Notice
the status message shows OK.

Figure 1.35

=+ Steaml =10l |
Stream] |
Worksheet [Stream Kame Stream]
Conditi apour / Phaze Fraction 052677
il [T emperature [C] E0.000
Froperties Pressure [kPa] 500,000
o Iolar Flow [kgmolesh) 100.00
[o¢ I
SmRastian Mass Flow [ka#h] 25029
Hates Liquid % olume Flaw [m3/h] 2916
alar Enthalpy [kJ/kgmale] -2.392e+05
Ialar Entropy [k] Akgmole-C] 110.29
Heat Flow [k /h] -2.3923e+07
[l 1 ol

' Worksheet / Attachments [Dynamics ,( UserYariables /

Delete | Defing frarn Other Sheam | o I = I
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13. Note that it is a two phase stream. Use the horizontal scroll bar to
move to the Aqueous and Vapour Phase information of the stream.
You can also resize the view horizontally to display all three phases,
mixed, aqueous, and vapour. Remember that if the stream
property view is Modal, you must press the Pin button to make the
view Non-Modal before you can resize it. To resize the view, place
the mouse pointer on the border and drag horizontally. The resized
view is shown next.

Figure 1.36

=* Streaml (=] 3]
IStream‘I |
Worksheet Stream Narme Stream] Wapour Phase Agueous Phase
Condit 'apour / Phase Fraction 052677 052677 047323
onditions Temperature [C] 50.000 60.000 £0.000
Properties Fressure [kPa] 500,000 50.000 50,000
. talar Flow [kamale/h] 100.00 52677 47.323
Ci f
Smpastian s Flow [ka/k] 25029 14505 10423
Motes Liquid Yolume Flow [m3h] 2916 1.761 1.185
Molar Enthalpy [k/kgmole] -2.392e+05 -2.122e+05 -2, 693e+05
kdolar Entropy [kl Aagmale-C] 110.29 17811 34.800
Heat Flow [k /h] -2.3923e+07 -1.1173e+07 -1.2744e+07

" Worksheet / Attachments KDynamics [ User Variables /

S
Delete | Diefing from Other Stream... | EE

More information regarding the stream properties can be found on
the other pages of the view.

1.3.5 Installing Operations

As with Streams, there are various ways to install Unit Operations in
HYSYS. Some of these methods immediately open the operation’s
Property View and some do not.
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Direct Property View Access

Method ‘ Description
New Unit Operations can be installed into the Case
Menu Bar via the Menu Bar. Choose the Flowsheet option from
the Menu Bar, and then select Add Operation.
Hot Key Press F12.

Open the Select Summary view by selecting
Summaries from the Tools option in the Menu Bar.
From this view, highlight the Flowsheet in which you
will be adding the operation and press the View
Summary View button. The Summary view will appear, from which
you can choose the Add button in the Unit
Operations group. You can directly access the
Summary view by pressing the Summary View
button in the Button Bar

Workbook, Unit From the Unit Ops page of the Workbook, press the
Ops Page Add UnitOp button.

All of these methods will display the UnitOps view, listing all the
available Unit Operations. Upon selecting the Unit Operation, HYSYS
will produce the applicable Property View.

Figure 1.37
Use the radio buttons to select When the desired Unit
the category of Unit Operation Operation is highlighted,
you want to add. press the Add button.
£ UnitDps - Caze [Main) ll
—Rgtegaries——————————— ~Awailable Unit Operations——— ]
& Al Unit Ops 3 FPhase Separatar -
= Vessels 3 Stripper Crude Cancel
= Heat Transfer Equipment 4 Stipper Crude —
 Fiotating Equi d Absorber
otating Equipmen Adijust
i Piping E quiprment Air cooler )
€ Solids Handing galghouse Fiter
alance
; Heact.ors Calurnn Sub-Flawsheet
Prebuilt Colurnng Cormparent 5 plitter
i Short Cut Columng Compresson
= Sub-Flowshests Cont. Stired Tank Feacto
¢ Logicals Conversion Reactor
~E . Coaler
stenzions Cyclane |
i User Ops Digital Pt LI
Unit Operations available
according to the radio button
chosen.
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Refer to Section 4.5.2 - Editing
a Workbook Tab for
information concerning the
custom Workbook tab.

For a custom Unit Operation
Workbook tab, only one type of
Unit Operation is allowed.

Using the Object Palette to install an operation can also give you direct
Property View access.

Description

Two methods are available:

Object Palette « Double click on the operation icon in the Object
Palette. Click on the desired operation and
press the Add button at the top of the Palette.

Without Direct Property View Access

Object ‘ Description

Create a specific tab for the operation type you
want to add in the Workbook. For example, add a
Valves tab to the Workbook for all the valves in the
Workbook Flowsheet. Once you have the Operation tab in the
Workbook, you will notice that the default variables
for the Operation are shown. In the cell displaying
*New**, enter the name for the new operation.

Two methods are available:

« With the primary mouse button, click on the
Icon in the Palette for the operation you want to
install. Move the cursor to the PFD area where
you want to place the operation, and press the
primary mouse button to complete the

Object Palette to PFD installation.

« With the secondary mouse button, click on the
Icon in the Palette for the operation you want to
install. Hold the mouse button down and drag
the cursor into the PFD. Position the cursor
where you want to place the operation and
release the button.

To access the Property View for an operation, do one of the following:

* On a custom Unit Operation Workbook tab (i.e. Valves page),
double click on one of the Unit Operation’s cells.

* Double click on the Icon in the PFD.

» Object inspect (with the secondary mouse button) a cell on a
custom Unit Operation Workbook tab. Choose View from the
menu that appears.

» Object inspect the Icon in the PFD and choose View
Properties.

« On the Unit Ops tab of the Workbook, highlight the operation
and press the View UnitOp button.

* On the Unit Ops tab of the Workbook, double click on the
Name, Object Type or Calc. Level cell for the operation.

* Open the Object Status Window (left pane). Double click on the
message related to the unit operation.

* Open the Summary view, highlight the operation and press the
View button in the Unit Operations group.
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TEE Button

Installing a Unit Operation - Example

Unit Operations can be installed using any of the methods just
described. This example demonstrates the installation of a TEE. It is
assumed that two streams have already been installed, Stream1 and
Stream2. The default units are SI.

1. Double click on the TEE button in the Object Palette. This opens
the Property View, for the TEE which has been automatically
named TEE-100. Focus is currently on the Inlet cell.

Figure 1.38

4E TEE-100 =]l
Design Name ITEE-1 ]
Connections Outlets
Parameters “idd Seam™ |
i Inlet

User Yariables I 1 —

Notes
L

* Design £ Rating KWDrksheet )(Dynamics /
Delctz | S e S [ v

2. You can either type in the Feed Stream name, which can be an
existing stream or a new stream, or choose a stream from the drop
down list. In this case, use the drop down list to choose one of the
streams already installed. With the mouse, click on the down arrow
next to the cell to open the drop down list.

Figure 1.39

4E TEE-100 1[
Design Hame ITEE-'I oo
Connections Outlets
Parameters et “idd Steam™ |
nlel
Uszer Yariables ﬁ 3
Notes Siream 1
Stream 2 .
L

b Design/ﬁating KW’Drksheat )(Dynamics ¥
Dot | I e S [ Iovcred

1-47



1-48 Starting a Simulation

3.  From the drop down list, select Stream1. This is now installed as
the Feed stream to the TEE. The stream name in the Feed cell is
highlighted and the cursor has not moved from this location. The
status message has changed from Requires a feed stream to
Requires a product stream.

4. Move the cursor to the first cell in the Outlets group. You can have
as many product streams as you want. Again, you can supply
streams by typing a name into the cell, or by selecting already
installed streams from the drop down list in the Edit Bar. Each
method will be used to install one product stream.

Figure 1.40

1E TEE-100 (=]
| [I—]
Design Mame |TEE-100
Connections Outlets
Parameters “4dd Stream™ |
Inlet
Uzer Vanables Im
Notes
-

% Design / Rating ,(Worksheet ,(Dynamic:s /

Deie | I | o
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. 5. Click on the down arrow to the right of the Edit Bar to open the
zg:;fon LZZ(L)US’;”I;SC; ;te;';;ﬁ lom drop down list. The only stream appearing in the drop down list is
clicking on them wii,h thep Y Stream?. Highl.ight it using the arrow.keys and press ENTER to
primary mouse button. accept it as an input. When you do this, HYSYS places this stream

as the first stream in the Outlets group.

Figure 1.41

+E TEE-100 =x
I ;IJ

Shream 2

Design

Hame  [TEE-100

Connections Outlets

Parameters “iydd Stresn™
Inlet

Sitream 1 x|

User Yariables

Haotes

% Design /Rating /(Worksheet ,(Dynamics /
Deklc | IS Iovored

6. In the Outlets group, move the highlight to the next cell, which is
ready for a new input. Now type in the name Stream3. Because it is
a new stream, HYSYS automatically installs it in the simulation.
The TEE connections are now complete. The status message
displays Unknown Splits.

Figure 1.42

1E TEE-100 | x|
Design Mame ITEE-1 i}

Connections Outlets
Parameters Stream 2 |
Uszerarisbles L Sz 4

E I s =hdd Shieam™ |
Motes

L

% Design #Rating /(Worksheet ,(Dynamic:s /
Decte | S [ orcd
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Go to the Parameters page to supply the split fraction for each
product stream. The two Product streams, Stream2 and Stream3
appear on this page. The sum of the Flow Ratios must equal 1.0, so
you only need to supply one ratio. HYSYS will calculate the other
ratio by difference. Move the cursor to the Stream2 Flow Ratio cell
and type in 0.40.

Figure 1.43

1E TEE-100 =1
[0.400 | = |
Design Split
Cannections Flow Fiatios
Shieam 2 0400
Parameters C— 500

Uzer Vanables

Notes

% Design / Rating ,(Worksheet ,(Dynamic:s /

Do | IR [ oo

HYSYS has calculated the Flow Ratio of Stream3 to be 0.60. In
HYSYS, calculated values appear in black and supplied values
appear in blue. In this view, 0.40 is shown in blue, and 0.60 in black.
Since the TEE is being used in Steady State, this is all the
information needed. The status message shows OK.

Press the Close button to exit the Property View.
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Remember, once a stream or
operation is deleted, it cannot
be recovered.

1.3.6 Deleting Streams and

Operations

Property View

You can delete any stream or operation through its Property View by
selecting the Delete button.

Workbook

From the Workbook, you can delete Streams or Operations in various
ways, depending on the type of Workbook tab which is being viewed:

On any Workbook tab, double clicking on the operation or
stream accesses the Property View for the object. By pressing
the Delete button on the property view, the object will be
deleted.

On any Workbook tab but the Unit Ops page, select the item
with the secondary mouse button which provides the Object
Inspection menu. Selecting Delete from this menu deletes the
object.

Highlight the object Name cell and press DELETE on the
keyboard.

On the Unit Ops tab only, highlight the operation and press the
Delete UnitOp button.

PFD

To delete streams and operations from a PFD, you can:

Double click on the operation or stream accesses the Property
View for the object, from which you can delete it by pressing
the Delete button.

Select the item with the secondary mouse button which
provides the Object Inspection menu. Selecting Delete from
this menu deletes the object.

Select the object and press DELETE on the keyboard.
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There are separate Delete
buttons for the stream and
operation groups.

Summary View

Once inside the Summary View, you can delete either streams or
operations. The Flowsheet Streams group lists all the streams present
in your case. Similarly, the Unit Operations group lists all the
operations in your case. Highlight the object you want to delete and
then press the Delete button. You can highlight multiple streams or
operations, and then delete them at the same time.

Figure 1.44

T Summary - Case [Main] =0 x|

Flawsheet Strzam: Unit Operation:

Steam 1 Wiew... TEE-100 Wi,
Stream 2 = -

Stream 3 #dd Material Add..

Add Energy Delete

Delete

No matter which of the above methods you use for deleting
objects, HYSYS will prompt you for confirmation before
deleting the object. This confirmation requires you to select
either Yes or No from the message box that appears.
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HYSYS has been engineered with a multi-level flowsheet architecture
tightly integrated within a framework of simulation environments. A
direct result of this powerful design is that although HYSYS allows you
to interact with an installed sub-flowsheet operation as if it were a
simple black box, you can easily delve deeper using the sub-flowsheet’s
simulation environment when more interaction is required. This
intuitive simulation environment framework allows you to focus on the
task at hand by providing completely separate Desktops for each
environment. It also provides a natural mechanism for HYSYS to be
exploited in providing peak computational efficiency for the user. The
net result is that potentially complex flowsheets installed as sub-
Flowsheet operations behave in a familiar and consistent manner, just
like the other "normal" unit operations in HYSYS.

HYSYS also supports a natural extension to the sub-flowsheet concept -
the idea of a Process Template. Basically, a Template is a complete
Flowsheet that has been stored to disk with some additional
information included that pertains to hooking that flowsheet up as a
sub-flowsheet operation. Typically a Template is representative of a
plant process module or a portion of a process module. The stored
Template can subsequently be read from disk and efficiently installed
as a complete sub-flowsheet operation any number of times into any
number of different simulation cases.

The versatility of the HYSYS sub-flowsheet is extended by the capability
of assigning it a separate Fluid Package. For example, this option will
enable you to more rigorously model plant utilities such as cooling
water and steam circuits as separate flowsheets with dedicated Steam
Table property packages.

Column Sub-Flowsheets - A Special Case

There is another feature that the multi-level flowsheet architecture
makes possible in HYSYS. This is the extension of HYSIM’s traditional
or modal style of Column operation into the vastly more flexible and
powerful Column Sub-Flowsheet Operation incorporated in HYSYS.
Column sub-flowsheets are a distinct class of sub-flowsheet due to
their ability to provide a simultaneous Flowsheet solution. Even though
they are different, they are created and accessed much like normal sub-
flowsheets, and Column Templates can also be created and later
imported into other simulations.

However, the Column sub-flowsheet’s property view and the Column’s

simulation environment are very different, as they are suited
specifically for designing Columns rather than general processes.
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HYSYS Environments

The environments help you
maintain peak efficiency
while you are working with
your simulation, by avoiding
the execution of redundant
calculations.

Although a lot of the general sub-flowsheet information presented in
this chapter also applies to the Column sub-flowsheet, the Column
Sub-Flowsheet Operation is discussed specifically and in-depth in
Chapter 7 - Column of the Steady State Modeling manual.

2.1 HYSYS Environments

The environment design concept is one of the cornerstones on which
HYSYS is built. These environments allow you to access and input
information in a certain area ("environment") of the simulation, while
other areas of the simulation are put on hold. The other areas won'’t
proceed with steady state calculations until you are finished working in
the area of interest. Since the HYSYS integrator is time-step based, the
environments have no impact on dynamic calculations.

Separate Desktops are available with each environment. Each of these
Desktops includes an appropriate Menu Bar, Button Bar and Home
View(s) specifically designed for interaction with their particular
environment. The Desktops also remember the views that were open
on them, even when their associated environment is not currently
active. When moving from one environment to another, they provide a
mechanism for quickly and automatically "putting away" what ever
views you have open in one environment, and "bringing up" the views
that were open in the other environment. This feature is particularly
useful when working with large Flowsheets.

The environments in HYSYS can be loosely grouped into two categories
for the purposes of discussion: Basis environments and Main
simulation environments.

2.1.1 Basis Environments

Within this category, there are the following two types of environments:

» Simulation Basis Environment
» Qil Characterization Environment

The Simulation Basis Environment

Whenever you begin a HYSYS simulation, you automatically start in the
Simulation Basis environment. Here you can create, define and modify
Fluid Packages to be used by the simulation’s Flowsheets. In general, a
Fluid Package contains at minimum a Property Package, as well as
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You can create sub-flowsheets
for all the flowsheets within
your simulation.

library and/or hypothetical components. Fluid Packages may also
contain information such as reactions and interaction parameters.

The Desktop for the Simulation Basis environment is specifically suited
to the task at hand as reflected by the available choices of buttons on
the Button Bar (Figure 2.1) and the designation of the Simulation Basis
Manager view as the Home View.

Dl 4 He

The Oil Characterization Environment

The Oil Characterization environment allows you to characterize
petroleum fluids by creating and defining Assays and Blends. The Oil
Characterization procedure generates petroleum pseudo components
for use in your Fluid Package(s). The Oil environment is unique in that
it is accessible only from the Simulation Basis environment.

The Desktop for the Oil Characterization environment is very similar in
nature to the Desktop available in the Simulation Basis environment.
Buttons specific to Generating Oils are provided, and the Oil
Characterization Manager is the Home View.

2.1.2 Main Simulation
Environments

These two types of environments are significant with respect to
interacting with sub-flowsheets:

* Main Flowsheet Environment / Sub-Flowsheet
Environment

¢ Column Sub-Flowsheet Environment

The Main flowsheet is said to be the parent flowsheet for the sub-
flowsheets it contains. A sub-flowsheet can also be a parent flowsheet if
it contains other sub-flowsheets.
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HYSYS Environments

Ll

Parent Simulation
Environment Button

The Main Flowsheet / Sub-Flowsheet
Environment

The simulation case’s Main Flowsheet environment is the location
where you do the majority of your work - installing and defining the
streams, unit operations, columns and sub-Flowsheets. This flowsheet
serves as the base level or "main" flowsheet for the whole simulation
case. Any number of sub-flowsheets may be generated off from this
main flowsheet. While there is only one Main Flowsheet environment,
each individual sub-flowsheet that is installed has its own
corresponding sub-flowsheet environment.

The Desktop for the Main Flowsheet environment contains an
extensive Menu Bar and Button Bar designed for building and running
simulations. There are two Home Views for the flowsheet - an
individual Workbook and PFD.

A sub-flowsheet environment is almost identical to the Main flowsheet
environment in that you can install streams, operations and other sub-
flowsheets. One difference is that each installed flowsheet in the
simulation case will have its own corresponding environment, while
there is only one Main flowsheet environment. The other difference is
that while you are in a sub-flowsheet environment, Steady State
calculations in other areas of the simulation will be put on Hold
pending your return to the Main Flowsheet environment.

The Desktop for a sub-flowsheet environment is virtually identical to
the Desktop for the Main Flowsheet. There is one minor difference
which is the addition to the Button Bar of a Parent Simulation
Environment button.

nEE Comal=0 ©owels

The Column Sub-Flowsheet Environment

Similar to the sub-flowsheet environment described above, the Column
environment is where you install and define the streams and
operations contained in a Column sub-flowsheet. Examples of unit
operations available for use in a Column sub-flowsheet include tray
sections, condensers, reboilers, side strippers, heat exchangers, and
pumps. HYSYS contains a number of pre-built Column sub-flowsheet
Templates which allow you to quickly install a column of a typical type
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There are eleven Prebuilt
Columns available in HYSYS.

€

Column Runner Button

In order to access the Oil
environment you must first be
inside the Simulation Basis
environment.

and then, if necessary, customize it accordingly within its Column
environment.

The Menu Bar, Button Bar and Home Views for the Column
environment have been designed expressly for designing, modifying,
and converging Column sub-Flowsheets. For example, an additional
Home View (the Column Runner) has been added and a corresponding
menu entry and button on the Button Bar provide access. Even with
these changes, a Column environment Desktop still closely resembles
the conventional Flowsheet environment Desktop.

Figure 2.4

D H Taal|=< | o €[4+

Due to the nature of its solution method, the Column sub-
Flowsheet does not support other sub-Flowsheets.

2.1.3 Related Environments

The diagram in Figure 2.5 shows the relationship that exist between the
various environments. The arrows indicate the directions in which you
would normally move between the environments as you are building a
HYSYS simulation. The typical process for building a simulation is as
follows:

1. Create a new simulation case, after which you will be in the
Simulation Basis environment.

2. Inside the Simulation Basis environment, you can:

» Choose a property method and pure components from the
HYSYS pure component library.
» Create and define any hypothetical components.

» Define reactions.

At this point, you have two options. If you have a petroleum fluid to
characterize, proceed to step 3. If not, proceed to step 5.

3. Enter the Oil Characterization environment, where you can:

» Define one or more Assays and Blends.

» Generate petroleum pseudo components representing the
oil.
4. Return to the Simulation Basis environment.
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L)

Navigator Button

5. Enter the Main flowsheet environment, where you can:

 Install and define streams and unit operations in the
simulation case's Main flowsheet.

* Install Columns operations, Process Templates and sub-
flowsheet operations as necessary into the Main

flowsheet.

6. Enter a Column or sub-flowsheet environment when you need to
make topological changes, or if you want to take advantage of a

sub-flowsheet environment’s separate Desktop.

Figure 2.5

Column
Environment

Start HYSYS &
create a new
simulation case

RS O

Simulation Basis
Environment

Main Flowsheet
Environment

—

—

Qil
Characterization
Environment

Sub-Flowsheet
Environment

Sub-Flowsheet
Environment

Keep in mind that you can move between the flowsheet environments
at any time during the simulation. The arrows in the diagram show that
the Column and sub-flowsheet environments are accessible only from
the Main flowsheet. However, this is only the typical way of moving
between the environments. The Navigator allows you to move directly
from one flowsheet to any another. The only restriction is that the Oil
environment can only be accessed from inside the Simulation Basis

environment.
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Using environments helps you
make the most of your
simulation time by
eliminating the execution of
time-consuming, extraneous
calculations.

With each time-step, Dynamic
calculations proceed from the
front to back of the flowsheet
in an orderly propagation.
This is not affected by the
flowsheet environments.
Dynamics calculate in a "flat"
flowsheet space.

hed

Press the Active (green) button
to resume calculations.

2.1.4 Advantages of Using

Environments

To illustrate the advantages of the environments approach, consider
the creation of a new HYSYS simulation case. When you start HYSYS,
you will be placed in the Simulation Basis environment. Here you
define a Fluid Package by choosing a property method and
components. When finished, you enter the Main flowsheet
environment, and proceed to install streams and unit operations.

Suppose you now realize that you are missing some components in the
Main flowsheet. You can return to the Simulation Basis environment,
and all flowsheets will be placed in Holding mode until you return. This
prevents calculations from taking place until you have made all
changes to the Fluid Package. flowsheet calculations will not resume
until you instruct HYSYS to do so upon return to the Main flowsheet.

For sub-flowsheets, the concept of Holding Steady State calculations
works according to the hierarchy of the flowsheets in the simulation.
When you are working inside a particular flowsheet, only that flowsheet
and any others below it in the hierarchy will automatically calculate as
you make changes. All other flowsheets will hold until you move to their
flowsheet’s Simulation environment, or one directly above them on the
hierarchical tree.

MAIN
FLOWSHEET
COLUMN
SUBFLOWSHEET SUBFLOWSHEET SUBFLOWSHEET
A < F
COLUMN
SUBFLOWSHEET SUBFLOWSHEET
D
B
SUBFLOWSHEET
E
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Modelling a large process
using several flowsheets helps
you better organize your work
and manipulate the
simulation.

2-10

Consider the diagram shown in Figure 2.6. Suppose you want to change
the number of trays for a column in sub-flowsheet FE. You would enter
the environment for this sub-flowsheet, make the necessary change,
then instruct HYSYS to re-calculate the column. As there are no
flowsheets below F in the hierarchy, all other flowsheets will be on hold
while you work on the column. You could continue making changes
until you reach a satisfactory solution for E When you return to the
Main flowsheet environment, all flowsheets would automatically be re-
calculated based on the new sub-flowsheet solution.

Suppose that you now wish to make changes in sub-flowsheet D, so you
move to its environment. Since D is above E in the hierarchy, all
flowsheets will be on hold except D and E. Once you reach a new
solution for D, you might move up to C, which will then resume
calculations. When you finally return to the Main flowsheet, all other
flowsheets (Main, A, B and F) will resume calculations.

If on the other hand you move directly from D to A, HYSYS will
automatically "visit" the Main flowsheet for you so that flowsheet A has
the most up to date information when you transfer there. Any transfer
to a flowsheet not on your "branch" of the tree will force a full
recalculation by HYSYS.

2.2 Sub-Flowsheet
Environment

The Main simulation environment described in the previous section is
one of the cornerstone design concepts upon which HYSYS is built.
When combined together with sub-flowsheet capabilities, it defines the
basic foundation on which you build a HYSYS simulation. The sub-
flowsheet and Column operations embrace the concept of the multi-
level flowsheet architecture and provides you with a flexible, intuitive
method of building your simulation.

Suppose you are simulating a large processing facility with a number of
individual process units. Instead of installing all process streams and
unit operations into a single expansive and cumbersome flowsheet,
you can simulate each process unit inside its own compact and
dedicated sub-flowsheet.
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There is no limit (except
available memory) to the
number of flowsheets
contained in a HYSYS
simulation.

2.2.1 Sub-Flowsheet Entities

Whether the flowsheet is the Main flowsheet of a simulation case, or it
is contained in a sub-flowsheet operation, it possesses the following
components:

Flowsheet

Component Description

An independent Fluid Package, consisting of a
Property Package, Components, etc. It is not

Fluid Package necessary that every flowsheet in the simulation
have its own separate Fluid Package. More than one
flowsheet can share the same Fluid Package.

The inter-connected topology of the flowsheet. Unit

Flowsheet Objects . ) i
operations, material and energy streams, utilities etc.

A HYSYS view presenting a graphical

A Dedicated PFD representation of the flowsheet, showing the inter-
connections amongst the flowsheet Objects.

A Dedicated A HYSYS view of tabular information describing the

Workbook various types of flowsheet objects in the flowsheet.
The PFD and Workbook are home views for this

A Dedicated Desktop, but also included are a Menu Bar and a

Desktop Button Bar specific to either regular or Column sub-
flowsheets.

2.2.2 Sub-Flowsheet Advantages

The multi-flowsheet architecture of HYSYS provides a number of
technical and functional advantages. The main benefits realized when
sub-flowsheets are utilized in a simulation are discussed in the
following table:

Capability ‘ Benefit

Each installed sub-flowsheet can have its own Fluid
Package within a single simulation case. Note that in
some special instances (i.e. a decanter system) a
sub-flowsheet can be as small as a single unit
operation and its feed and product streams.

Multiple Fluid
Packages

Flowsheet association is a design that forces the
change of property methods to occur at defined
Flowsheet flowsheet boundaries. This ensures that consistent
Association transitions between the thermodynamic basis of the
different property methods are maintained and easily
controlled.

Create sub-flowsheets to break large simulations
into smaller, easily managed components. This
Simulation Case provides an effective means of keeping your
Organization simulation concise, while providing the tools
(Desktops) to focus your attention on one specific
area of the simulation at any time.
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Once a template is installed it
will be functionally
equivalent to a sub-flowsheet
that was created in that
simulation case. The only
difference is that a sub-
flowsheet is unable to be saved
to disk and used in another
simulation.

A Show/Hide option also exists
for displaying sub-flowsheet
objects on the Main flowsheet
PFD. For further details, see
Section 3.8.2 - Accessing
Column or Sub-Flowsheet
PFDs.

In the Main flowsheet, the
column appears just as
any other unit operation
(Figure 2.7). However the
column has its own sub-
flowsheet (Figure 2.8) that
gives you a detailed look at
the column’s internal
streams and operations.

Capability ‘ Benefit

Build a process unit as a template style flowsheet
(e.g., arefrigeration loop) and save it to disk. You
can install this Template into another simulation by
simply attaching the necessary feed and product
streams as you would any other unit operation.
These Templates are fully defined flowsheets, with a
property package and components, unit operations,
streams and flowsheet specifications.

Template Creation

Use nested flowsheets, i.e. have sub-flowsheets
inside other sub-flowsheets. The only restriction on
Nested Flowsheets nesting is with columns; that is, you cannot create
sub-flowsheet operations inside a Column
Operations’ sub-flowsheet.

As you become more experienced using HYSYS, you will discover other
benefits of the sub-flowsheets. Whether your simulation requires the
use of multiple property packages, or involves modelling large and
complex processes, using multi-level flowsheeting is the ideal solution.

2.2.3 Multi-Level Flowsheet
Architecture

From the perspective of the simulation case’s Main flowsheet, the sub-
flowsheets it contains are discrete unit operations, with feed and
product streams. If you are interested only in the feeds to and the
products from a sub-flowsheet, you can simply work from the Main
flowsheet. However, if you wish to change the topology of the sub-
flowsheet, or conveniently view some information about the individual
operations in the sub-flowsheet, you can go "inside" the sub-flowsheet
to get a more detailed perspective. This is also referred to as "Entering
the sub-flowsheet’s environment".

This discussion applies equally to sub-flowsheet and Column
Operations. For purposes of further discussion, consider the PFD of the
Main flowsheet for the Sour Water Stripper simulation shown below.

Figure 2.7
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Each sub-flowsheet has its
own PFD and Workbook
relating only to the
information of that flowsheet.

From the simulation environment of the Main flowsheet, the
distillation column SW STRIPPER appears as any other unit operation,
with feed and product streams (e.g., Feed, Off Gas, Bottoms). However,
the column is also a sub-flowsheet with streams and operations of its
own. To get a more detailed look at the column, you can go "inside" the
column sub-flowsheet and examine the streams and operations via the
SW STRIPPER'’s simulation environment. Inside the Column (whose
dedicated sub-flowsheet PFD is shown Figure 2.8), the tray section,
reboiler and condenser exist as individual unit operations. Similarly,
the streams attaching these operations are also distinct (e.g., To
Condenser, Reflux, Boilup, To Reboiler).

From the perspective of the main flowsheet, the only sub-flowsheet
streams of interest are those that attach to it directly. In the case of the
Sour Water Stripper, the material streams Feed, Off Gas, and Bottoms
and the utility streams Cooling Water and Steam are the streams of
interest. These streams are termed the Boundary Streams because they
cross out of the main flowsheet’s environment into that of the sub-
flowsheet, carrying information between parent and sub-flowsheets.

Within the sub-flowsheet environment, a dedicated Workbook and PFD
are available for convenient access to the information that pertains
only to this sub-Flowsheet. Although information is never hidden or
made inaccessible among the various levels of flowsheets in a
simulation case, the use of the environments helps organize and focus
your simulation efforts in a clear and logical manner.

Figure 2.8
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L3

Object Navigator Button

By default, the Calculation
Level for a sub-flowsheet is set
to 2500, which will ensure
that all possible flowsheet
calculations in the "Parent"
flowsheet are performed before
the sub-flowsheet is
calculated. This will tend to
force the sub-flowsheet to be
the last calculation in the
chain. In most situations this
is the desired behaviour, but
may be changed by modifying
the sub-flowsheet’s
calculation Level.

Note that the Simulation environment design basis of HYSYS
only allows topological changes to a sub-flowsheet within the
Simulation environment for that specific flowsheet.

Multi-Flowsheet Navigation

The multi-flowsheet architecture of HYSYS can be compared to a
directory structure. The main flowsheet and its sub-flowsheets are
directories and sub-directories, with the streams and operations as the
files in that directory. The process information associated with the
streams and operations is then, in essence, the contents of the files.

Figure 2.9
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HYSYS has special tools, called Navigators, which have been designed
to take advantage of this directory-like structure. The Object Navigator
is shown in Figure 2.9. Within a single window, you can quickly and
easily access a stream, operation or process variable in one flowsheet
from any other flowsheet in your simulation.

2.2.4 Flowsheet Information

Transfer

When you install or create a sub-flowsheet in the Main simulation
environment, it appears and behaves as a single operation with one or
more feed and product streams. Hence, whenever the values of the
streams attached to the sub-flowsheet change, the sub-flowsheet will
recalculate just as you expect with any other regular unit operation.

Each of the Parent flowsheet’s streams attached to the sub-flowsheet as
either a feed or product is associated on a 1:1 basis with a boundary

stream inside the sub-flowsheet. Information flows between the Parent
flowsheet and the sub-flowsheet through these associated streams. As a
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Components that are not in
both flowsheets are ignored,
with the remaining
compositions re-normalized.

convenience, when a connection is first established across the
boundary, HYSYS automatically renames the sub-flowsheet stream
with the name of the stream in the Parent flowsheet. You can override
the name reassignment afterwards since the streams on each side of
the flowsheet boundary are not required to have the same name. For
example, you can have a stream named To Decanter in the main
flowsheet connected with Decanter Feed in a sub-flowsheet.

One of the purposes of the sub-flowsheet architecture is to allow the
consistent use of different property methods. On each sub-flowsheet’s
property view, HYSYS allows you to control how stream information is
exchanged as it crosses the flowsheet boundary. For example, you can
specify that the Vapour Fraction and Temperature (specified or
calculated values) of a stream in the Main simulation be passed to the
sub-flowsheet. Once this information is inside, the Property Package for
the sub-flowsheet then calculates the remaining properties using the
transferred composition.

Note that no flash calculations are required for Energy streams. The
heat flow will simply be passed between flowsheets.

2.2.5 Sub-Flowsheet Property
View

Once a sub-flowsheet operation is installed in a flowsheet, its property
view becomes available just like any other flowsheet object. Think of
this view as the "outside" view of the "black box" that represents the
sub-flowsheet. Some of the information contained on this view is the
same as that used to construct a Template type of Main flowsheet.
Naturally this is due to the fact that once a Template is installed into
another flowsheet, it becomes a sub-flowsheet in that simulation. The
sub-flowsheet’s property view consists of the following six tabs:
Connections, Parameters, Transfer Basis, Mapping, Variables and
Notes.

Connections Tab

On the Connections tab, you can enter the name of the sub-flowsheet,
as well as its Tag name. All Feed and Product connections are shown.

Flowsheet Tags

These short names are used by HYSYS to identify the flowsheet
associated with a stream or operation when that flowsheet object is
being viewed outside of its native flowsheet’s scope. The default Tag
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name for sub-flowsheet operations is TPL1 (for Template). When more
than one sub-flowsheet operation is installed, HYSYS will ensure
unique tag names by incrementing the numerical suffix; the sub-
flowsheets are numbered sequentially in the order they were installed.
For example, if the first sub-flowsheet added to a simulation contained
a stream called Comp Duty, it would appear as Comp Duty@TPL1
when viewed from the Main flowsheet of the simulation.

Figure 2.10
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Feed and Product Connections

Internal Streams are the Boundary Streams within the sub-flowsheet
that can be connected to External Streams in the Parent flowsheet.
Internal streams may not be specified on this tab, they are
automatically determined by HYSYS. Basically, any streams in the sub-
flowsheet that are not completely connected (i.e. are "open ended")
can serve as a feed or product, and will appear on this. Note that sub-
flowsheet streams that are not connected with any unit ops in the sub-
flowsheet will appear in the view as well (and are termed "dangling”
streams”).

Figure 2.11
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To connect the sub-flowsheet, specify the appropriate name of the
external streams, which are in the Parent flowsheet, in the matrix
opposite the corresponding internal streams, which are in the sub-
flowsheet. The stream conditions are passed across the flowsheet
boundary via these connections. Note that it is not necessary to specify
an external stream for each Internal Stream.

Parameters Tab

On the Parameters tab, you can view the exported sub-flowsheet
Variables. This tab is useful when you want to keep track of several key
variables without entering the sub-flowsheet environment or adding
the variables to the global DataBook. It is also useful in dealing with a
sub-flowsheet as a "black box"; the builder of the sub-flowsheet can set
up an appropriate Parameters tab, and the user of the sub-flowsheet
can be quite unaware of the complexities within the sub-flowsheet.

Figure 2.12

1 Sub-Flowsheet Operation - FLOW-1 o =]
~Sub-Flowsheet Yariabl
Manable Description Walue Linits
Temperature 32778 C
Heat Flow | -3.5735e+03 klsh
Liguid kolar Flow 1187.2 kaomoled |
Solving Behaviour
IVI_ Igniored [~ Local Solve
Transfer Basis ){Mapping ;(Variables A Motes £
Delete Sub-Flowsheet Environment. .. |

These variables are completely live and may display values which have
been calculated or specified by the user. If changes to specified values
are made here, the sub-flowsheet will be updated accordingly. For each
variable, the description, value, and units are shown.

The Ignore check box is used to bypass the sub-flowsheet during
calculations, just as with all HYSYS unit operations. The Local Solve
check box is used to solve the Parameters tab without solving the entire
PFD.
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The Transfer Basis is also
useful in controlling VE T or P
calculations in Column sub-
flowsheet boundary streams
with close boiling or nearly
pure compositions.

Note that these variable are actually added on the Variables tab
of the property view, but are viewed in full detail here on the
Parameters tab.

Transfer Basis Tab

The transfer basis for each Feed and Product Stream is listed on the
Transfer Basis tab. The transfer basis only becomes significant when
the sub-flowsheet and Parent flowsheet’s Fluid Packages consist of
different property methods. The transfer basis is used to provide a
consistent means of switching between the differing basis of the
various property methods:

Transfer Basis Description

The Pressure and Temperature of the Material

T-P Flash stream are passed between flowsheets. A new
Vapour Fraction will be calculated.
The Vapour Fraction and Temperature of the
VF-T Flash Material stream are passed between flowsheets. A
new Pressure will be calculated.
The Vapour Fraction and Pressure of the Material
VF-P Flash stream are passed between flowsheets. A new
Temperature will be calculated.
The Pressure and Enthalpy of the Material stream
P-H Flash
are passed between flowsheets.
User Specs You define the properties passed between

flowsheets for a Material stream.

None Required

No calculation is required for an Energy stream. The
heat flow will simply be passed between flowsheets.
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Figure 2.13
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Mapping Tab

On the Mapping tab you can map fluid component composition across
Fluid Package boundaries. Composition values for individual
components from one Fluid Package can be mapped to a different
component in an alternate Fluid Package. This is especially useful
when dealing with hypothetical oil components where like
components from one fluid package can be mapped across the
subflowsheet boundary to another fluid package. Using a component
map, mass balance can be conserved.

At lease two previously defined Fluid Packages are required to perform
a component mapping which is defined as a collection. The collection
is created in Components Maps tab found in the Simulation Basis
Manager (refer to Section 5.2 - Component Maps Tab in the
Simulation Basis manual for more information).
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] Sub-Flowsheet Operation - FLOW-1

Figure 2.14
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Component Maps

The inlet and outlet component maps are listed in the In to
SubFlowSheet and Out of SubFlowSheet group boxes respectively. The
buttons located next the component map lists perform the following

functions.

Button

View

Function

Allows you to view and edit the component map by

accessing the Component Map Property view.
Refer to Section 5.3 - Component Map Property
View in the Simulation Basis manual for more
information).

Add

Allows you to define a new component map using
the Component Map Property view. Refer to
Section 5.3 - Component Map Property View in
the Simulation Basis manual for more information).

Delete

Allows you to delete a component map.

Imbalance

Opens the Untransferred Component Info view,
allowing you to confirm that all of the components
have been transferred in to the subflowsheet.
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Inlet and Outlet Streams

To attach a component map to inlet and outlet streams, simply specify
the name of the inlet component map in the In to SubflowSheet cell
and the name of the outlet component map in the Out of
SubFlowSheet cell of the desired stream.

Variables Tab

The Variables tab of the Main flowsheet’s property view is for creating
and maintaining the list of Externally Accessible Variables. Although
you can access any information inside the sub-flowsheet using the
Variable Navigator, this feature allows you to target key process
variables inside the sub-flowsheet and have their values displayed on
the property view. Then you can conveniently view this whole group of
information directly on the sub-flowsheet’s property view in the Parent
flowsheet.

To add variables to this tab, select the Add button. The Variable
Navigator will be available, where you can select the flowsheet object
and variable. On the navigator you may over-ride the default variable
description and provide a better description if you wish. Note that
these variables appear on the Parameters tab of this view in a format
suitable for viewing. Refer to Chapter 1 - Interface for details on the
Variable Navigator.

Figure 2.15

%] Sub-Flowsheet Operation - FLOW-1 o =]
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Sub-Flowsheet Environment
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Sub-Flowsheet Button

Starting with a blank
flowsheet is a good option if
you are just creating a small
sub-flowsheet, otherwise you
should consider creating a full
template flowsheet so it may
be re-used in future
simulations.

2.2.6 Installing a Sub-Flowsheet

To install a sub-flowsheet, choose Add Operation from the flowsheet
Menu or press F12, and select Sub-flowsheet. Alternatively, you could
select the Sub-Flowsheet button on the Object Palette.

Once you initiate the installation of a sub-flowsheet, you must specify
how you would like to proceed. Your options are:

» reading an existing template
 starting with a blank flowsheet.

Figure 2.16

z Sub-Flowsheet Option 5'
Source for SubFlowsheet———————

Start With a Blank Flowsheet |

LCancel |

Reading an Existing Template

If you want to use a previously constructed Template that has been
saved on disk, select the Read an Existing Template button. The
process of installing a Process Template is covered in detail in Section
2.3.2 - Creating a Template Style Flowsheet.

Starting with a Blank Flowsheet

If you select Start with a Blank Flowsheet, HYSYS will install a sub-
flowsheet operation containing no unit operations or streams. As with
other unit operations, the property view of the sub-flowsheet will be
opened, and you will be placed on the Connections tab. At this point,
there will be no feed or product connections (Boundary Streams) to the
sub-flowsheet. However, you can connect feed streams in the External
Stream column by typing directly in the cell or by making a selection
from the Edit Bar drop down list. This will either create a new stream in
the main flowsheet or use an existing stream. When an external feed
connection is made in the aforementioned way, its equivalent stream is
created inside the sub-flowsheet environment.

If you choose Start with a Blank Flowsheet, the sub-flowsheet you
create will not be available to use in any other simulation case you may
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happen to create in the future. If you think you would like to be able to
re-use the sub-flowsheet at a later date, perhaps you should consider
creating a Template instead. This is covered in detail in Section 2.3.2 -
Creating a Template Style Flowsheet.

In order to fully define the flowsheet, you have to enter the sub-
flowsheet’s environment. To do so, select the Sub-Flowsheet
Environment button on the property view to transition to the sub-
flowsheet’s environment and its dedicated Desktop. Construction of
the flowsheet can occur in the usual manner, and when you return to
the Parent environment, you will be able to connect the sub-
flowsheet’s Boundary Streams to streams in the Parent flowsheet, and
everything will solve. An example of this process follows.

2.2.7 Decanter Sub-Flowsheet
Example

When simulating an azeotropic distillation column with a decanter,
two property methods are often preferred. A property method
optimized for Liquid-Liquid equilibrium is often desired for the
decanter, while a property method optimized for Vapour-Liquid
equilibrium is desired for the main tower. Utilizing a sub-flowsheet for
the decanter is the ideal way to solve these types of simulations.

The following example of the dehydration of an azeotropic ethanol/
water mixture using benzene as an entrainer illustrates the use of a sub-
flowsheet as a means of providing a different property method for the
decanter.

Setting up the Fluid Packages

Two Fluid Packages are required for this example:

Name [Property Package] Components
VLE-Basis [UNIQUAC] Ethanol, H20, Benzene
LLE-Basis [NRTL] Ethanol, H20, Benzene

1. The first Fluid Package is named VLE-Basis. Select the UNIQUAC
activity model and the components Ethanol, H20 and Benzene.

2. On the Fluid Pkgs tab of the Simulation Basis Manager view, press
the Copy button to copy VLE-Basis to create the new Fluid
Package, LLE-Basis.
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Sub-Flowsheet Environment

To save time you can copy the
first Fluid Package using the
Copy button on the Fluid Pkgs
tab of the Simulation Basis
Manager and then make the
changes.

&

Reboiled Absorber Button

3. Open the view for the LLE-Basis. Change the property method to
NRTL and then move to the Binary Coeffs tab.

4. Select the UNIFAC LLE radio button and press the All Binaries
button. This will re-regress all interaction parameters such that
they are set up for two liquid phase predictions.

Define the Feed Streams

Two feed streams are required for the dehydrator; the estimated reflux
from the decanter and the almost azeotropic raw feed mixture of
ethanol and water.

1. Create two streams: Feed and Reflux. Specify the properties as
defined in the following table.

Stream Name ‘ Feed ‘ Reflux
Temperature [C] 78 50
Pressure [atm] 1 1
Mass Flow [kg/hr] 3000 15000
Comp Mole Frac [Ethanol] 0.88 0.50
Comp Mole Frac [Water] 0.12 0.00
Comp Mole Frac [Benzene] 0.00 0.50

Install the Dehydrator Column

Install a 30-stage REBOILED ABSORBER, which will be used to model a
large portion of the dehydrator distillation column. Further on, in the
example, a separate condenser and decanter will be modelled in a sub-
flowsheet.

—q
Reflux Overhead

ﬂ—
Feed Reb
Q

Bottoms

T-100
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1. Install the connections as shown in the PFD of Figure 2.17. The
Reflux enters on tray 1 and the Feed stream on tray 5.

The pressure profile is at 1 atm.

In the Damping group on the Solver page of the Parameters tab,
enter a Fixed Damping Factor of 0.5.

4. Install an impurity specification of 1.0e-06 benzene mass fraction
in the Bottoms stream. See Figure 2.18.

Figure 2.18

z[ﬁump Frac Spec: Comp Fraction - IEIIiI

[1.000=-08 | | |
M amne Comp Fraction
Stage Fiebiler
Flow Basis Mass Fraction
Fhase Liguid
Spec Yalue 1.000e-08
Components: Berzene |
<< Companent >3

Target Tupe " Stream ' Stage

Parameters # Summary
Delete

5. Press the Run button on the Column property view. The tower will
converge and an ethanol purity in excess of 99.5% will be attained
in the Bottoms stream.
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Sub-Flowsheet Environment
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Sub-Flowsheet Button

Install a Sub-Flowsheet Operation

Perform the following steps to install the decanter sub-flowsheet:

1. Begin the sub-flowsheet operation installation by double clicking
on the Object Palette’s sub-flowsheet icon, or by pressing F12 and
selecting Sub-Flowsheet from the UnitOps view.

2. The Sub-Flowsheet Option view will appear. Select Start With a
Blank Flowsheet.

3. The Sub-Flowsheet property view will open to the Connections
tab. Change the default Name to Decanter System.

Build the Decanter Flowsheet

1. In order to create the flowsheet, you have to enter the sub-
flowsheet's environment. Selecting the Sub-Flowsheet
Environment button on the property view for transition to the sub-
flowsheet's environment and its dedicated Desktop.

—_
—y Cond Duty
Overhead Decanter Feed -t
Condenser Went
Light Distillate -
Lt Distillate

M-100
1

Slip $tream

Decanter

Hearey Distillate

=
TEE-00 Distillate

2. The environment indicator on the Button Bar will indicate that you
are now in the Decanter System (TPL1). The Desktop for the
decanter flowsheet appears, and either the Workbook or the PFD
will be on the Desktop (depending on the preferences settings).

Install a COOLER operation by double clicking on the Cooler icon in
the Object Palette, or by pressing F12 and selecting Cooler from the
UnitOps view. Supply the following information:

COOLER (Condenser)

Tab [Page] Input Area Entry
Name Condenser
Design Inlet Condenser Feed
[Connections] Outlet Decanter Feed
Energy Cond Duty
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COOLER (Condenser)
Tab [Page] Input Area Entry
Design [Parameters] | Delta P 5 psi

3. Specify the Vapour Fraction of Decanter Feed to be 0.0000.

4. Install a 3-PHASE SEPARATOR operation. Supply the following
information:

Tab[Page] Input Area
Name Decanter
Feeds Decanter Feed
Design [Connections] | Vapour Vent
Light Liquid Light Distillate
Heavy Liquid Heavy Distillate

5. Asshown in the PFD of Figure 2.19, some of the Heavy Distillate is
usually mixed in with the Light Distillate to create the Reflux. This
is typically done to promote better column operability. Install a
TEE and MIXER to provide this functionality:

Operation ‘ Tee ‘ Mixer

Heavy Distillate Light Distillate
Inlet Stream(s) .

Slip Stream

Distillate Reflux
Outlet Stream(s) )

Slip Stream

Distillate - 0.9 n/a

Splits .
Slip Stream - 0.1

Assign the LLE-Basis Fluid Package

1. Select the Simulation Basis Environment button from the Main

A Button Bar.

Simulation Basis
Environment Button
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Sub-Flowsheet Environment

Ll

Parent Simulation
Environment Button

Figure 2.20

4 Simulation Basis Manager P ] 3
I LLE-B asis I ;I |
rCurrent Fluid Package: i Flowsheet - Fluid Pkg Association
WLE-Basis MC: 3 PP LINIGLAC igw.. | FlowSheet Fluid Pkg To Use
LLE-Basis MC:3 PP NRTL Cage [Main] WLE-Basis |
Add.. | T-100 =2k ain WLE -Basiz
Decanter System LLE Basis I:

Delete |

Copy |

Impoit... |
Expatt.. |

Default Fluid Pkg I WLE-Basis vl
“ Fluid Pkgs / Hypotheticals KDlIManager /(Flaachnns XUsarPrnperty /

Return to Simulation Environment.... |

2. Inthe Flowsheet - Fluid Pkg Associations group box, change the
Fluid Package assigned to the Decanter System (TPL1) flowsheet
from the default of "VLE-Basis" to the one designed just for the
decanter: "LLE-Basis". This is shown in Figure 2.20.

3. Return to the Decanter’s sub-flowsheet environment by selecting
the Return to Simulation Environment button on the Simulation
Basis Manager view. Select No when queried as to whether HYSYS
calculations should be put on hold.

Specify Proper Transfer Basis

1. Select the Parent Simulation Environment button on the Main
Button Bar to return to the Main flowsheet. Once there, open the
property view for the Decanter sub-flowsheet.

2. On the Connections tab, you should see Condenser Feed as the
Boundary Stream available in the feeds matrix. The following
Boundary Streams should be available as products: Cond Duty,
Vent, Distillate, and Reflux.

3. The decanter’s condenser should be dealing with a dew point feed
and the decanter itself is producing bubble point products.
Therefore, it is evident that the default Transfer Basis of T-P will not
be suitable as these are not the proper stream variables for
preserving the dew point/bubble point condition of the feed/
product streams when the thermodynamic basis changes across
the flowsheet boundary. Select the Transfer Basis tab to begin the
modification procedure.
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4.

Choose the following Transfer Basis for the feeds and products:
Condenser Feed VF-PB, Reflux T-P (not necessarily at BP because of

the mixed in Heavy Distillate slipstream), Distillate VE-P.

Figure 2.21

M0 Sub-Flowsheet Dperation - D

System =] =l

—Feed Stream

Mame

Tranzfer Basiz

Condenser Feed

WF-P Flazh

Praduct Stream
Mame Transfer Basiz
Cond Duty Mone Reg'd
ent T-PFlash |
Distillate WEP Flash |
Reflux T-F Flash

% Connections £ Parameters ;, Transfer Basis —Variables M

Delete |

Sub-Flowsheet Environment...

Export Key Flowsheet Variables

1.

It is very convenient to view or specify key process variables of the

decanter from the Main flowsheet environment. Go to the
Variables tab of the property view.

Press the Add button on this tab to summon the Variable

Navigator where you will select the appropriate variables from the
sub-flowsheet and supply the appropriate variable descriptions.

The variables are defined in the following table:

Field ‘ variable 1

Flowsheet

Decanter System

‘ Variable 2

Decanter System

Object

Decanter

TEE-100

Variable

Vessel Temperature

Flow Ratio

Variable Specifics

n/a

Flow Ratio_1

3.

On the Parameters tab, the two variables which you have exported
will appear.

Wariable Description Walie Linits
eszel Temperature <empy: C
Flow R atio [Flaw Fatio_1) 0.90000
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Sub-Flowsheet Environment

Once the main flowsheet has converged, the Parameters tab will
appear as shown in Figure 2.23.

Wariable Deseription alle Linits
Wessel Temperature 52835 [
Flow R atio [Flows Fiatio_1) 0.30000

Attach the Main Flowsheet Streams to Decanter

1. Switch back to the Connections tab on the property view.

2. Connect the absorber overhead stream as the feed connection.
Note that the Internal Stream name will change to Overhead once
the External Stream name is selected. The sub-flowsheet will have
enough information to solve once the Overhead feed is connected.

Supply an appropriate stream name for the condenser duty.

Supply names for the Vent, Reflux and Distillate product streams.
Input Lt Distillate in the External Stream cell next to Reflux. Since
the decanter has solved, the information will be transferred to the
external streams as soon as they are connected. See Figure 2.24.

Figure 2.24

[ Sub-Flowsheet D ion - D System o ]

| |
HName IDecanter System Tag |TPL1

~Feed Connections ta Sub-Flawsheet
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= Mew = < EMmphy

~Praduct Connections to Sub-Flowsheet

Internal Stream External Stream
Cond Duty Cond Duty
Vent Vent
Distilate Distillate |
Lt Distillate Lt Distillate
= New = <em§l§> I:
%, Connections / Paramsters K Transfer Basis /(\f"ariables £ Motes #
Delete | Sub-Flowsheet Environment... |
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5. Note that you must install a RECYCLE operation, a MIXER, and
usually some sort of a make-up stream is required to offset any
solvent losses in the products:

Temperature [C] 20

Pressure [atm] 1

Mass Flow [kg/hr] 1

Comp Mole Frac [Ethanol] 0.00

Comp Mole Frac [Water] 0.00

Comp Mole Frac [Benzene] 1.00

Field ‘ Mixer ‘ Recycle

Inlet Stream(s) Lt Distillate Recycle
Make-Up

Outlet Stream Recycle Reflux

Once the recycle has converged, the sub-flowsheet’s property view can
be opened to the Parameters tab and the Heavy Distillate’s slipstream
fraction varied as desired. After each change, the whole column/
decanter recycle process will automatically converge on the new
answer corresponding the specified slipstream fraction. See Figure 2.25
for the completed PFD.

Figure 2.25
o
Make-Up
Recycle
RCY-1 MI%-10
Lt D1st\|late
Reflux —
n: Cond Duty
=l'
Owvethead
, vemea Decanter System I——>
— Distillate
Feed
-
e
Reb O Went
-
Bottoms
T-100
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2.3 Templates

A Template flowsheet is simply a normal HYSYS flowsheet with some
additional information contained in its Main properties and a different
file extension used when it is stored to disk (*.TPL versus the normal

* HSC). The different file extension is employed mainly for
organizational purposes.

2.3.1 Template Information

The Template information for the flowsheet is accessed through the
Main flowsheet’s property view (Simulation - Main Properties or CTRL
M). The first two tabs of this property view are the same as for any
simulation case. However, there are three additional tabs that are
exclusive to Templates.

The tabs become available once the standard simulation case is
converted to a template. This is accomplished by selecting the Convert
to Template button on the bottom of the Main properties view. Once
the button has been selected, and the extra tabs appear, the button will
no longer be visible.

Figure 2.26

zsimulation Case: Case i [ 9]
Mame ICase Tag IMain
—Object Statu
Minimum Sewverity ||

Severity Source Message N
Optional Info | Main TS @COL Mot Solved J
Optional Infa T-100 Mot Solved
Optional Infa | Overhead @CC Mot Solved
Optional Info | Overhead @CC Unknawn Compositiors
Optional Info | Overhead @CC Unkniown Temperature
Optional Info | Overhead @CC Unknown Pressure
Optional Info | Overhead @CC Unknown Flow A ate
Optional Info | Ta Rebaier @C Mot Salved | 7]

Status Messages / Calc Levels £ Nates
Coryert to Template |

These extra tabs contain all of the same information available on the
property view of an installed sub-flowsheet operation as well as some
additional information. These extra parameters allow the flowsheet to
be treated as a "black box" and installed as a sub-flowsheet operation
with the same ease and in the same manner as a normal unit operation.
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Once a Template is installed
the resulting Fluid Package
association may be over-
ridden in the Simulation Basis
Manager at any time.

Exported Connections Tab

On the Exported Connections tab, you can enter the Template Tag and
select the Installed Simulation Basis. All Feed and Product connections
are also shown on this tab.

Figure 2.27

zﬁimulation Case: Case iy [ 5]
| —

TR Installed Simulation B asi
Uizt e |7(5" Internal ¢ Esternal

Feed Stream Info

Sireams Boundary Labels Transfer Basiz d
Feed Feed <Mone Set> ||
Reflux FReflux <Mone Set: ﬂ

—Product Stream Info
Sireams Boundary Labels Transfer Basiz -

Eottoms Eattoms <Mone Set:

Cond Duty Cond Duty Mone Reg'd ;I

_\ Status Messages K Calc Levels # Nates | Exported Connections é ;

Template Tag

Flowsheet Tags are short names used by HYSYS to identify the
flowsheet associated with a stream or operation when that flowsheet
object is being viewed outside of its native flowsheet’s scope. The
default Tag name for sub-flowsheet operations is TPL1 (for Template).
When more than one sub-flowsheet operation is installed, HYSYS will
ensure unique tag names by incrementing the numerical suffix in a
manner similar to HYSYS auto-naming unit operations; they are
numbered sequentially in the order they were installed. For example, if
the first sub-flowsheet added to a simulation contained a stream called
Comp Duty, it would appear as Comp Duty@TPL1 when viewed from
the Main flowsheet of the simulation.

Installed Simulation Basis

When a Template is read into a simulation case, its associated Fluid
Package is added to the list of Fluid Packages in the Simulation Basis
Manager. The Installed Simulation Basis gives the Template builder the
choice of using its own internal Fluid Package, or the same Fluid
Package of the Parent flowsheet in which it is installed. This only affects
what happens at the time the template is first installed.
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Templates

A stream that appears on the
Exported Connections tab
does not necessarily have to be
connected.

Feed and Product Stream Info

All streams in the flowsheet Template that are not completely
connected, i.e., are only a feed to a unit operation, or a product from a
unit operation are designated as Boundary Streams, and will appear in
the appropriate Group Box. Boundary Streams may not be chosen to
appear on this tab, they are automatically determined by HYSYS. These
are the streams that you will be connecting to when the Template is
installed in a flowsheet.

For each stream appearing in either the Feed Stream or Product Stream
matrices, you can specify the Boundary Label and Transfer Basis.

A Boundary Label is what is used to describe the name of the feed and
product connections. This is not the name of the streams, but rather
the function of the streams, i.e. if you are using a numerical standard
for stream numbering, the feed stream inside the template could be
"1", but its feed label could be "HP Feed". This allows you to provide
descriptive feed and product stream labels, much like the built-in unit
operation property views used on their connection tabs. By default it
will just assume the name of its corresponding boundary stream in the
Template.

The Transfer Basis is used for feed and product streams as they cross
the flowsheet boundary. The Transfer Basis becomes significant only
when the sub-flowsheet and parent flowsheet Property Packages are
different. When there are differing Fluid Packages in the two flowsheets
(Parent and sub-flowsheet) you may wish to specify what stream
properties will be used to calculate the stream on the other side of the
boundary. The Transfer Basis is used to provide a consistent means of
switching between the differing basis of the various property methods:

Flash Type ‘ Description

The Pressure and Temperature of the Material
T-P Flash stream are passed between flowsheets. A new
Vapour Fraction will be calculated.

The Vapour Fraction and Temperature of the
VF-T Flash Material stream are passed between flowsheets. A
new Pressure will be calculated.

The Vapour Fraction and Pressure of the Material
VF-P Flash stream are passed between flowsheets. A new
Temperature will be calculated.

No calculation is required for an Energy stream. The

None Required heat flow will simply be passed between flowsheets.
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Exported Variables Tab

The last tab of the Main flowsheet’s property view is for creating and
maintaining the list of Exported Variables. Although you can access any
information inside the sub-flowsheet using the Variable Navigator, this
feature allows you to target key process variables inside the sub-
flowsheet and have their values displayed on the property view. Then,
when the Template is installed, you can conveniently view this
information directly on the sub-flowsheet’s property view in the Parent
flowsheet. This is very useful for "black box" treatment, as all the
important specifications for the operation of the sub-flowsheet may be
brought together and documented in this one location. You may never
have to enter the sub-flowsheet environment to get the template
"working" or adjusted to your needs.

Figure 2.28

zﬁimulation Case: Case iy [ 5]
| —

Ertemally Accessible ' ariable:

Data Source Diescription
A@TPL1 Comnp Molar Flow [Methane] |
2 @TFL1 Temperatue |

Enilup &COL1 Heat Flow
Delete |

—\\ Calc Levels A Notes £ Exported Connections 5 Exported Variables /

To add variables to this tab, select the Add button. This will bring up the
Variable Navigator for you to select the flowsheet object and variable.
On the navigator you may over-ride the default variable description
and provide a better description. When you install this template into
another case, these variables will appear in the Parameters tab of the
sub-flowsheet property view (see Section 2.2.5 - Sub-Flowsheet
Property View for information on the Parameters tab).
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Templates

Note that you cannot create a
Template from just parts of a
Main Flowsheet. You will have
to delete any unwanted
streams and operations from
the Main Flowsheet before
saving it out to disk. Of course
it can be saved with a different
name, preserving your
original simulation case.

You cannot create a Template
from an existing sub-
Flowsheet that is part of a
larger simulation.

Keep in mind that you can
have multiple simulation
cases in memory, so you can
create a new Template as part
of your current session and
then install it into your
original Simulation case.

Note that there is no difference between a template flowsheet
and a normal flowsheet, except the additional information
mentioned above, and the use of different file extensions. A
template flowsheet can be read in as the Main flowsheet in a
simulation case if necessary - you will just get a warning
message and the extra information will be ignored.

2.3.2 Creating a Template Style

Flowsheet

Any Main flowsheet may be used as the base for a Template. It is simply
a matter of toggling it to being a template style flowsheet, supplying the
extra information necessary for it to be installable in any simulation
case, and saving it out to disk.

Note that there are two ways to toggle a flowsheet to being of a
Template Style:

» If you have already created a New Case (not a New Template)
and now decide you want to save it is a Template after it has
been built, or if you have an existing case on disk that you
would like to use as a template:

1. Access the cases Main flowsheet’s Property view (Simulation -
Main Properties or CTRL M) and select the Convert to Template
button.

2. Setthe Template Tag, Installed Simulation Basis and other optional
template information if required. See Section 2.3.1 - Template
Information for a discussion on Template Information.

3. When you save the simulation, it will be saved as a template.

» Ifyou know ahead of time that the flowsheet is to be a
Template, you can begin by creating a new Template:

1. From the File menu, select New, then Template.
2. Follow the standard procedure for building your simulation.
3. Access the Main flowsheet’s property view (Simulation - Main

Properties or CTRL M) and set the Template Tag, Installed
Simulation Basis and other optional template information if
required. See Section 2.3.1 - Template Information for a
discussion on Template Information.

4.  When you save the simulation, it will be saved as a template.
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Sub-Flowsheet Button

Ifyou choose Start with a
Blank Flowsheet, the sub-
flowsheet you create will not
be available to use in any
other simulation case you may
happen to create in the future.

If you think you would like to
be able to re-use the sub-
flowsheet at a later date, you
should consider creating a
Template instead.

HYSYS will automatically save the Template in the Templates directory
as a template file (*.TPL). The default path for the Templates directory
is set according to the HYSYS preferences. As shipped, the default
directory is HYSYS\TEMPLATE.

Note that a combination of flowsheets may be in your template,
i.e. a Main flowsheet and one or more sub-flowsheets. Likewise,
more than one Fluid Package maybe included in the template if
they are associated with a flowsheet at the time the template is

saved to disk.

2.3.3 Installing a Template

To install a Template you follow the same basic procedure as when
installing a sub-flowsheet. Choose Flowsheet-Add Operation from the
menu or press F12, and select Sub-Flowsheet. Alternatively, you could
select the Sub-Flowsheet button on the flowsheet Object Palette.

Once you initiate the installation a sub-flowsheet, you will be queried
with a Sub-Flowsheet Option view as to how you wish to proceed. Your
options are:

* Reading an existing Template
 Starting with a blank Flowsheet

Figure 2.29

z Sub-Flowsheet Option 5'
Source for SubFlowsheet——————

L. Headanbwsting Template.. ¢

Start With a Blank Flowsheet |

LCancel |

» Starting with a Blank Flowsheet

If you do not want to bother constructing a Template, select the Start
with a Blank Flowsheet button. The process of creating a sub-flowsheet
with a blank initial flowsheet operation was covered in detail previously
in Section 2.2.6 - Installing a Sub-Flowsheet.

This is a good option if you are just creating a small sub-
flowsheet, otherwise you should consider creating a full
template flowsheet so it may be re-used in future simulations.
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If there are sub-flowsheets in
the template, they will be
installed as sub-flowsheets
underneath the new sub-
flowsheet operation. In other
words, everything in the
template is "shifted down" at
least one level.

Reading an Existing Template

To install a Template style flowsheet, select the Read an Existing
Template button. HYSYS will look in the Templates directory for
available template files (*.TPL). The default path for the Templates
directory is set according to the HYSYS preferences. As shipped, the
default Templates directory is HYSYS\TEMPLATE.

HYSYS includes a sample Process Template for trial purposes. It is
called REFRIG.TPL and is identical to the example created in the next
section: Section 2.3.4 - Example - Refrigeration Loop Template.

When a file is selected, HYSYS installs any Fluid Packages in the
Template into the Simulation Basis Manager. The Main flowsheet
contained in the Template is then installed as a new sub-flowsheet unit
operation in the current flowsheet you are in. After the flowsheet(s)
have been transferred into the simulation case, a Fluid Package will be
selected for the sub-flowsheet based on the Installed Fluid Package
setting used in the Template. Once HYSYS finishes all this book
keeping, you will be placed on the Connections tab of the sub-
flowsheet property view where you can begin hooking up the Template.
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2.3.4 Example - Refrigeration
Loop Template

For this example, a refrigeration loop Process Template will be
constructed. This template will then be installed into a simulation case
as a sub-flowsheet. The required flow of refrigerant fluid to cool a
Natural Gas stream in the Main flowsheet will then be determined.

Refrigeration Loop Template

The Refrigeration Template PFD is shown in Figure 2.30:

Figure 2.30
c3-3 [ I 0‘13=2
WLV-100
E-101
I "
_ Coaler
Ca-1 e
E-100
.
comp
k-100 Q

Note that there are no material Boundary Streams in this
Template Flowsheet. The HEAT EXCHANGER operation allows
you to select a different Flowsheet for each side of the
exchanger. By using this feature, the process stream does not
have to be imported into the sub-Flowsheet and the
Refrigeration Loop Template can be solved with only the
refrigerant in its Fluid Package. The HEAT EXCHANGER will
perform the necessary heat transfer across the Flowsheet
boundary.

Flowsheet Setup

1. Create a new case.

2. For this Refrigeration Loop, the Peng Robinson property method
will be used with components propane and propene.

Property Package ‘ Components

Peng Robinson C3,C3=
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3. Create streams named C3-2 and C3-4 and define them as follows:
Name ‘ Cc3-2 | c3-4
Vapour Fraction 0.0000 1.0000
Temperature [C] 35.0000 <empty>
Pressure [kPa] 1742.2646 <empty>
Comp Mole Frac [Propane] 0.9500 <empty>
Comp Mole Frac [Propene] 0.0500 <empty>

4. Create streams named C3-1 and C3-3.

5. Install a COOLER with the following specifications:

Tab [Page] Input Area Entry
Name E-100
. ) Feed Stream C3-1
Design [Connections]
Product Stream C3-2
Energy Stream Cooler Q
Design [Parameters] Pressure Drop 20 kPa

6. Installa COMPRESSOR with the following specifications:
Tab [Page] ‘ Input Area ‘ Entry
Name K-100
. . Inlet C3-4
Design [Connections]
Outlet C3-1
Energy Comp Q
Design [Parameters] Adiabatic Efficiency 75%

7.

Tab [Page]

Design [Connections]

Input Area

Name
Feed Stream
Product Stream

Install a VALVE with the following specifications:

VLV-100
C3-2
C3-3
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8. Add a HEAT EXCHANGER with the following specifications:

Tab [Page] ‘ Input Area ‘ Entry
Name E-101

Design [Connections] | Shell Side Inlet C3-3
Shell Side Outlet C3-4
Heat Exchanger Model Weighted
Tube Side Delta P 35 kPa

Design [Parameters] Shell Side Delta P 5 kPa
Pass-1 Intervals 2
Pass-2 Intervals 2

At this point, the Tube Side Inlet and Outlet streams of E-101 will not be
attached. If these streams were created now, they would, by default,
inherit the components of the sub-flowsheet - propane and propene.
To avoid this, the split flowsheet capabilities of the HEAT EXCHANGER
will be used. When the Template is installed in the Main flowsheet, the
process side of the exchanger will be connected directly with streams in
the Main flowsheet, and will be able to use the Main flowsheet’s
components.

9. On the Specs page of the Design tab, add a Heat Exchanger
temperature specification. Specify a 5°C temperature approach
between the Unknown Stream in the drop down list (select either
one since this will be changed to the Tube Side Outlet stream when
the Template is installed in the Main flowsheet) and C3-4. The
specification, shown below, is accessed by pressing the Add

button.
Figure 2.31
2 Delta Temp =0 =]
5.00 I C -Il
(REWE] Delka Temp
1= Dieha Temp
Stream [+) ¢ Stream »>
Stream [ 34
S pec Value 5.00C
', Parameters -
Delete |

Specifying the Template Information

To open the Simulation Case 1. Open the Simulation Case property view.
property view use the hot key 2. Press the Convert to Template button and when asked to confirm

combination CIRL M. your action, select the Yes button.
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Save the template. Provide a name refrig.tpl.

On the Exported Connections tab, specify a Template Tag of RFG
and ensure that the Internal radio button is selected in the
Installed Simulation Basis group.

Figure 2.32

zsimulation Case: Case i =] |
| —]

TG Installed Simulation B asi
Template Tag |7(:' Intemnal " Esternal

—Feed Stream nfo

Streams Boundary Labels Transfer Basis
Comp 3 Comp (3 None Reg'd
-y

—Product Stream Info

Streams Boundary Labels Transfer Basiz
Cooler Cooler 3 MNone Reg'd

= gy

_\ Status Meszages K Calc Levels A Nates ; Exported Connections é ;

5. The energy streams that cross the boundary should be labelled
Comp Q and Cooler Q.

6. On the Exported Variables tab, add the following Externally
Accessible Variables, as shown below.

Variable Description Object Variable
Refrigeration C3-4 Temperature
Temperature

Press the Add button on the Condenser C3-2 Temperature

Var;ables to add new Temperature

variables to the Externally -

Accessible Variables list. Refrigerant Flow Rate | C3-4 Std Gas Flow
Compressor Duty Comp Q Heat Flow
Condenser Duty Cooler Q Heat Flow

7. Press the Save button to store the template.

Main Process

In this part of the illustrative example, two Natural Gas streams will be
defined in the Main Simulation. The Refrigeration template, which was
previously created, will be installed to cool the Natural Gas. To facilitate
this, the process streams will be attached to the tube side of the heat
exchanger in the template.
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|
Sub-flowsheet Button
found on Object Palette.

Create a new case (CTRLN).

2. Select the Peng Robinson property method, and add the
components: methane, ethane, propane, i-butane, n-butane, i-
pentane, n-pentane.

Property Package ‘ Components

Peng Robinson C1, C2, C3, i-C4, n-C4, i-C5, n-C5

3. Install the stream Cool Gas with the following specifications:

Name Cool Gas

Temperature [C] 60.0000
Pressure [kPa] 200.0000
Molar Flow [kgmole/hr] 500.0000
Comp Mole Frac [Methane] 0.2500
Comp Mole Frac [Ethane] 0.1250
Comp Mole Frac [Propane] 0.1250
Comp Mole Frac [i-Butane] 0.1250
Comp Mole Frac [n-Butane] 0.1250
Comp Mole Frac [i-Pentane] 0.1250
Comp Mole Frac [n-Pentane] 0.1250

4. Install the stream Cold Gas; specify the temperature to be -25 °C.

These streams are installed in the Main simulation environment and
will be attached as the tube side inlet and outlet for the heat exchanger.

Installing the Template in the Main Flowsheet

1. Double click on the Sub-Flowsheet button in the Object Palette.
2. From the Sub-Flowsheet Option dialog, press the Read an Existing

Template button.
Figure 2.33
g Sub-Flowsheet Option x|

Source for SubFlowsheet—————————

Head an Existing Template...

Start 'fith a Elank Flowsheet... |

LCancel |

3. Select refrig.tpl from the Available Sub-Flowsheet Templates view
and press the Open button.
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Refer to Section 5.2.1 - Object
Navigator for details on the
Object Navigator.

4. The sub-flowsheet property view will open to the Connection tab.
Input the names Comp Q and Cooler Q in the appropriate External
Stream input cells.

Connecting the Heat Exchanger Process Side

Enter the sub-flowsheet environment again and open the heat
exchanger (E-101) view using the Object Navigator.

Figure 2.34

gﬂbiecl Havigator - IEllil

Flowsheets————————— ~Unit Dperation: Filter
Case (b air] E-100 Al

FLOWA-1 [RFG1) K-100  Steams

i+ UnitDps

i Logicals

i Custam

Setup Custom |

Build Find. |[ view |

Cancel |

On the Connections page of the E-101 property view, select the Main
flowsheet as the Tubeside Flowsheet. Once the Tubeside flowsheet is
selected, the drop down list in the Edit Bar will display Main flowsheet
streams for the Tubeside connections. Select the streams Cool Gas for
the inlet and Cold Gas for the outlet:

Figure 2.35

Tube Side Inkst Mame IE"I 01 Shell Side Inlet
IEDDI Gas VI |E3-3 @RFGT vl
Tube Side Shell Side
Tubeside Flowsheet Shellside Flowsheet
FLOW/-T [RFGT
N —
Tube Side Outlet Shell Side Outlet
ICoId Gas 'I C3-4 @RFG1 -

The Heat Exchanger will now solve, as will the rest of the streams in the
sub-flowsheet.

1. On the Specs of the E-101 property view, open the view for the
temperature approach specification by highlighting it and pressing
the View button.

2. Press the DELETE in the cell that displays Cool Gas.
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3. Inthe Edit Bar drop down list, select the stream Cold Gas. The
specification view should be as shown below:

Figure 2.36

z Delta Temp sl |
I C3-4[RFGT] hd |
N ame: Delta Temp
Type Delta Temp
Stiearn [+] Ciold Gas[Mair,
Stieam [-] C3-4[RFG1]
Spec Yalue 5.00C

'\ Parameters -
Delete |

The heat exchanger will re-solve reflecting the proper approach
specification.

Go to the Parameters page of the sub-flowsheet property view. The
exported variables from the template are displayed:

Sub-Flowsheet Y ariable:

Wariable Description Walue Linits
Refigeration Temperature -30.000 C
Condenger Temperature 36.000 C
Compreszor Duty | 5.6734e+08 kil
Condenzer Duty 1.4982e+07 kJih
Fiefrigerant Flow Fate 20521, STO_m3dh

Change the Condenser Temperature to 50°C and observe the increased
Refrigerant Flow Rate requirement and correspondingly higher duties.

Figure 2.38

To conduct a proper case
S ub-Flowsheet ' ariable:

study, you can use the Case

. . Wariable Description Wale Lnits
Studlesfeature in the Refrigeration Temperature -30.000 €
DataBook. Condenzer Temperature 50.000 C

Compressor Duty 6.9574e+06 kdsh
Condenzer Duty 1.6326e+07 kdsh
Fefrigerant Flow Fate 25434, STD_m3sh
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PFD Button

As HYSYS' default view, the
PFD will be the active window
when you initially enter the
Simulation Environment.

Any PFD in the simulation
can be accessed from any
location using the CTRL P hot
key.

One of the key benefits of the PFD is that it provides the best
representation of the Flowsheet as a whole. From this one location you
have an immediate reference to the progress of the simulation you are
currently building; i.e. what streams and operations have been
installed, Flowsheet connectivity, the status of objects, etc. The PFD is
HYSYS’ default view and is open when you first enter the HYSYS
Simulation Environment upon creating a new case.

Like the other major interface elements in HYSYS, the PFD has been
developed to satisfy a number of functions. In addition to graphical
representation, you can build your Flowsheet within the PFD using the
mouse to install and connect objects. A full set of manipulation tools
has been included to allow you to reposition streams and operations,
resize icons, or reroute streams. All of these tools have been designed to
simplify the development of a clear and concise graphical process
representation. Figure 3.1 shows the a HYSYS case PFD and highlights
some of its features.

As a key interface element in HYSYS, the PFD also possesses analytical
capabilities. You can access property views for streams or operations
directly from the PFD, or install custom Material Balance Tables for any
or all objects. Complete Workbook pages can also be displayed on the
PFD. Information will be automatically updated whenever changes are
made to the process. There are several ways that you can track a
specific variable throughout the PFD including the replacement of
stream name labels or by designating a colour to represent a variable
range.

Since every Flowsheet (or Sub-Flowsheet) possesses its own PFD, and
you can access any Flowsheet’s PFD from any location, you can use the
Multi-Flowsheeting Architecture of HYSYS to provide clear and concise
representations of complex simulations. Instant access to the Sub-
Flowsheet PFD is provided through object inspection of the main
Flowsheet’s PFD.
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Object Inspection

3.1 Object Inspection

In the PFD, there are a number of instances in which either the mouse
or the keyboard can be used to perform the same function.

One very important PFD function for which the keyboard
cannot be used is Object Inspection

Figure 3.1
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Notebook format.

The double border next to the
scroll bar can be used to split the
PFD Window both horizontally
and vertically.

You can perform many of the tasks and manipulations on the icons in
the PFD by using Object Inspection. Place the mouse pointer over the
icon you want to inspect and press the secondary mouse button. An
appropriate menu is produced depending upon the icon selected
(Stream, Operation, Column, or Text Annotation).
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Section 3.7 - Cut/Paste Functions
details the Cut/Paste Objects
menu commands in details.

For Sub-Flowsheet Operations
(including the Column Sub-
Flowsheet), the Operations menu
also includes the following
additional commands for Sub-
Flowsheet manipulation:

Open PFD
Show sub-FlowSheet Objects

The Object Inspection menu items for an Operation are shown as the
first menu in Figure 3.2. Cut/Paste Objects, Format Label and
Transform, each have an additional menu that is produced when that
item is selected.

In addition to inspecting the individual icons in the PFD, you can also
apply Object Inspection to the PFD itself. Press the secondary mouse
button over an open area of the PFD (not on top of an individual icon).
This produces a menu of available commands relating to the PFD itself,
shown as the second menu to the right in Figure 3.2. Cut/Paste Objects,
and Copy Pane to Clipboard, each have an additional menu that is
produced when that item is selected.

Figure 3.2

iew Properties. ..
Frint Datazhest. ..

Cut/Paste Objects 3

Hide
Delete

Cut/Paste Objects 3

Show T able
Farmat Label 3
Move/Size Label

LCopy Pane To Clipboard

Tranzform 3
Change |con...

Auto-Pasition

Diraw 'wire Frame

Object Inspection Menu for
Operations.

Mode 3
Select Objects...

Fieveal Hidden Objects...
Choose Label Yariable

Inzert Object...

Frint PFD
Frint Setup...

Frint to D=F File
Setup D=F File ...

Add Workbaook Table

Object Inspection Menu for
the PFD.

PFD Tools

There are several tools that help to simplify your interaction with the
PFD. The most basic tools relate to what is displayed in the PFD
Window (zoom level).

Pan/Zoom Functions

There will be instances when you will want to focus on a particular area
of the PFD or conversely, view all objects in the Flowsheet. The
following table lists functions that are available to help you display the
required objects:
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PFD Tools

Function ‘ Button ‘ Definition

Zooms display out by 25%. You can either
Z00m Out =l press the Zoom Out button (minus symbol)
located in the lower left of the PFD or use the
keyboard command SHIFT PAGE DOWN.
Zooms display in by 25%. You can either
Z00m In press the Zoom In button (plus symbol)
located in the lower left of the PFD or use the
keyboard command SHIFT PAGE UP.
Displays all unhidden objects in the current
Zoom All I==] Window. You can either press the function
button located in the lower left of the PFD or
use the keyboard command HOME.
Zoom Out Use the keyboard command PAGE DOWN.
display 5%
Zoom In Use the keyboard command PAGE uP.
In order for the PFD to display 5%
respond to the keyboard Zoom In Click on the Mouse Wheel and scroll forward.
command, it must be the Mouse Wheel The PFD display will zoom in.
active window.
Zoom Out Click on the mouse wheel and scroll
Mouse Wheel backward. The PFD display will zoom out.
Zoom In HOME Select PFD objects and press the HOME key
to zoom in on those objects. If no objects are
HOME Key selected, the entire PFD will be shown.
Toggle z Use the keyboard key z.
between last
two Zoom
views
Pan 15% Left, Use the respective keyboard arrow keys: left,
Right, Up, right, up, down.
Down
Pan 70% Left, Use the sHIFT key combined with one of the
Right, Up, arrow keys: left, right, up, down.
Down
Click on the mouse wheel (or middle mouse
Pan button) and move the mouse to pan the view.
Mouse Wheel To stop, click the mouse button a second
time.
By pressing the period key on the keyboard,
Centre PFD on ., the PFD will shift such that the location of
cursor the cursor becomes the centre of the view.

PFD Modes

The PFD in HYSYS operates in three modes - Move, Attach, and Size.
Only one of these modes can be “active” at a time. This means that

when you are in Attach mode, you cannot move or resize icons. You can
switch modes via the buttons in the upper left corner of the PFD, using
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Select Mode under PFD in the Menu Bar, or by selecting Mode from the
PFD Object Inspection menu.

™ Select PFD Mode x|

PFD Mode

r-* o]
 Size Cancel

£ Abach —I

Name ‘ Button ‘ Definition

Controls two of the PFD modes, Move and
ﬂ Attach. Move, the default setting, allows you

to relocate selected operations and streams.
When this button is “pressed” you are in
Move/Attach Attach mode, which allows you to connect
streams and operations graphically. Refer to
Section 3.4 - Connecting Streams and
Operations for more information concerning
Attach mode.

When in Size mode, selected objects can be
ﬂ sized. A selected sizeable object appears
with a box around it, and this box contains
eight smaller white boxes around its
Size Mode perimeter. Using the mouse, you can drag the
size of the box in any of these eight
directions. Refer to Section 3.10.1 -
Selecting PFD Objects for more details on
sizing PFD objects.

Additional Buttons

Name ‘ Button ‘ Function

When this button is selected, you can break
E the connection between a stream and an

operation. Once you have placed the mouse
Break pointer_ over an appropriate location, the
cursor is redrawn with a check mark added to
it. Select any portion of the stream between
the stream icon and the operation. Refer to
Section 3.5 - Disconnecting Streams and
Operations for more details.

Connection

Switches the nozzle connection points for two
Swap @ streams attached to the same operation. For
Connections more information, refer to Section 3.10.1 -
Selecting PFD Objects.
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Name ‘ Button ‘ Function

Drag Zoom

el

When you press this button, the cursor
becomes an arrow and magnifying glass
combination. Click and drag around a region
of interest to redraw the PFD showing the
selected region only. You can also Zoom
from the PFD Object Inspection menu by
selecting Mode and then Zoom (see Figure
3.4) or by selecting Drag Zoom under PFD in
the Menu Bar.

Add Text
Annotation

Allows you to add text to a PFD. When the
button is pressed, a ‘+' symbol is added to
the regular cursor and a rectangular box
appears at the end of the pointer. Position the
cursor where the text is to be placed, press
the primary mouse button, and then type the
text into the dialog box presented. Refer to
Section 3.11 - Adding Annotations , for
more information.

Colour Scheme

Displays the PFD Colour Schemes dialog
box, from which a new scheme can be
created or an existing one chosen, edited or
deleted. Refer to Section 3.9 - PFD Colour
Schemes for more detailed information.

Quick Route
Mode

The Quick Route Mode allows icons to be
quickly and independently manipulated about
the PFD (i.e. icons can be moved with their
attached streams overlapping the view of
other icons). Upon release of this button,
HYSYS repositions streams so that there is
no overlap of icons. Refer to Section 3.10.4 -
Rerouting , for more.

Mode

Select Objects...
Fieveal Hidden Objects..
Choose Label Variable

P Move
Attach
Size
Zoom

Cut/Paste Objects

Inzert Object...

Frint PFD
Frint Setup

Print to Di<F File ...
Setup DF File ...

Add Workbook T able

LCopy Pane To Clipboard

Figure 3.4

If you are trying to perform a function in the PFD, such as
Move, Size, or Attach, and it is not working, check the buttons
to see if you are operating in the correct mode.
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See Section 1.3.5 - Installing
Operations for a description
of how to provide the
necessary information to
define operational
parameters.

For information concerning
the Object Palette, refer to
Section 1.3.3 - Object Palette.

Streams and Operations
added via any other method
automatically appear in the
PFED with connections already
drawn.

3.3 Installing Streams and

Operations

The PFD can be used to install streams and operations into the
flowsheet, as well as connect streams to operations, or operations to
other operations. Object specifications are then supplied via the
appropriate property view, which can be accessed by double clicking
on the object icon.

The Stream and Unit Operation PFD installation procedure follows:

1. Place the mouse pointer over the desired operation in the Object
Palette.

2. Hold down the secondary mouse button and drag to the desired
location in the PFD. As you move the cursor, a box and target will
indicate the placement of the icon.

3. Release the mouse button and the stream or operation will be
installed.

or

From the Palette, push the button for the desired operation.

2. Click (with the primary mouse button) on the location of the PFD
where the new object is to be placed.

You can move the icon to any open space on the PFD.

Deleting Streams and Operations

Streams and operations can be deleted from the case using the PFD in
any of the following ways:

» Select the object you wish to delete and press the DELETE key
on the keyboard.

* Obiject Inspect the appropriate icon and choose Delete from
the menu, as shown in Figure 3.5 below:
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Connecting Streams and

Connection nozzles are the
small coloured connection
points that appear on streams
and operations when the
cursor is passed over top of
them when the PFD is in
Attach mode.

Connection Nozzle Colours:
Red - Energy Stream

Blue - Material Stream
Green - Logical Connection

Figure 3.5

View Properties.
Print D atashest. .

Cut/Paste Objects 3

Hide
Delete

Show T able
Format Label 3
Move/Size Label

Transform 3
Change |con..

Auto-Position

Drraw Wire Frame

Diraw Thick Streamine

With either method, HYSYS prompts you to confirm deleting the
object. If you select multiple objects to delete, HYSYS will ask for
confirmation before deleting each object.

3.4 Connecting Streams

and Operations

You can connect an operation to an existing stream or have a new
stream created to connect two operations. New streams can be created
by dragging from an existing operation connection nozzle in Attach
mode.

These small boxes —— »
are connection
areas.

—_—

E-101

When the PFD is in Attach mode, connection nozzles will automatically
light up for each icon as the mouse pointer passes over the icon. A red
box indicates an Energy Stream connection, a blue box indicates a
Material Stream connection, and a green box indicates a Logical
connection. An exception to this is the BALANCE block which can
accept both Material and Energy Streams. All connections for the
BALANCE are shown in green.
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Hold down the CTRL key to
temporarily toggle to Attach
Mode. Make the connections
and release the CTRL key.

—

Stream Connection Tool

See Section 1.3.4 - Installing
Streams for a description of
how to provide the necessary
information to define the
stream conditions and
compositions.

i

Move / Attach Button

See Section 3.10.4 - Rerouting
for information on manually
changing the route of a
stream.

In addition to the coloured squares which indicate the different
connection types, a fly-by description appears when the mouse pointer
is placed over a connection point.

3.4.1 Creating a New Stream from
an Operation

In order to use the PFD to create a stream, the Attach button in the
upper left corner of the PFD must be pressed.

The procedure for creating a new stream is as follows:

1. Place the cursor over the desired operation connection point, or
nozzle. When the cursor is in the correct location, the perimeter of
a white square will appear at the tip of the mouse pointer.

2. Hold down the primary mouse button, and begin dragging the
stream to an empty space in the PFD. First a full black square
appears at the end of the mouse pointer. Keep dragging the stream
until the Stream Connection Tool (as shown to the left) appears at
the end of the stream. If you release the mouse button while the
full black square is shown, the stream will not be attached.

3. Release the mouse button. HYSYS will place a stream icon here and
name it using the next stream name as defined under the current
Preferences.

3.4.2 Connecting Operations to
Existing Streams

You can either connect a stream to an operation, or an operation to a
stream. The procedure for both is identical. Once again, to perform any
of these operations, you must press the Move/Attach button to switch
into Attach mode.

To connect an operation to an existing stream, place the pointer over
the desired nozzle, hold down the primary mouse button and begin
dragging to the desired stream. As you move the mouse, HYSYS draws a
line indicating the creation of a stream. This line tracks the mouse
directly. You cannot prescribe a path for the stream to follow as you
perform the connection.

Note that both Streams and Operations have Inlet and Outlet
nozzles. The connection points that light up depend on the
origin of the connection, i.e., when connecting from a Stream
Outlet, only Inlet nozzles to operations will light up.

3-11
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Connecting Streams and

=

Stream Connection Tool

As you approach the stream, the available connection will light up.
When you are within the defined connection region for a nozzle (larger
than the region used when HYSYS indicates available connection
points), the cursor will change to the Stream Connection Tool. To
complete the connection, approach the appropriate nozzle and release
the mouse button when a full white square appears at the tip of the
mouse pointer.

3.4.3 Connecting Two Operations

Connecting two operations directly will automatically create a new
stream (using the next available name as defined in the Session
Preferences). The procedure is as follows:

Press the Move/Attach button or hold down the CTRL key.

2. Select the nozzle of the operation from which the stream will be
connected (in the case of Figure 3.7 the Valve, VLV-100).

3. While holding down the primary mouse button, drag the new
stream toward the operation to which it will be connected, the
separator V-100 in Figure 3.7. HYSYS indicates the available
connection points. In this case, because the stream is being taken
from the outlet of the Valve, the only connection point indicated is
the inlet area of the Separator.

4.  When you reach the connection region, the mouse pointer
changes to a solid white square. Release the mouse button at this
time to complete the connection and create a new stream.

1 2
V-100

-1

VLV-100

Valve outlet nozzle where The long connection
stream connects. indicates that more than one
feed can be attached.

3

V-100

>4

VLV-100
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3.4.4 Connecting Logical Operations

Logical Operations can be connected to Operations or Streams in the
same way as explained previously. The only difference is that once the
connection is made, a dialog box appears. A variable, specific to the
object to which the logical is connected, is chosen. This view is different
depending on the type of logical operation and whether the connection
has been made to a stream or operation. Consider the situation where a
connection from an ADJUST operation to a Stream is made; the stream
is the Adjusted Variable Object. Figure 3.8 shows you the HYSYS
prompt you use to enter the Variable for the Adjusted Object.

* Select Adjusted Vanable For ADJ-1 x|
Flowshest Object Wariable Warable Specifics
Atmos Tower [COL1] | AGOSteam -

BattornSteam Obigct Fie
CondDuby Lo
B[UdEIDUl}' " Steams
izsel
DieselStean ® Uafls
eie " Logicals
Kerosene i Utilities
Haphtha " Custam
OffGas
PreFlashlig Cugtom |
FreFlashlap
Preheat Crude Disconnect |
FResidue LI —

Cancel

Yariable Description

3.4.5 Working with the Column PFD

When you are inside the Column Sub-Flowsheet, you can connect Feed
and Draw streams to the Column Tray Section in the PFD. The Column
PFD shows all column stages. Connections can be made to each stage.
The procedure for connecting Streams to the Column is the same as
that for Connecting Streams to Operations.

3.5 Disconnecting Streams
and Operations

Sometimes it is necessary to break connections between streams and
operations. There are several ways to accomplish this task from the
PFD, without having to enter the operation’s property view.

3-13
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Disconnecting Streams and

The Swap Attachments
option will appear in the
object inspection menu only
when more than one stream is
attached to a certain location
(i.e. 2 feed streams).

i

Break Connection Button

Remember that breaking the
connection does not delete the
stream, but only its
connection to the operation.
You can either break an inlet
or an outlet stream
connection, depending on
which side of the stream icon
you select.

Using Object Inspection

You can Object Inspect a connection line to break the connection:

1. Move the pointer to the stream where you want to break the
connection.

2. When the pointer is on the stream away from the arrow icon, it will
change into the Move Segment cursor (for a horizontal line
segment, the cursor is a vertical line with arrowheads at each end,
as in Figure 3.9).

Stream 1

3. Press the secondary mouse button. From the menu that appears,
choose Break Connection. Depending on the selected stream, the
object inspection menu may not have all of the options as shown
in Figure 3.10.

Wiew Properties. ..
Print D atazhest. ..

Break Connection
Straighten Stream Line
Manual Route

Use of the Break Connection Option

The Break Connection option allows you to break an existing stream
connection and can be accessed either by selecting the Break
Connection button or selecting the PFD Menu Bar Option.

The Break Connection option (button or menu item) is available only
when the PFD is open. You can only break one connection at a time. If
you want to break a second connection, you will need to select the
Break Connection option again.

Break Connection Procedure

Once the Break Connection option has been selected, the following
procedure must be followed:

1. Select the Break Connection option (via button bar or drop down
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Deleting an object is a global
function, so if an object is
deleted from a PFD, it
disappears not only from all
PFDs but from the simulation
case.

menu), then move the cursor to the stream where you want to
break the connection.

2. When the cursor is on the appropriate spot, it will change from an
X to a check mark.

3.  When the check mark appears, press the primary mouse button.

3.6 The Custom PFD
Notebook

Similar to the design of the Workbook, the PFD can be customized into
a Notebook through the addition of new PFD tabs. The availability of
multiple tabs in a PFD format provides greater flexibility for the user.
For very large and complex process flow diagrams, one PFD can be
used as the main tab that shows the whole process, while subsequent
tabs show specific areas of interest. Another ideal circumstance for the
PFD Notebook occurs when you want each PFD to have a distinct
colour scheme for an identical objects setup.

Each PFD is an independent element on which objects can be
moved or hidden without changing the appearance of the other
tabs. However, when multiple PFDs exist, an object added to
one PFD is shown on all PFDs.

3.6.1 Installing a New PFD
To add a new PFD to the Notebook:

1. Select PFD from the Menu Bar.
2. From the drop down menu, choose Add a PFD.

Figure 3.11

EFD

Select Objects..
Show Hidden Objects. ..

Ereak a Connection
Swap Connections

Auto Position Al
Auta Postion Selected

Select Mode...
Dirag Zoom

Add aFFD
Delete thiz PFD
Rename thiz FFD
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The Custom PFD Notebook

There is no way to recover a
deleted PFD.

The delete option is not
available if there is only one
PFD in the notebook.

3. The Add a PFD dialog box will appear, in which the option to clone
an existing PFD is presented. Cloning a PFD produces an exact
duplicate of the chosen PFD. To clone a PFD, activate the Clone
from Existing PFD check box. You can change the name of the PFD
in the New PFD Name cell. Press OK.

Figure 3.12

A Add a PFD x|

Mew PFD Name:
[FD2

[¥ Clone from Esisting PFD Lancel |

FFD ta Clone:
PFD 1

4. Anew tab appears with the specified name and the new PFD
becomes the active view.

3.6.2 Deleting a PFD

Unlike the deletion of a single object, deleting a PFD will remove it from
the notebook, but will not remove the associated objects from the
simulation case. The procedure for deleting a PFD is as follows:

1. Make the PFD active by selecting its page tab.
2. In the Menu Bar, choose PFD.
3. Select Delete this PFD.

3.6.3 Renaming a PFD

If the name of the PFD was not changed when it was added, or if the
name of the original PFD is not suitable, it can be easily modified.

1. Select the tab of the PFD you want to rename.

2. Inthe Menu Bar, choose PFD to access the drop down menu.
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3. Select Rename this PFD to make the PFD Name dialog box appear.

A PFD Name x|
Current PFD Mame:
PFD 2|

4. Modify the PFD name in the Current PFD Name input cell and
press the Close button.

5. The new name appears on the tab.

3.7 Cut/Paste Functions

Mode 3
Select Objects...

Reveal Hidden Objects..
Chaoose Label Yariable

Cut/Paste Objects P Move To Owner Flowshest
) Combine Inta Sub-flowshest
Insert Obiject... )
Import Dbjects...

Copy Pane ToClipboard  »  Export Objects
. C[CloneSelected Dbjects

Er!nt A LCopy Selected Objects Chrl+C
WL Paste Objects Clrl+

Frint ta D%F File ... Cut Selected Objects Cirl+s

Setup DxF File ...

Add workbaok T able

The Cut/Paste Objects sub-menu available in the PFD object
inspection menu provides several options for adding, removing or
recombining flowsheet objects.

3.7.1 Creating Sub-Flowsheets

The Combine Into Sub-flowsheet command allows you to select any
number of PFD objects already installed in your simulation case in the
main flowsheet and create a sub-flowsheet containing those objects.
This feature is especially useful if you wish to organize complicated
flowsheets. For instance, you may wish to divide your flowsheet into
different sections in order to aid reading for clearer understanding the
case. To create a sub-flowsheet in this manner:
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Cut/Paste Functions

1. Select the PFD objects that are to be part of the new sub-flowsheet.
This may include unit operations, streams and logical operators.

Object inspect an open area of the PFD.

From the Cut/Paste Objects sub-menu, select Combine Into Sub-
flowsheet.

HYSYS will create a new sub-flowsheet within your case.

Moving Sub-Flowsheet Objects Back to
Parent Flowsheet

If you want to move the contents back to the owner flowsheet, object
inspect the sub-flowsheet icon and select Move Contents to Owner
Flowsheet.

Note that even though the contents of the sub-flowsheet have
been moved to the owner flowsheet, the sub-flowsheet still
exists. You may wish to delete this empty flowsheet from your
case. If you decided to “re-collapse” the sub-flowsheet objects,
HYSYS will create a new sub-flowsheet.

3.7.2 Importing/Exporting Objects

You can export flowsheet objects from one and import to another using
the Import Objects and Export Objects commands on the PFD object
inspection menu. Exported object files have the extension .hfl.

Exporting Objects

Select the PFD objects you wish to export and then select the Export
Objects command. HYSYS will ask you to provide a name and
destination for the information.

When you export objects from a flowsheet, the objects, connections
and geometric data is exported. None of the basis or flow information
(components, flowrates, etc.) is included.

Importing Objects

Templates can be imported into a flowsheet by using the Import
Objects command on the PFD object inspection menu. All basis
information already supplied to the flowsheet will automatically be
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Hot Keys:

Cut - CTRLX
Copy - CTRL C
Paste - CIRLV

Ifyou are in Move or Size
mode, a box will appear
around the operation when
you select it.

The v or E key on the keyboard
can be used to open a selected
object’s property view.

applied to the imported objects. None of the basis information from
the case from which the objects were exported has been saved in the
template file.

3.7.3 Cloning Objects

Clone flowsheet objects on your PFD using the Clone Selected Objects
from the Copy/Paste Objects sub-menu. Cloned objects occurs within a
single flowsheet. All object information will be automatically cloned
into a new set of objects, the only change will be to the object name.

3.7.4 Cut/Copy/Paste

The Cut, Copy and Paste commands in the Cut/Paste Objects sub-
menu have the typical functionality associated with these commands.
Select objects in one flowsheet and paste the cut or copied objects to
sub-flowsheets within the same case. It is important to note that if the
destination sub-flowsheet was created using a different fluid package,
some of the copied information may not be transferrable and thus
omitted.

3.8 Flowsheet Analysis
Using the PFD

Once you have installed your streams and operations in the PFD, you
will need to supply specifications. Specifications are generally input
through the Workbook or an object’s property view. Property views can
be accessed through the PFD allowing you to keep the PFD open while
supplying the necessary object information. In addition, Tables
containing specified variables for streams and operations can also be
installed on the PFD.

Accessing Stream and Operation Property
Views

You can open property views directly from the PFD by double clicking
on the icon of the desired item.

You can also use Object Inspection to access a property view. Click on

an icon with the secondary mouse button. From the Object Inspection
menu, select the View Properties option and HYSYS displays the
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Flowsheet Analysis Using the PFD

Refer to Section 5.4 - Object
Status Window/Trace
Window for details
concerning the Trace Window.

Property View for the stream or operation. The object inspection menu
for a unit operation is shown in Figure 3.15.

Figure 3.15

iew Properties
Frint Datazhest. ..

Cut/Paste Objects 3

Hide
Delete

Show T able
Farmat Label 3
Move/Size Label

Transform 3
Change |con...

Auito-Pogition

Draw Wire Frame

To access the property view for a stream, you do not need to find its
icon. You can double click or object inspect any portion of the line
which represents the stream. By object inspecting a line segment, you
will access a menu from which you can select View Properties.

“iew Properties. ..
Frint D atazhest. ..

Break Connection
Straighten Stream Line
M anual Route

Using the Object Status Window is an equally effective method for
opening property views. By moving the mouse pointer to the extra thick
border (directly above the Status Bar) at the bottom of the DeskTop, the
cursor will change to a vertical line with two arrowheads. Click the
primary mouse button and drag the cursor upward to expose the
Object Status and Trace Windows. The left pane is the Object Status
Window and contains object status messages for the various streams
and operations. By double clicking on a message, the property view for
the associated object will appear.

Note that the Object Status Window option will not be available
once the case has solved. At this point, all object status
messages are OK and are no longer displayed in the Window.
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Fly-by Information Boxes

Information related to an object can be displayed by simply placing the
mouse pointer over its associated icon. HYSYS automatically shows a
small box listing the object name and the current values of key
variables. This is shown in Figure 3.17, displaying the fly-by description
of a cooler.

Figure 3.17

o] i
COOLER|[2.53%e+06 Btulhr
aQ

3.8.1 Stream Label Options

By default, each stream on the PFD has a label that displays its name.
You can change all stream name labels so that the current value of a key
variable is shown in place of each stream name.

Common Variable Choices

There are a few hot key combinations that allow you to toggle between
stream name labels and some of the more common stream variables:

Hot Key Combination ‘ Function

SHIFT T Displays stream temperatures
SHIFT P Displays stream pressures
SHIFT F Displays stream molar flowrates
SHIFT N Displays stream names
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Other Variables

You can also replace the stream name labels with other variable values.
HYSYS provides an extensive list of possible choices. As an example, a
procedure for changing the stream name label to the stream Std Gas
Flow value is be outlined:

1. Object Inspect an open area of the PFD.

2. From the object inspection menu, select Choose Label Variable.

Figure 3.18

Mode 3
Select Objects..

Reveal Hidden Objects...
Choose Label Yariable

Cut/Paste Objects 3
Inzert Object.
LCopy Pane To Cliphoard  »

Print PFD
Fiint Setup...

Print to Di<F File ...
Setup DF File

Add Workbaook T able

3. The Select Variable for PFD Labels dialog will appear.

zSelecl Variable for PFD Labels x|

PFD Object Label
& {Object Mamess  {~ Yariable Values

Curient % ariable: ITamperature
£~ Hide Urits
& Show Units Change Yariable

4. Press the Change Variable button.



5. From the Choose Label Variable dialog, select Std Gas Flow in the
Variable group.

Figure 3.20

* Choose Label Yariable x|

Warizble Wariable Specifics

Dynamic P/F Specs
Wapour Fraction

Temperature
Prassure

Malar Flow

Mazs Flow

Liquid “olume Flaw
Heat Flow

Power

Comp Mole Frac
Comp Maszs Frac
Comp Yalume Frac Cancel
Comp Malar Flow —
Comp Mass Flow :

Comp Yolume Flow LI i

Description ]T EMmperature

6. To modify the name of the variable, make changes in the
Description input cell.

Press OK.

You will now be returned to the Select Variable for PFD Labels
dialog. Notice that the description provided on the previous dialog
appears in the Current Variable cell.

9. Ifyouwould like to show the molar density of each stream without
units, select the Hide Units radio button.

10. Ifyou wish, you can return the stream names to the PFD by
selecting the Object Names radio button.

11. Press the Close button.

3.8.2 Accessing Column or Sub-
Flowsheet PFDs

Object Inspecting a Column (or Sub-Flowsheet template) in the Main
PFD provides a menu similar to the one for streams and operations
with the addition of two options: Open PFD and Show sub-FlowSheet
Objects.
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A reasonable arrangement of
icons on the PFD should be
preserved using the Show sub-
FlowSheets option, however,
for complex sub-flowsheets
the icon layout may become
crowded and may need to be
re-arranged manually.

Appearance of sub-flowsheet stream
tip within Main flowsheet PFD.

——m—p—————————f
1a
@TPLI 1a

Figure 3.21

Wiew Properties...
Print D atazhest...

Cut/FPaste Objects 3

Hide
Delete

Shaw Table
Format Label 3
Move/Size Label

Select For Economix
Remove Selection For Economix

Transform 3
Change |can..

Auto-Posiion

Draw Wire Frame

Open PFD
Shaow sub-FlawSheet Objects

The Show sub-FlowSheet Objects command displays all sub-flowsheet
objects (streams, unit operations, tables, text etc.) onto the Main
Flowsheet PFD. In this way, all sub-flowsheet streams and operations
can now be viewed and accessed from the main PFD without entering
the sub-flowsheet environment.

To hide sub-flowsheet objects displayed in the main PFD, object
inspect the tip of any sub-flowsheet stream connected to the main
flowsheet. The tip of the stream will have a small square visible. Upon
object inspection, the Hide sub-FlowSheet Objects option will appear
which, once selected will hide all associated sub-flowsheet objects.

Column Sub-Flowsheet

In HYSYS, the external view of the Column resides in the Main PFD.
Only the external streams of the Column appear, i.e. Inlet, Outlet and
Energy streams. However, the Column possesses its own unique PFD,
which displays the complete representation of the column Flowsheet
internal view (including reboilers and condensers).

For the case of a Column, the Open PFD command opens the PFD,
showing complete column information. The Column PFD displays the
Columns internal streams, such as Boilup and Reflux. Also, in the
Column PFD, the Column is shown with the appropriate number of
stages.
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When the column PFD is accessed from the Main
Environment, you will not be able to modify internal sub-
flowsheet connections. You must enter the Column Sub-
Flowsheet environment to perform such tasks as adding or
deleting objects and breaking stream connections.

3.8.3 Opening Controller Face Plates

Like streams, operations, and columns, you can also object inspect
controllers. The options available are the same as those associated with
the other operations, with the addition of one, Face Plate. Selecting this
option will open the face plate of the object inspected controller.

Figure 3.22

Yiew Properties...
Print Datashest...
Hide

Delete

Shaow T able

Format Label 3
Move/Size Label
Tiansform 3
Change |con...

Auto-Position

Face Plate...
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3.8.4 PFD Tables

Workbook Table

You can display any full Workbook tab as a table on the PFD, with the
exception of the default Unit Ops tab. All information displayed on the
Workbook tab will be shown in the table and will be automatically
updated when changes occur in the Flowsheet.

Figure 3.23

ode 3
Select Objects

Fewveal Hidden Objects...
Choose Label Yariable

Cut/Paste Dbjects 3
Ingert Object...
Lopy Pane Ta Clipboard  #

FPrint PFD
Frint Setup...

Print to Di<F File ...
Setup DXF File ...

Add Workbook T able

Place a Workbook table on the PFD by object inspecting any open area
of the PFD and selecting Add Workbook Table. The Select Workbook
Page dialog will appear from which you can highlight any of the
existing Workbook tabs and press Select.

Once the Workbook table is placed on the PFD, you can click and drag it
to a new location.

When you object inspect a Workbook table, the menu shows the
following options:

Menu Item Description

Hide Hides the Workbook table.
Change Font Allows you to change the font for the text in the table

Opens the colour palette, so you can change the

Change Colour colour of the table text, and the table outline

Object Variable Table

You can install a Table for any object appearing in the PFD by object
inspecting the stream or operation and selecting Show Table from the
Object Inspection menu.
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Figure 3.24

Wiew Properties. ..
Print D atazhest. ..

Cut/Paste Objects 3

Hide
Delete

Shaw T able
Farmat Label 3
Move/Size Label

Transfom 3
Change |can...

Lwito-Pogition

Draw Wiire Frame

Open PFD
Shaow sub-FlawSheet Objects

Each Object Type has a default variable list associated with it. The Table
shown here is for the operation Flash Tk. You can modify the list of
displayed variables, as well as the table appearance.

Figure 3.25

Flash Tk
Separator Type Separator
Vessel Temperature 1347 |F
Vfessel Pressure 90.00 | psia
Liguid Molar Flow 4295, | Ibmole/hr
Duty 0.0000 | Btu/hr

When you object inspect a Table, the menu shows the following
options:

Wiew Properties...
Hide T able
Change Font...
Change Colour...

Table Menu Item ‘ Description

Accesses the various properties available for the
View Properties tables. Refer to the Table Properties section for a
detailed explanation.

Temporarily hides the table on the PFD. When the
Hide Table table is revealed, it will be shown as it was before it
was hidden.
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You can also bring up the PFD
table dialog by double clicking
on the table.

Ifyou are having trouble
selecting a table, make sure
that you are not in Attach
mode.

Table Menu Item ‘ Description

Change Font Allows you to change the font for the text in the table.

Change Colour

Opens the colour palette, so you can change the
colour of the Table text, and the Table outline.

Table Properties

A default variable set is provided for each stream and operation type. To
modify this list, object inspect the Table and select the View Properties

option.

Figure 3.27

Removes the selected Adds a new variable to
variable from the Table. the Table.
A PFD Table: Case (Main) %]
ISeparalUr Type I LI
|

Diescription

Separator Type

Walue Add Yariable |
Separator |

“essel Temperature

Wessel Pressune

2220 YRemave var |
635, kPa

Liquid Malar Flaw

Doty

Sigmen | u |
0.0000 kJ/h Use Set...

Sort |

Foimat... |

¥ Shaow Hame
¥ Show Labels
¥ Show Border

¥ Shaow Units

T

These Table display |
options are controlled via

check boxes.

The buttons located within the dialog box can be used to modify the
variable set for the table. Descriptions of the function and use of the

buttons follow:



Button ‘ Button Usage ‘ Views / Remarks
This button allows you to add a variable to the list
of variables appearing in the Table. The % Select Table Entry For Main x|
procedure is as follows: Yariable Wariable Specifics
1. Select the Add Variable button to open the Select \EaD?LAVTIU?F Flow <] Eli]trzogen LI
H i 1L olar Flow
Table Entry for Main view. Liquid bass Flow J Hos el
2. From the Variable column, highlight the variable you AN AT i lieie [ Ceed ]
. ity Ethane
wish to add to the Table. Liquid Mele Fraction Propane
Add Variable 3. If you choose a variable such as Liquid Mole Egﬂ:ﬂ EZ:EZEE E;a L]B;&f::e
Fraction, the available components appear in the Total Moles iPentane
Variable Specifics column. Select a variable s lstatrss el
e .. N N Liquid “olume 5P n-Hexane
specification, in this case H20. Liquid Yolume Holdup Hept
4. You can change the variable description in the S
Description box at the bottom. Liauid Flow SP =l
5. Press the OK button to return to the PFD Table Description: | Liauid Mole Fraction (H20)
dialog. Note that the Add Variable option allows you
to add only one variable at a time to the Table.
This button lets you remove variables from the HYSYS does not ask for confirmation before
Remove Var table. Select the variable(s) to remove from the deleting variables from the table.
Description column, and press the Remove Var
button.
HYSYS typically provides default variable sets,
accessed via the Use Set button. The list of = Use Set x|
variable Sets differs, depending on the object Stream Sels
type (stream, unit operation, column, controller). g‘?jaea oG ale
Use Set To change to a default variable set, select one Soal Dynamic State
i Big Dynamic State
fr'om the list and press OK. The sets shown to the i
side apply to a Material Stream Table. p— |
This button allows you to reorganize variables in
the table. Select the item(s) you wish to move 1 Move Entries x|
from the Move Varlab_le col_umn. In the Before Move Varable Before
column, selec_t the variable in front of which you S T Senede T T |
want the previously selected item(s) to move. Vessel Temperature | —
Sort . Yeszel Pressure 3
Press the Move button. Movement of single as Liquid Molar Flaw | Liquid Molar Flaw
well as groups of variables is allowed. To group oy oy
consecutive variables, hold down the SHIFT key
while making selections. For non-consecutive Dieee |
variables, hold down the CTRL key.
With this button you are able to change the
numeric format of a table value. Before pressing A Real Format Editor x|
the Format button, select the variables you want | | T |
to change on the Properties table. In the Real
Format Editor, in the Format Specification Fomat Speciication
group box you can choose from the radio buttons " Exponential
Format ' Fixed Decimal Point [ — |

available: Exponential, Fixed Decimal Point or
Significant Figures. Below the radio buttons you
should further specify your selection. Press OK to
change the table value.

i Significant Figures

‘Whale Digits: ID
Decimal Digits: ID

I Display sign if zero

Use Default |
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PFD Colour Schemes

2|

Colour Scheme Button

Each PFD can have its own
distinct Colour Scheme.

PFD default colours can be
changed on the Colours page
of the Session Preferences view.
Refer to Section 7.7.5 -
Preferences.

Simultaneously change the
colour of multiple wire frames
by selecting all of the desired
icons.

Column Tables

Column tables can be added in the Main PFD and in the Column PFD.
The tables that can be added are different in each environment. For
instance, in the Main PFD the Column Table consists of variables
relating to the Column Tray Section.

Inside the Column PFD you can add Tables for the Condenser, Tray
Section, and Reboiler. Each of these can contain variables specific to
that unit operation.

3.9 PFD Colour Schemes

By simply viewing the colour schemes on the PFD, you can retrieve
specific information about your case. The type of information that is
available depends on the selected colour scheme. For example, in
Default mode, a unit operation may be red, which indicates a serious
status message associated with the object. The colour red may indicate
that the object requires the attachment of a material or energy stream.
The benefit of the colour scheme in the PFD is greatly enhanced if the
object status window is also open. The object colour combined with the
information provided in the object status window can prove very
helpful.

There are three colour scheme options:

Scheme Description

This colour scheme changes the colour of unit operations
and streams to reflect the status of the object. When
building a flowsheet from the PFD, use of this colour
scheme is advantageous. Unit Ops are red if there is a
Default Colour serious message in the status window, outlined in yellow
Scheme if a warning message exists and completely grey if the
object has successfully solved. A Stream icon changes
colour once its status message shows OK. The default
colours are light blue for unsolved and dark blue for OK,
but can be changed in the Session Preferences.

Streams and unit operation icons are shown as wire
frames. You may change the colour of the wire frame.
Object inspect an object choosing Change Colour from
HYSIM Colour the menu. The colour palette appears and a new colour
Scheme can then be selected. Choose an existing colour or press
the Define Custom Colours button to customize a
colour. Once a colour has been chosen, press the OK
button. The new colour for the wire frame will then appear.
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Colour Scheme Button

PFD
Scheme Description

Query Colour
Scheme

The value of a specified variable can be monitored for all
material streams. You can choose five colours and an
associated variable range for each, as shown to the side,
for stream pressure. For the example given in Figure
3.28, the top colour (Colour 1) will appear for material
streams that have a temperature greater or equal to
300C. Colour 2 represents streams ranging from 200 to
300C. Colours 3 and 4 are explained similarly. The last
colour (Colour 5) is shown for streams that have
temperatures below 0.000C. Refer to the following
sections for information on working with query colour
schemes.
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Figure 3.28
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3.9.1 Selecting/Changing a Colour
Scheme

The Default Colour Scheme is active when the PFD is first accessed.
There are two ways of switching to another scheme:

* Click on the Colour Scheme button in the button bar. This

produces the PFD Colour Schemes dialog box (Figure 3.29).
Open the Current Scheme drop down list and select a colour

scheme. Press the Close button.

Figure 3.29

ZPFD Colour Schemes x|

Current Scheme Add a Scheme |

| Temperature

-

Delete this Scheme
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The Temperature colour
scheme, which is shown in the
Colour Scheme drop down list
when the PFD is accessed, is a
Query scheme.

Refer to Section 5.2.2 -
Variable Navigator for more
details.

For details on available colour
scheme changes, refer to the
section Editing a Query
Colour Scheme.
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» Use the mouse or the TAB key to open the colour scheme drop
down menu, located to the far right of the button bar. Select a
colour scheme from the list.

When the simulation case is saved, the active colour scheme for each
PFD is also stored. Note that the Delete this Scheme and Edit this
Scheme buttons appear for Query Colour Schemes only.

3.9.2 Adding a Query Colour Scheme

To add a colour scheme that will track a key material stream variable
throughout the PFD, follow this procedure:

1. Click on the Colour Scheme button in the button bar.

2. Press the Add a Scheme button in the PFD Colour Schemes dialog
box. The Variable Navigator appears.

3. Choose a material stream variable from the Variable group box and
if appropriate, select the variable specifics (i.e. for the selection of
Comp Mole Frac, a component must be chosen from the Variable
Specifics group box).

4. Press the OKbutton. The Edit PFD Colour Scheme dialog box
appears.

5. Input four values in the variable range boxes.

Figure 3.30

Variable Range Boxes.

7 Edit PFD Colour Scheme x|
| | |

Scheme Name

- IF‘ressule
1000 kPa

Yariable
IEDD.D kPa
IPressule
|2DD.D kPa
Select Yariable |
|1 000 kPa

A

Colours that represent the
Variable Ranges.

6. Double click on a colour to access the colour palette, from which
you may select a different colour for a variable range. Changes can
also be made to the name of the Scheme Name and to the Variable.
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Make sure you select the right
scheme when deleting as there
is no confirmation required
for this procedure.

Edit and Delete buttons
appear only when a Query
Colour Scheme is selected.

7. Select the Close button. This returns you to the PFD Colour
Schemes dialog box.

8. Press the Close button.

Deleting a Query Colour Scheme
To delete aquery colour scheme:

1. Click on the Colour Scheme button in the button bar.

2. Select a colour scheme from the Current Scheme drop down list in
the PFD Colour Schemes dialog box.

3. Press the Delete this Scheme button.

Editing a Query Colour Scheme

Proceed as follows to edit a query colour scheme:

Click on the Colour Scheme button in the button bar.

2. Select a colour scheme from the Current Scheme drop down list in
the PFD Colour Schemes dialog box.

Press the Edit this Scheme button.

On the Edit PFD Colour Schemes dialog box which appears, you
can edit the following:

Variable ‘ Description

Use the hot key combination ALT N or the mouse to
select the Scheme Name input box and enter a new
name. Note that the Scheme Name will become the
Query Variable name if the Variable is changed.

Press the Select Variable button to access the
Select Query Variable dialog box. Choose a
material stream variable from the Variable group
Query Variable box and if appropriate, select the variable specifics
(i.e. for the selection of Comp Mole Frac, a
component must be chosen from the Variable
Specifics group box).

Scheme Name

Move the cursor to one of the input boxes and input
a new value. The input values will represent the
limits for the five variable ranges. The TAB key can
be used to move from the top cell to the bottom cell,
while the SHIFT TAB is used to move in the opposite
direction.

Variable Ranges
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Only one colour can be
changed at a time.

A Show/Hide option also exists
for displaying sub-flowsheet
objects on the Main flowsheet
PFD. For further details, see
Section 3.8.2 - Accessing
Column or Sub-Flowsheet
PFEDs.

When an object has been
selected, its icon is surrounded
by a white border and the
label background is
highlighted.

Press and hold SHIFT to blink
the bounding rectangles of
items selected in the PFD

To select a label, Object Inspect
the label or the object to which
it is attached, and choose
Move/Size Label.
Alternatively, select the object
and press the L key.

Variable

Description

Double click on the colour you want to change. The
colour palette will appear from which a new colour
can be selected. Choose an existing colour or press
the Define Custom Colours button to customize a
colour. Once a colour has been chosen, press the
OK button and the new colour will appear in the Edit
PFD Colour Scheme dialog box.

Colours for Variable
Ranges

5. Once all changes have been made to the query colour scheme,
press the Close button.

6. Press the Close button on the PFD Colour Schemes dialog.

3.10 Manipulating the PFD

There are a number of features built into the PFD interface that allow its
appearance to be modified. The manipulations apply to all objects that
can be installed in the PFD: Streams, Unit Operations, Logical
Operations, Labels, and Text Annotations. In addition to the selection
of alternate icons for the operations, you can manipulate the routing of
streams, swap nozzle connections for two streams attached to the same
operation, move and size icons, add text, transform the orientation of
objects, and change text fonts and colours.

You can modify the appearance of the PFD using a number of different
tools: the Menu Bar, Mouse, Keyboard, Object Inspection Menu, and
PFD Inspection Menu. Each tool can be used in some manner to alter
the appearance of the PFD. For whichever route you use, manipulation
of the PFD works through the selection of items.

3.10.1 Selecting PFD Objects

Before you can manipulate the PFD, you must know how to select PFD
objects, (streams, operations, and text annotations). HYSYS allows
selection of single objects as well as multiple objects, but in order to
select an object, you must not be in Attach mode.

Single Object Selection

» Position the mouse pointer on top of the object. Click once with
the primary mouse button. The selected object appears with a
white rectangular box around its Icon.

* You can also use the keyboard: s to cycle through all items in
the PFD, SHIFT s to cycle backwards through all items.
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Use the Filter for a more
specific list in the Objects to
Select.

Multiple Object Selection

There are three methods available to selecting multiple objects.

Mouse Drag Option:

1. Ifthe objects are all contained within the same area, the quickest
and easiest way is to drag a box around the group. Press the
primary mouse button (outside the group), and drag the mouse so
that a box appears.

2. Continue dragging until this box contains all the objects you want
selected.

3. When you release the mouse button, each object will have its own
outline surrounding it, indicating it has been selected.

Menu Bar Option:

1. Choose the Select Objects option, either in the Menu Bar under
PFED, or from the PFD Inspection menu. This produces the Select
Obijects dialog.

2. From the Objects to Select group, select all of the desired objects.

Figure 3.31
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3. When selecting multiple objects from the Objects to Select group,
use the SHIFT key or click and drag with the mouse, provided the
selections are consecutive. You can highlight non-consecutive
selections with the CTRL key and the primary mouse button.

4. Press the OKbutton when you have made all your selections. When

you close this view and return to the PFD, all of the objects you
selected will be surrounded by a flashing white box.
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Objects can be moved in either
Size or Move mode.

The internal Auto Snap
feature may prevent an icon
from being moved with the
keyboard arrow keys. See the
Section - Aligning Icons for
more.
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Keyboard/Mouse Option

1. Position the mouse pointer (in the PFD) on the first object you
want to select.

Press the primary mouse button to select this object.

To select a second object, hold down the SHIFT key, and click on the
second object with the primary mouse button. Two objects are
now selected (indicated by a white outline around each).

4. Continue depressing the SHIFT key until you have selected all the
desired objects.

Deselecting Items

Any of the following methods can be used to deselect an object:

» Click on an empty spot in the PFD with the primary mouse
button.

* Press the D key to deselect all the selected items.

» To unselect only one item, press the sHIFT key and click on the
object with the primary mouse button.

Moving Objects
Y ou can move objects individually, or as a group.

1. Select the item or items you want to move.

2. Position the mouse pointer over one of the selected items. Press
and hold the primary mouse button.

3. Drag the mouse to the new position on the PFD and release the
mouse button. All selected items will move.

You can also use the keyboard to move an item within the PFD. Select
the item(s) you wish to move. Use the arrow keys to move up, down,
right, or left. The item moves a space at a time. To move an item in
larger increments, hold the SHIFT key down while pressing the arrow
keys.

Auto Positioning

Use this function to automatically reposition streams and unit
operations. You select the object(s) for HYSYS to reposition. An internal
algorithm determines the current location of objects on the PFD. This
information is then used to set the most appropriate location for the
selected item(s).

Auto-positioning will function differently depending on the object
selected. For unit operations, HYSYS determines a new location for the
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object and places it in that position. Manually moving streams attached
to the unit operation after the auto-positioning has no effect on the
position of the unit operation icon.

When a stream is auto-positioned, it becomes a floating icon until it is
manually moved. This means that the stream is initially positioned by
HYSYS after the Auto-Positioning function is accessed. If a unit
operation icon is attached to the stream is then moved, the stream will
be automatically repositioned, floating with the unit operation icon. As
soon as you manually move a selected stream, the auto positioning
function becomes inactive. Any subsequent movement of an operation
to which this stream is attached will not affect the position of the
stream. You will need to use the Auto Positioning function again to have
the stream move with the operation.

You can access Auto-Positioning in the following ways:

Method Description

Under PFD, select either Auto Position All or Auto

Menu Bar Position Selected

Choose Auto Position from the Menu; only selected

Object Inspection items are repositioned

Aligning Icons

This function can be used to horizontally or vertically align any
combination of streams and objects on the PFD. Each object has a
predetermined point through which it will be aligned.

To align icons, follow this procedure:

1. Select the objects that you want to align. At least two objects must
be selected.

2. Object inspect the icon that is to be the anchoring point (all other
selected objects will be aligned with this icon).

3. Choose the Align Selected Icons option from the object inspection
menu.

Auto Snap Align

The Auto Snap feature on the PFD will automatically align objects if
they are moved within an internally set tolerance. This feature helps
eliminate the irregular line segments which might occur for streams.
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[l

Size Mode Button

The Auto Snap feature is always active and cannot be toggled on and
off. This may pose a problem if you want to move an icon via the
keyboard arrow keys. If HYSYS detects that the object is within the set
tolerance, the object will initially move in the direction of the arrow key,
but will snap back to its original position. To overcome this detail, use
the SHIFT key with the keyboard arrow key.

Sizing Objects

Unit Operations and streams installed on a PFD are a standard size.
Sometimes the need arises to change the size of these objects, in which
case you must be in Size Mode. The easiest way to do this is to press the
Size Mode button in the upper left hand corner of the PFD.

You can also enter Size Mode from the PFD option in the Menu Bar.
From this menu, choose Select Mode. The Select PFD Mode dialog
appears, from which you can choose the Size radio button.

Cancel |

The third method to enter Size Mode is through Object Inspection of
the PFD. Choose Mode and then Size from the menus that appear.

Once in Size Mode, the procedure for sizing is:

1. Select the object you wish to resize.

2. A white outline with eight target squares appears around the icon.
These identify the directions in which you can size the icon.

Figure 3.33

Sizing Tool

l P-100
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You can only size Labels and
Annotations horizontally and
to a maximum size. This is
useful for text containing
more than one line. You can
size such a text box so that all
text is shown on one line.

3. To change the size of an icon, place the mouse pointer on top of
the target squares. The pointer changes to the sizing tool (line with
an arrowhead at each end) that indicates the directions that the
object can be stretched or compressed.

4. Press the primary mouse button and drag away from the icon to
enlarge, and towards the icon to shrink. The icon is sized according
to the change in size of the box.

The Pump shown in Figure 3.33 is ready to size. However, the name
associated with it, P-100, will not be resized. It remains at its default
size although the size of its associated icon will change. You can change
the Font size of the text to modify the size of the label. See the section
on Moving and Sizing Labels.

Rather than sizing several icons individually, you can size multiple
icons simultaneously. Enter Size mode and select the icons you wish to
size (use one of the multiple selection methods, explained previously).
You will notice that each icon has its own outline around it. Pick any
one of these boxes. Position the mouse pointer on one of the target
boxes, and resize the icon. HYSYS sizes all the selected icons by this
factor.

Column Tray Section Display

Once inside the Column PFD, you can Object Inspect the individual
components of the Column, i.e., Tray Section, Condenser, and Reboiler.
Object Inspection of the Tray Section provides two additional options,
Show Trays and Compress/Expand.
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Figure 3.34
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Show Trays... Show Trays...
Expand LCompress

Option Description

This option produces the Stage Visibility view, as
Show Trays shown here. This allows you to determine how the
If the tray section shown is Column Tray Section will be displayed on the PFD.
compressed, the command at
the bottom of the menu will be
Expand. If the section is fully
expanded, the command will
be Compress

This is a Toggle feature, so only one of these options
appears in the object inspection menu at a time. For
the following description, refer to the Stage Visibility
dialog, shown in Figure 3.35. When the Selected
Expansion radio button is chosen and the tray
section is compressed, the Expand option appears
in the menu. This allows you to expand the Column
to full size (showing all the trays) without returning to
the Stage Visibility dialog to select the Full
Expansion radio button. After expanding the
Column, you can return it to its selected compressed
size by choosing Compress from the menu.

Compress/Expand
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When this radio button is
selec?ed, the Column is drawn When this radio button is selected,
showing each tray. For
: . you can compress the column tray
instance, a 10 tray column will section appearing on the PFD
show trays 1 through 10 on the PP 9 ’
PFD.
7 Btage Visibility x|
| |
TNaw Section Representatior
’7(‘ Full Expansion * Selected Expansion ‘
[ Instead of individually checking
Stage ___[Shown »  Cheskal | all the boxes, use these buttons
1_MainTS
3 MainTS Uncheck &1 | to check or uncheck all the
3_ManTs — stages in the Column.
4 Main TS
5_Main TS
E_ Main TS ]
T_MainTS :
Eanll Check the box for each tray
9 MainTS [] .
10 _ManTs | [] | o you want to display on the
PFD.
This group can only be HYSYS will always draw the
accessed when the column showing the first and last
Selected Expansion radio stages, as well as feed and draw
button is selected. stages.
Swap Connections
i This function allows you to select two streams attached to the same
object, and swap their nozzle connections. This is particularly useful
Swap Connections Button when streams cross each other. There are a few ways in which you can

access the Swap Connections function:

» Press the Swap Connections button.

» Object Inspect a connection point and select Swap
Attachments from the menu.

» Select Swap Connections under PFD in the Menu Bar.

» Use the keyboard command F, which activates the Swap
Connections button. The ESc key reverses the effect of the F
key.
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1 Available to
IS « Swap
Connections

1
a3 ¥ Unavailable

Using the Rotate and Mirror
functions for multiple objects
will change all selections in
the same manner.

Keyboard commands for
selected objects:

X mirror about X axis
Y mirror about Y axis
1 rotate by 90

2 rotate by 180

3 rotate by 270.

N returns original
orientation

Once you have accessed the Swap Connections function, follow this
procedure:

1. Notice the mouse pointer when it is over an area of the PFD. It
takes on a special flip stream appearance, indicating which
streams are available for the operation (arrow with a check mark
and a numeral 1).

2. Move to the first stream you want to swap and select it with the
primary mouse button. The cursor will change (replacing the 1
with a 2).

Select the second stream you want to swap.

After the swapping is complete, the Swap Connections button is
released.

Note that HYSYS indicates an unacceptable choice for Swap
Connections by replacing the check mark with an X.

3.10.2 Transforming Icons, Labels
and Annotations

When you add a Unit Operation, Stream, or Annotation to the PFD, it
always appears as it is shown in the Object Palette. You may want to
alter the orientation of an icon to improve PFD clarity. This can be done
through rotating and mirroring.

Method ‘ Description

Rotate the icon of a selected object (clockwise)
Transform >>Rotate about its centre in one of three ways, 90 degrees,
180 degrees, and 270 degrees.

Transform>>Mirror Mirrors the object about the X or Y axis.

You can access the rotate and mirror functions through Object
Inspection.

1. Select the icon(s) of choice.

2. Press the secondary button to produce the Object Inspection
menu.
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3. Select the Transform option. This produces an expandible menu
containing the Rotate and Mirror functions. Your selection will be
performed on the selected icon(s).

Figure 3.36
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Changing Icons

HYSYS always chooses the default icon for PFD display. However, there
are optional icons that you can use to represent the same Unit
Operation. The method for changing icons is as follows:

Select the PFD icon you wish to change.

2. Pressthe secondary mouse button to display the Object Inspection
menu.

3. Choose the Change Icon option (if there are no alternate Icons, this
option will be disabled in the menu).

Figure 3.37
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Check the Default box if you
want the selected Icon to be
the default for your
simulation.

4. Once you choose the Icon option, HYSYS displays a screen of all
alternate icons allowed for this operation. Choose the one you
want to use. Figure 3.38 shows the options available for the
COOLER operation.

Figure 3.38
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E - LCancel |
v Default
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5. Notice that you also have the option of setting the new icon as the
default. If you choose the default option, the new icon will be
shown whenever you add this operation to the PFD.

6. Press the OKbutton to return to the PFD.

If you have more than one icon selected in the PFD, and they represent
the same type of operation, you can change all selections to an
alternate icon at the same time. If you have selected more than one
type of operation, the Change Icon option will not be available in the
Object Inspection menu.

Wire Frame / 3D Icons

When you Object Inspect a three dimensional icon, the Draw Wire
Frame option is available in the menu. Any operation or stream whose
icon is three dimensional can be transformed to an outline
representation, or a Wire Frame view. A Wire Frame view of the Cooler
is shown in Figure 3.39. Since this is a toggle function, the object
inspection menu of a wire frame object will contain the option Draw
3D, which draws the icon in its default 3D view.

@ &

Cooler 3D Icon Cooler Wire Frame Icon
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Scroll Button

To switch all objects into wire frames, you can:

» Use one of the selection techniques described earlier to select
all objects. Object inspect one object and choose the Draw
Wire Frame option from the menu.

* Change the colour scheme to the HYSIM Colour Scheme (refer
to Section 3.9.1 - Selecting/Changing a Colour Scheme, for
details). The colour of individual items can be changed using
this colour scheme.

Thick Stream Line

When object inspecting a stream icon, the Draw Thick Streamline
option is available. This option creates a more visible stream by making
it wider than the other streams. Use this option to simplify the task of
tracking one particular stream in a complex Flowsheet (i.e. a pipe
network). Return a stream to its default thickness by object inspecting
the stream and selecting Draw Normal Streamline from the menu.

Figure 3.40
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3.10.3 Auto-Scrolling

Unlike most of the features available on the PFD, the auto-scrolling
function cannot be accessed through the main menu or by the
keyboard. Only the mouse can be used.

Auto-scrolling enables continuous horizontal or vertical scrolling of the
active pane, depending on the location of the mouse. To initiate auto-
scrolling, place the mouse pointer anywhere in the active view and hold
down the primary mouse button. Move the cursor near the PFD pane
boundary. When the cursor enters a 15 pixel boundary at a pane edge
and remains anywhere within the boundary for 0.3 seconds, the view of
the PFD will begin to scroll. The closest boundary to which the cursor is
positioned determines the direction of scrolling, as evidenced by the
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il
1+)
-

The Static PFD Scroll cursor
appears when the mouse
button is clicked.

)
The Scrolling Cursor points in
the direction that the focus is
moving.

The Quick Route function can
be accessed while using any
mode (i.e. Move/Size/Attach).

7

Quick Route Button
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movement of the scroll button (i.e. if the cursor is dragged to the top
boundary, the view will scroll from its previous position and proceed
upward while the scroll button moves up)

The speed of scrolling can be varied by moving the mouse within the
boundary near the edge of the view. Faster scrolling will occur as the
cursor is moved closer to the outside.

Mouse Wheel Scrolling

As an alternative to using the scroll bars, you can scroll to any location
on your PFD using the mouse wheel (or middle mouse button)
functionality. Simply click on the mouse wheel while on the PFD. The
cursor will change to the static PFD scroll cursor. Point your mouse in
the direction you want to scroll. Once you have reached the location
you wish to view, either click the mouse wheel a second time or place
the cursor directly over the static PFD scroll cursor (which remains on
your PFD until you click the mouse wheel).

3.10.4 Rerouting

Quick Route Mode

To retain the clarity of the PFD, streams should not overlap unit
operation icons. When working with large complex Flowsheets, each
movement of an object causes HYSYS to reposition streams so that no
unit operation icons are covered. If the PFD is complex, this
repositioning can consume valuable computational time.

In Quick Route mode, the relocation and connection of objects is
completed without considering the other objects in the Flowsheet. For
example, if you move a valve, the valve icon and its associated streams
are relocated without the repositioning of its streams, should one pass
over another icon. After exiting Quick Route mode, HYSYS attempts to
reposition streams so that icons do not overlap. The incurred benefit is
that HYSYS repositions streams once rather than repeatedly doing so
after each object is relocated.

To access Quick Route mode, press the Quick Route button from the

button bar. After you have manipulated the objects on the PFD, press
the Quick Route button again and HYSYS will ensure that no streams
overlap unit operation icons.
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Manual Routing of Streams

There are two types of manual stream routing:

* Moving the location of a horizontal or vertical line segment

» Adding bend points to create a new route for some portion
of the stream

Full Manual Route mode can only be accessed via the object inspection
of a Stream, away from its icon. From the menu, you must select
Manual Route. Only the portion of the stream which is object inspected
becomes available for manual routing, i.e. you object inspect either the
portion upstream or downstream of the stream icon.

iew Properties...
Print D atashest...

Ereak Connection
Manual Route

To interrupt Manual Route In Full Manual Route mode, a bend point is shown at the end of each
mode, simply click on an line segment and the portion of the stream available for manual routing
empty area of the PFD.

changes colour. You can then manipulate any of the line segments in
the selected Stream until Manual Route is interrupted.

When not in Manual Route mode, you can still click on a stream line
segment and drag that portion of the line. Notice that bend points are

not shown in this case.

The procedures for the various Manual Routing processes follow.
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A bend point is an anchor that
the stream passes through.

Use the ESC key to end Manual
Routing. Use the DELETE key to
delete a manual route in

progress.
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Moving Line Segments:

1. To move a portion of a stream, object inspect it and select Manual
Route from the menu. Anchor points will be shown at each corner
of the stream route.

2. When you move the pointer over the stream, the pointer changes
to a double arrow head cursor. This cursor is oriented in the
direction that the portion of the stream can be moved, Vertical for
a horizontal section and Horizontal for a vertical section.

Figure 3.42

T | I
A Vertical Stream b 4 A Horizontal

Line can be Stream Line can be
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3. With the primary mouse button, select the desired portion of the
stream and drag it to the new location. As you move, a thin red line
will be drawn indicating the new stream route.

4.  When you release the mouse button, the stream is redrawn
through the new path.

Adding Bend Points

If you wish to create a new route for a stream, you can add new bend
points. The initial procedure is the same. Object inspect the stream and
select Manual Route from the menu. HYSYS will redraw the stream
with the existing bend points shown.

The logic behind the routing procedure is that you alternate
between horizontal and vertical sections of line with each
successive bend point.




The idea of bend points is demonstrated in the Figure 3.43. Bend point
2 is the one we are going to manipulate. You have a choice of initially
creating a horizontal or vertical line segment. Subsequent line
orientation is determined by the first line, i.e. horizontal segments

You can place a bend point by follow vertical and vice versa.
pressing the primary mouse

button.
Figure 3.43

A Bend Point placed in this region will
specify a Horizontal Line.

A Bend Point in this region produces a

Vertical Line.
The mouse cursor will display 1. Select an existing bend point to begin the new route. The cursor
a check mark at an acceptable shows as a ‘+’ symbol when placed over a bend point, but is
location for the final Bend replaced by an ‘X’ when the bend point has been selected.

Point.
2. Around a bend point are four regions, two of which define the next

line as Horizontal, and two that define the next line as Vertical. As
you drag the mouse pointer around the region of the bend point,
notice that a light coloured line is displayed. It shows the area
where the new line routing will be placed.

For slight kinks in a stream it

may be easier to select the Click the primary mouse button to place a new bend point.

Stream icon, and use the 4. Continue to move the mouse pointer to the location of the next
keyboard arrow keys to nudge Bend Point and place it by pressing the primary mouse button.
it into place, rather than . .
inserting and removing bend 5. The Manual Routing procedure can only be completed by placing
points. the Final Bend Point on an Existing Bend Point. If this is not done,

then the new routing you just laid out will not appear in the PFD.
Any bend points added will also be erased.
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Manipulating the PFD

Removing Bend Points

In certain instances, you may wish to remove bend points to provide a
more direct route between operations. When there is a jog in the route,
as shown in Figure 3.44, you can simply close down the section. Grab
either the Horizontal section between points 1 and 2 and move it
vertically until points 1 and 3 coincide, or grab the Vertical section (2 to
3) and move it horizontally until points 1 and 2 coincide. Either route
will result in the jog being removed from the stream.

Figure 3.44

You can also remove several intermediate bend points. Select the bend
point at the start of the section to be manipulated (in the case of Figure
3.45, point 2). Next, select the bend point at the end of the section
(point 9) and double click with the primary mouse button on the end
point. All intermediate bend points are removed.

Figure 3.45

—e9 AN "9—5
3 4 —
7 8
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Connection Line Straightening

This function removes all bend points from a stream to straighten the
line between the stream icon and the unit operation.

To access the line straightening function, the orientation of the stream
icon must be such that it can align with the nozzle connection, i.e. a
horizontal stream icon is in alignment with a nozzle connected to the
side of a unit operation.
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The end of the thin red line
which is NOT chosen serves as
the anchor point, and will not
move when the line is
straightened.

To straighten a connection line:

1. Place the cursor over a stream and look for the cursor to change to
a double-headed arrow

Object inspect the stream with the secondary mouse button.
Choose the Straighten Stream Line option from the pop-up menu.
The stream section that will be straightened becomes a thin red

line and the cursor changes to the acceptable/unacceptable
connection indicator.

4. Move the cursor to either end of the red line where the cursor will
change from an X to a check mark. This indicates an acceptable
choice for line straightening.

5. Click the primary mouse button to straighten the line.

Line Segment Alignment

While performing manual routing, the mouse can be used to align
sections of streams. Horizontal sections will be aligned horizontally
and vertical sections will be vertically aligned. The streams need not be
connected to the same unit operation, but the stream sections must be
in close enough proximity so that the internal tolerance for the function
is not exceeded.

As an example of line segment aligning, a unit operation with multiple
feeds will be used. The Mixer, shown in Figure 3.46, has three feed
streams, two of which contain vertical sections. For presentation
purposes, the vertical sections of the streams are to be aligned. To align
segments ab and cd, proceed as follows:

Figure 3.46

MIX-100

1. Object Inspect the line segment that will be moved. Choose
Manual Route from the menu. The entire line will become
highlighted and its bend points will be shown. For instance, object
inspect line segment ab so that it will be moved to align with
segment cd.

2. Use the primary mouse button to click on the anchoring segment,
in this case segment cd.

The segments are now aligned. The same procedure is followed for the
alignment of horizontal segments.
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Adding Annotations

Al

Add Text Annotation Button

Rebuilding the PFD

In addition to all the different ways you can manipulate the PFD,
HYSYS provides you with an option to rebuild the PFD for any
simulation case. When you want to rebuild the PFD for a case, before
opening that case, use the hot key combination CTRL SHIFT K Z. HYSYS
will then display a message asking you if you want to rebuild the PFD.

Figure 3.47

HY5YS Process x|

When the file selection dialog appears pou may choose a case to open with its PFDs initialized. Do you wish ta

confirm the rebuilding of each PFD?
Na Cancel

Click on the Yes button and then the Open Simulation Case view will
appear. Proceed to open the case whose PFD you want to rebuild. If
there are more than one PFD (in the main and sub-flowsheet
environments), HYSYS will ask you if you want to rebuild each PFD (in
the main and sub-flowsheet environments). Click on the Yes if you want
to rebuild the specified PFD and No if you don't. If there is only one PFD
(i.e. no sub-flowsheets) HYSYS will only ask you once if you want to
rebuild the main PFD.

3.11 Adding Annotations

Text can be placed on the PFD via the Add Text Annotation button.
When this button is pressed, move the mouse pointer to the location on
the PFD where you want to place the text and press the primary mouse
button. HYSYS opens the Text Props View, in which you enter the text
that will appear on the PFD. When you are done, press the OK button.

Figure 3.48

 Text Props View x|

L

Text: |Type annotation here |

I
Cancel |
oK |
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Label Sizing Handle

3.11.1 Editing Annotations

Object Inspect Text Annotations to access its change menu. The View
Properties option displays the Text Props View. Other options include:

« Hide

* Delete

» Transform — rotate by 90, 180 or 270 degrees
» Change Font

e Change Colour

The listed functions for annotations are the same as those previously
described for objects. The Change Font and Change Colour options are
explained in the section Changing Text Fonts and Colours.

Moving and Sizing Labels

You can move and size object Labels on the PFD. Object Inspect an
icon, and select Move/Size Label from the menu that appears. The
object’s Label is now available for moving and sizing. You can also free
the Label by selecting the object and then pressing L on the keyboard.
The same techniques mentioned for moving operations, streams and
annotations can be used for labels.

Figure 3.49

Wiew Properties...
Print D atashest...

Cut/Paste Objects 3
Hide

Delete

Shaw Table

Farmat Label 3
Move/Size Label

Tranzform 3

Change |con...
Lwto-Position
Diraw Wire Frame

Draw Thick Streamine

Sizing Labels is handled a little differently. Labels can only be sized
horizontally (notice the appearance of only two, not eight, resize
handles on the box surrounding the label).

Once you select the Move/Size Label option, the Label is unlocked from

the object to which it belongs. The Label relocks itself once it becomes
deselected; however, you may select the Label’s corresponding object
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Hiding PFD Objects

You can make global changes
for Font and Colour through
Session Preferences (Font and
Colours pages).

To change the font or colour
for multiple objects, select the
entire group and then make
the changes.

Hiding a unit operation or
stream on your PFD does not
alter your simulation case.

A Show/Hide option also exists
for displaying sub-flowsheet
objects on the Main flowsheet
PED. For further details, see
Section 3.8.2 - Accessing
Column or Sub-Flowsheet
PFDs.

icon and then select the label again without relocking the Label. This
facilitates moving and sizing both the icon and its Label at one time
without repeatedly selecting the Move/Size Label command.

Changing Text Fonts and Colours

When you Object Inspect a Label or Text Annotation, the menu
provides options for changing the Font and Colour. When Object
Inspecting a Label, you have to select the Format Label option to get at
the Change Font and Change Colour features. When you Object
Inspect an Annotation, directly select either the Change Font or
Change Colour option.

Figure 3.50

“iew Properties. ..
Frint D atazhest. .

Cut/Paste Objects 3

Hide
Delete

Show T able
Foimat Label Hide Label
Move/Size Label Change Font.
Change Colaur...

-

Transform 3
Change |con...

Auto-Pasition

Drave ‘wire Frame

Draw Thick Streamline

Menu Item ‘ Description

This option allows you to change the font for a Label or
Text Annotation. This function is not global, so only the
selected object’s font is changed.

Change Font

Accesses a Colour Palette, and allows you to change the
colour of the selected Label or Text Annotation.

3.12 Hiding PFD Objects

Any Object on the PFD can be hidden. You can select multiple icons to
be hidden. Hiding an Icon does not prevent the case from solving. Hide
operations, streams, and text annotations by selecting the Hide option
from the Object Inspection menu.

Change Colour

To hide Labels, you need to select the Format Label option and then the
Hide Label option in the Object Inspection menu.



Since each pane is simply a
different representation of the
same Flowsheet, you can
interact across views, i.e.,
connect an operation in one
pane to an operation in
another.

L |
Multi-Pane Sizing Tool

Reveal Hidden Objects

Any objects that are hidden on the PFD can be revealed with this
option. You can access this command in two ways. The first is through
the PFD option in the Menu Bar, and the second using PFD inspection.
When you choose Reveal Hidden Objects, the view in Figure 3.51 is
displayed; it allows you to specify the hidden objects to be revealed.

Figure 3.51

A Show Hidden Objects x|
Hidden Objects:
o Filter
Flash Tk o Al
Flash Vap " Streams
WLY-100  UnitDps
= Logicals
¢ Custom
Setup Custom |
Cancel |

3.13 Multi Pane PFDs

The PFD interface allows you to separate the PFD window into a
maximum of four panes. Each pane contains the entire information
regarding the PFD (operations, connections, etc.), but operates
independently with regards to the area of focus, zooming etc.

New panes are created using the manipulation areas located on the
border edge of the PFD view. Notice that the PFD appears to have two
borders. The manipulation areas are located along the inner border.
You can split the PFD once vertically and once horizontally, thus giving
a maximum of four panes. Each new view that you create will have its
own zoom and scroll buttons. This allows the various views to be at
different zoom levels or locations in the overall PFD.

When the mouse pointer is over the heavy inside border of the PFD, the
pointer changes into the multi-pane sizing tool. This is represented by
the symbol shown to the side. The symbol is rotated 90 degrees for a
horizontal split. The Status Bar in the bottom of the screen indicates
which way the split will occur.
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Figure 3.52

T: PFD - Case [Main] =] FS
H E | E‘ﬂ E:E | ,O A b & IDefauIt Colour Scheme vl

’J Each Pane has its own zoom and ’J
scrolling buttons ’J

0

(=11« | 5 =wT E K []

of

= 1 The third and fourth Panes can =
be created by dragging from

the bottom inside border of the ’J

o

’J PFD window.

[=TEr+1« | Lljﬂ L]

“PFD 1/

2 By placing the cursor over the heavy inside
border and then dragging horizontally, a
second Pane of the PFD is created.

By creating Split Panes within
your PFD, you can focus in on
different sections of the PFD in
each pane.
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There is no requirement on which way you initially split the PFD. For
description purposes, a pane that is created by dragging vertically is
termed a Horizontally split pane, and one created by dragging
horizontally is termed a Vertically split pane.

Working Across Panes

The splitting of PFD panes may become useful in cases where the PFD
is complex enough that you cannot view it in its entirety without
making it very small. When working in split panes of a PFD, it is
important to remember that all the panes interact with each other. This
allows you to connect an operation or stream in one pane to an
operation or stream in another. Whatever you do in one pane will be
done in the overall PFD, so you can see the change in any of the panes.

Resizing or Closing Split Panes

Once panes have been created, they can be resized or closed. To resize
or close a Vertically split pane, place the cursor on the right side of the
vertical scroll bar (in the split pane). The multi-pane tool will appear.
Drag it left or right to change the existing view. Dragging to the extreme
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right will close the split pane. The procedure is the same for a
Horizontally split pane, except that you place the cursor on the bottom
of the horizontal scroll bar and drag up or down. Dragging to the
bottom of the original PFD window will close the split pane.

3.14 Printing the PFD

All items (Streams, Operations, Text, and PFD Tables) included within
the PFD Window can be printed. HYSYS prints the PFD as it appears on
the screen. The PFD can be printed from the PFD Inspection menu by
selecting Print PFD.

Figure 3.53

Mode 3
Select Objects..

Reveal Hidden Objects...
Choose Label Yariable

Cut/Paste Objects 3
Inzert Object...
Copy Pane To Clipboaid  »

Frint PFD
Frint Setup.

Print to D<F File ...
Setup DHF File ...

Add Workbook T able

When the PFD has focus, you can select Print Snapshot under File in
the Menu Bar to print the PFD.

You can also access the Print Setup view from the PFD Inspection
menu.
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Workbook

Use the CTRL W hot key to

access a Workbook.

The most concise method of displaying process information is in a
tabular format. The HYSYS Workbook has been designed to satisfy this
need, extending the concept to the entire simulation. In addition to
displaying stream information and general unit operation information,
the Workbook can also be configured to display information about any
object type (streams, pipes, controllers, separators, etc.).

The Workbook becomes a collection of tabs. For example, suppose you
add a tab for Separators. Every separator in the Flowsheet will be on
that tab, with the current value of process variables appropriate to the
separator being displayed for each. To provide the greatest degree of
flexibility, you can modify the variable set to show whatever variables
are of interest, or install multiple tabs for the same object type in
varying levels of detail.

Not only is the Workbook extremely powerful for process analysis, but it
has also been developed as an integral element in the building and
manipulation of your simulation. In addition to displaying the process
information, you can make changes to specifications directly from the
Workbook and calculations will be performed automatically.
Mechanisms have also been built into the Workbook to provide you
immediate access to the property view for an individual stream or
operation.

Each Flowsheet in your simulation (Main Flowsheet and Column/
Template SubFlowsheets) possesses its own Workbook. You can access
the Workbook for any Flowsheet from any location in your simulation.

Figure 4.1
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| |
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| [ Show Name Only
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Opening the Workbook

Workbook Button

4.1 Opening the Workbook

You can open the Workbook for the current Flowsheet by selecting the
Workbook button. Alternately, you can access any Workbook in the
simulation by selecting Workbooks under Tools in the Main Menu. The
Select Workbook view displays all Flowsheets in the simulation. To
open a specific Workbook, select its Flowsheet and press the View
button or double click on the Flowsheet name.

Figure 4.2

Todls
Wiorkbooks... Cirlsws = Select Workbook x|
FFDs... Cirl+F W
TS, A e |
Ltilities Clrl+Ll
Beparts Ctrl+R
Databaak Ctrl+Dr
Face Plates Ctrl+F
CCS
Diynamics Assistant Clrl+r
Macra Language Editor... Cancel |
Preferences.. 1

The first time you access the Workbook, it will open to the Material
Streams tab, displaying the basic stream information for all streams
currently installed in the Main Flowsheet. Notice that the default
Workbook also contains tabs for Compositions, Energy Streams and
Unit Ops. Shown here is the default Material Streams tab.

Figure 4.3
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Liquid % alume Flow [m3/h] B.1607e+01 1.2752e+02 2.9809e+01
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Refer to Section 1.3.4 -
Installing Streams for more
information.

Refer to Section 1.3.5 -
Installing Operations for
more information

If the unit operation category
is known, the list can be
filtered by selecting the
appropriate radio button. For
example, selection of the Heat
Transfer Equipment radio
button for a heater or cooler
operation.

4.2 Installing a Stream or
Operation

4.2.1 New Stream

The procedure for installing a new stream through the Workbook is as
follows:

1. Select the *New** cell and begin typing in your stream name.
HYSYS opens the Edit Bar at the top of the Workbook tab, echoing
your input. Press ENTER to complete your input and transfer it into
that cell.

2. HYSYS automatically advances to the next cell, Vapour Fraction.
Continue supplying your input.

3.  Supply input for any two of the three variables: Vapour Fraction,
Temperature, Pressure, as well as a flowrate.

4. You can supply composition in numerous ways. You can provide
input directly on the Compositions tab, access the property view
for the stream, or double click on the appropriate flow cell to
access the Input Composition dialog directly.

4.2.2 New Operation

If your Workbook tab lists operations of a specific type, then the same
procedure as outlined above for streams applies for adding a new
operation.

To install a Unit Operation from the Workbook, proceed as follows:

Select the Unit Ops tab to open the view.

2. To access the list of unit operations, press the Add UnitOp button
or use the hot key F12.

3. Choose the unit operation from the Unit Ops dialog and press the
Add button.
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Accessing Streams or Operations

4.3 Accessing Streams or
Operations

The functionality of HYSYS allows you to access both streams and unit
operations from any of the default Workbook tabs.

You can access the Property View for a material stream directly from the
Material Streams tab. From this location, you can also access the Input
Composition view, as well as open the property view for any operation
attached to a stream.

Figure 4.4

Double clicking on the material
flow cells opens the Input
Composition view with units
defaulted to the selected flow

type.
2 Workbook - Case [Main) =10 ﬂ
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ass Flow [ka/h] 5.829e+05 B.341e+04 5.134e+05 Double click on any stream
Liquid alume Flow [ma/h] BE24 95.47 567.0 cell, with the exception of the
Heat Flow [kl /h] SS.741e+08 -1.014e+08 -0.727e+08 material flow cells, and
1 armne: Hot Crude Atm Feed b it Steam :

apour Fraction 04086 06042 1o | - H_YSYS will open the Property

View for that stream.

%, Material Streams / Compositions K Energy Streams /(Unit Ops /

FreFlash O Include Sub-Flowshests

Mier ] Show MName Dnly

* T Mumber of Hidden Objects: o

Double click on Mixerto  When the Workbook is on a stream tab,
open its Property View. the names of all operations to which the

active stream is attached are displayed
in this box.

From the Compositions tab, you can access a stream property view, the
Input Composition dialog for a stream or the property view of an
attached unit operation.
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Figure 4.5

Double click on the name cell to Double click or start typing in a
access the stream property view. composition cell to open the
Input Composition dialog for the
stream.
4 Workbook - Case [Main) =lolx]
Raw Crude
Mame Baw Crude: Preflsh Yap PreFlsh g 4|
Comp Mole Frac [Methane] 0.0003 0.0010 0.00p0 _I
Comp Mole Frac [Ethane] 0.0006 0.0021 0001
Comp Mole Frac [Propane] 0.0086 0.0274 0.0014
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Comp Male Frac [NEP[O173%) 0.0436 0.1168 0155
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PreFissh [ Include Sub-FlawsHzets
FeederBlock_Fiaw Crude D Showe Mame Only
+ Mumber of Hidden Objegts: 0
|
Unit operations attached to the Object inspect any cell and select
highlighted stream are listed here. View to display the stream property
Double click on the unit operation view.
name to access its property view.

You can access energy stream property views from the Energy Streams
tab. The property views for unit operations to which the energy streams
are attached can also be displayed via this tab.

Figure 4.6

Double click on a cell to Object inspect a cell and
open the energy stream select View to access a

property view. property view.
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Accessing Streams or Operations

If you are on a Workbook tab of operations, the same capabilities apply.
You can access each operation’s property view by double clicking in an
associated cell.

On the Unit Ops tab, the property view of any unit operation in the
Flowsheet can be accessed. The property view of any stream which is
attached to a unit operation can also be opened from this tab.

Figure 4.7

Double click in the Name cell, Object Open the property view of the first stream
Type cell or Calc. Level cell to access listed by double clicking the Feeds or
the Unit Operation property view. Products cell.
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The streams attached to the selected Unit
Operation are shown. Double click on a
name to access the stream property view.
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The command to display Sub-
Flowsheet objects must be
repeated on each individual
Workbook tab.

4.3.1 Viewing Sub-Flowsheet Objects

From the Workbook in the Main Environment, you can view
information concerning Sub-Flowsheet items. You can display
SubFlowsheet information by pressing the Include Sub-Flowsheets
button, located in the lower right corner of the Workbook. For instance,
on the Material Streams tab, you can view the Column Sub-Flowsheet
streams such as Reflux and To Condenser.

Figure 4.8

[ Include Sub-Flowshests

The functionality of the Include Sub-Flowsheets button is not global to
the entire Workbook. With each tab, you have the option of including
the Sub-Flowsheet items.

To hide the Sub-Flowsheet items from a Workbook tab, simply press the
Include Sub-Flowsheets button again.

You can also view or hide Sub-Flowsheet items on a Workbook tab by
using the Main Menu. Under Workbook, select Page Scope and from
the submenu, choose Show/Hide Sub-Flowsheet Objects.

Figure 4.9

‘wiorkhook,
Setup...
Export »
Impaort 3
Page Scope ¥ Show Sub-Flowshest Objects
Order/Hide/Reveal Objects.. |

Note that when the Include Sub-Flowsheets option is activated,
the Composition tab will only display results if a common Fluid
Package is shared by the Sub-Flowsheets and the Main
Environment in the case. Since different Fluid Packages can
contain both different types and numbers of components, it is
not possible to display the compositions in the same form.
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Deleting Streams or Operations

The Show Name Only button
is not available on the default
Unit Ops page.

To delete objects without
confirmation, clear the
Confirm Delete check box on
the Simulation page of the
Session Preferences view.
Access Preferences under
Tools in the main menu.

4.3.2 Show Name Only

To simplify the search for a particular stream or unit operation, select
the Show Name Only button, located in the lower right corner of the
Workbook. This button hides all object data except names. You can
then place the cursor on the name of the object of choice and press the
Show Name Onlybutton again. All object data reappears and the cursor
remains on the selected object.

Figure 4.10

[0 Show Name Oy

The functionality of the Show Name Only button is not global to the
entire Workbook. With each Workbook tab, you have the option of
showing either the names or all object data.

4.4 Deleting Streams or
Operations

You can delete streams directly from the Workbook by object inspecting
on any cell associated with the stream. A pop-up menu will appear with
the option to view or delete the stream. Choosing Delete will display a
confirmation box to ensure that the choice was not accidental.

Order/Hide/Reveal...
Hide Object

Wiem...

Prirt D atashest...
Delete

An alternative to using object inspection is to highlight the name of the
stream and press the DELETE key on the keyboard.

For unit operations, you can use either of the available deletion
methods unless the default Unit Ops page is being displayed. In this
case, highlight the operation and select the Delete button.
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4.5 Setup of the Workbook
Page
When the Workbook is active, HYSYS will redraw the Menu Bar at the

top of the Desktop, adding the Workbook item. Select Workbook or use
the hot key combination, ALT K to open the Workbook drop down

menu.

Workboak

Setup...
Export
Impart

Page Scope

Order/Hide/Fewveal Objects...

Selecting the Setup option displays the following dialog box:

Figure 4.13

z Setup x|
| [—
—wWorkbook Tab r—Tah Content:
Material Streams Add —Dbject
Compasitions . -
Energy Steams T Mame: |Material Streams DOrder... |
Unit Ops |

Type: Matenial Stream Mew Type... |

W ariabl
Wariable Fomnat | |se Set.. |
W apour Fraction | 1.4fikes | ——

Temperature | 4 sig fig Add... |

Pressure | 4 zig fig
tdolar Flowe | 4 zig fig Delete |

Mass Flow | 4 sig fig
Liguid Yaolume Flow | 4 sig fig Format... |

Heat Flows | 4 zig fig
Order... |
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Setup of the Workbook Page

You can also access the Setup
page by object inspecting a
Workbook tab and selecting
Setup from the menu.

4.5.1 Installing a New Tab in the
Workbook

When a new tab is added to the Workbook, it is inserted directly before
the highlighted tab in the Workbook Tabs group of the Setup view.The
procedure for adding a New Tab to the Workbook by installing a
customized Stream tab is illustrated:

1. Select Workbook from the Menu Bar, and then select Setup. This
opens the Setup dialog.

2. Highlight the default Material Streams tab in the Workbook Tabs
group.

3. Select the Add button in the Workbook Tabs group. The New
Object Type view is automatically opened. The view that opens
shows 13 options. The ‘+” symbol indicates that there are
additional sub-items underneath. To open the list of sub-items,
double click on the object, or click on the ‘+’. Once the listis open, a
‘+” symbol will be replaced with ‘-’ To close the list, double click on
the main option, or click on the ‘-’ symbol.

Figure 4.14

gNew Object Type o =] 4

Unit Operations

- Wessels Cancel
-- Heat Transter Equiprment =
-- Flotating Equipment

-- Piping Equipment

- Solids Handling

-- Reactors

-- Prebuilt Columns

-- Shart Cut Columns

- Sub-Flowshests

: Logicals

i+ Extenzion Dhject

B Diwnamic Equipment Op
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4. Double click on the Streams item. The list is redrawn as shown.
Notice that Material and Energy Stream options have been added
to the list.

Figure 4.15

zNew Object Type ;Iglil
=

Material Stream

Ereray Stream LCancel |

- IJnit Operations

- Yessels

- Heat Transfer Equipment
- Rotating E quipment

|- Piping Equipment

- Solidz Handling
3
3
3
3
3

- Reactors

- Prebuit Columns

- Shart Cut Columng —
- Sub-Flowshests

- Logicals LI

T [ [ ] - - -

5. Select Material Stream as the Operation Type and then press the
OKbutton. You are returned to the Setup view, and the Material
Stream default variable set has been added as a Workbook tab.

6. Notice in the Tab Contents section that a name has been chosen,
in this case Material Streams 2, based on the selected object type.
Move the cursor to the Name cell and enter in a more descriptive
name for the tab, Comps.

Figure 4.16

The name of the Object Type

This is the newly supplied appears here.

name.
z Setup x|
—Wworkbook T ab T ab Content:
Comps Add r~Object
Material Streams
Compozitions Dielete | Mame: ICompsI &I
E St r
Uﬂﬁ[%};s Eans Type: Iaterial Stream MNew Type..
Y ariable:

Mariable Format
“Wapour Fraction | 1.4 fisec

—  UseSet.

Temperature | 4 sig fig _ Add...
Pressure | 4 sig fig
Molar Flaw | 4 =ig fig Delete
Mazs Flaw | 4 sig fig —I
Liguid “olume Flow | 4 sig fig Farrnat.
Heat Flow | 4 =ig fig
Mokt Erthalpy | dsigia _ Order.. |
HYSYS has filled in the Format cells indicate the
default variable set for precision of the variable.

streams.
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You cannot make changes to
the default Unit Ops
Workbook page.

4-14

Pressing the Close button will return you to the Workbook, with it open
to the tab you just created. The following section continues with the
variable set customization.

4.5.2 Editing a Workbook Tab

From the Setup dialog, not only can you add new tabs to the Workbook,
but you can also edit existing tabs. The Setup dialog is used to add,
delete, and sort variables on the Workbook tab. Use can be made of
default variable sets or you can individually select the variables to
display. You can also designate the format of each variable here. The
name and type of tab can be modified, as well as the order of objects on
the tab.

The following procedure, which will focus on the new Workbook tab
created in the previous section, will demonstrate some of the available
editing features:

1. Open the Workbook tab you want to edit by selecting the
appropriate tab in the Workbook. In this case, select the Comps
tab.

2. Select Workbook in the Menu Bar, and then choose Setup. The
Setup dialog appears. Note that the highlight in the Workbook
Tabs group is on the active Workbook tab. The Tab Contents group
contains the information concerning the active tab, including its
name and type and all variables listed on the tab.

Figure 4.17

zﬁelup x|
| [—
—workbook Tab —Tah Content:
Cnmp_s Add ~Object
e R
U:ir%ypgtleams Type: [W Mew Type... |
—Wariabl

“ariable Fomat | Lse Set..
‘W apour Fraction | 1.4 figec |

_Useset. |
Temperature | 4 sig fig Add... |
__Deke |

Pressure | 4 zig fig
tolar Flowe | 4 zig fig Delete

tasz Flow | 4 zigfig

Liguid Yolume Flow | 4 sig fig Format... |

Heat Flows | 4 zig fig

olar Enthalpy | 4 sig fig Opder... |
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3. Inthe Object group, you can press the New Type button to change
the type of Workbook tab. The New Object Type dialog appears,
from which you can select a new tab type. For this example
however, the Material Stream option is satisfactory.

4. Also in the Object group of the Setup dialog, you can select the

Refer to Section 4.7 - Sorting Order button. From the Order/Hide/Reveal Objects dialog, you

Information for details on the

. ; can arrange the order of the objects as they will be shown on the
Reorder Objects dialog. . X N
Workbook tab. Multiple selections can be made in the Revealed
list.
Figure 4.18
4 Order/Hide/Reveal Objects x|
Revealed ~Hidde:
Feed ]
Sating—— |[E80,
" Manual Sepvap
 Ascending Seplig
" Descending CralEes
LT5Veap <--Heveal
~Move Selection gg:ssﬁi‘zs Hide-->
- LT5Lig
SalesDP
hd TowerFeed
LiquidProd
Owhd

oK I Cancel |

After you have finished rearranging objects, press the Close button.

You can remove multiple
variables from a Workbook
tab. Refer to Section 1.1.9 -
Selecting Items.

Focus will now be shifted to the variables contained on the
Workbook tab. To remove a variable, highlight it in the Variables
group and press the Delete button.
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Setup of the Workbook Page

7. To add variables to the tab, select the Add button. This produces
the Select Variables dialog, which contains appropriate variables

for the Object Type.
Press the Use Set button for
default variable lists.
Figure 4.19
From this group select the The Single button lets you
Variable to add to the Workbook select only one Variable
tab. Specific.
# Select Yariable(s] For Main ﬂ
Wariable Warisble Specifics
T All#Sfngle
apaur Fraction - !
Temperature aLL " Single
E{e‘mgf Awalable o Al
Mgg FIDO:\IV Companents
Liquid %olume Flow
Heat Flow
Power

Comp Mole Frac
Comp Mass Frac

Lancel |
Caomp Mass Flow —

Comp Yolume Flow oK |
Como K Yalue [w/xl T =

Diescription ]*Dmp Mualar Flow

You can change the Vclariable Label by The All radio button allows

typing the new name in this box. This is you to choose all the

useful for changing long default names. Variable Specifics.
You can only add one Variable 8. From the Variable column, select the variable to add to the tab. In
at a time. the above view, the Variable Comp Molar Flow is selected.

9. Ifthe selected Variable has specifics, such as components, select
these from the Variable Specifics column.

10. Select the OKbutton to return to the Setup view.

11. You can specify the display precision of a variable by highlighting it
Refer to Section 6.5 - Format and pressing the Format button. You can specify the number of

Editor for details on the Real significant digits, a fixed number of decimal places or have the
Format Editor.
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variable appear in exponential form. Make changes and press OK
or choose the Use Default button for the choice recommended by

HYSYS.
zﬁeal Format Editor x|
5 | |

Farmat Specificationr—————

: o |
i Exzponential
@ Fized Decimal Point Cemeel |
i Significant Figures

Whole Digits: D Useieril
Decimal Digits: |4

I~ Display sign if zera

See Section 4.7 - Sorting 12. Having returned to the Setup dialog, choose the Order button if
Information for a more you wish to change the order in which the variables appear on the
detailed explanation. Workbook tab.
13. Select the Close button on the Setup dialog to return to the
Workbook tab.

Using Default Variable Sets

If you do not want to create your own variable set by using the Add and
Delete buttons, you can choose one of the predefined variable sets for
your Workbook tab. Selecting the Use Set button on the Setup dialog
accesses the view shown here. The list of default sets will depend on the
page Object Type.

Figure 4.21

zUse Set

Matenial Stream

Cor
Conditions. dynamics
T.P.andF

T.P. and F, dynamics
Phwyzical Properties
Doty

Al Properties j

x|
_Coresl |

LCancel

These sets may serve as the basis for user modified variable sets.
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Exporting/Importing Workbook Tabs

There is no confirmation
message when you delete a
Workbook tab. You cannot
recover deleted tabs.

4.5.3 Deleting a Tab from the

Workbook

To Delete a tab from the Workbook, select the Workbook option from
the Menu Bar and then select Setup. Once the Setup view is shown,
choose the tab from the Workbook Tabs group and press the Delete
button. The Workbook tab is now deleted.

4.6 Exporting/Importing
Workbook Tabs

Once a Workbook has been customized with the addition/deletion/
sorting of tabs and variables, it can be exported to a file. This same
workbook setup can then be used in another simulation case by
importing this file into HYSYS.

Access the exporting feature by selecting Export under Workbook in
the Menu Bar. From here you can choose to either export the entire
workbook or just some of the pages in the workbook.

‘workbook

Setup..

Export b Workbook...
Impart b Pages..
Page Scope 3

Order/Hide/Feveal Objects...

If you choose to export pages the following dialog will appear allowing
you to specify what pages to export.

Figure 4.23

ﬁ Export Pages X
Pages far Export E
Select All |

Material Streams
P.T.Flavs

CCCRE

Compositions Deselect Al |
Engrgy Streams

Export
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The format for the .wrk files
does not change for an
exported workbook or
individual exported pages.
This means that existing .wrk
files are completely backwards
and foreards compatable, as
well as interchangeable for
workbook or workbook page
importing

A unique-naming function
has been added to distinguish
imported pages from pre-
existing pages that have the
same name.

After you have made a selection, either workbook or pages, choose a
File Path (the default is usually satisfactory), a File Name and select the
OKbutton.

Figure 4.24

File Selection for Exporting the Workbook

Save in: I 3 HYSYS Process j il
|1 Cases (3 User é hysys.hip hyeyz32at
|20 Des M whysys hysys hrg itace.dil
| Paks DeelsLisu hysys. PRF nalbcv.di
|21 Samples Hut16.dll hysys th el 2. dl
|- Suppart hysys.cnt hysys.ufo nthunlk 1B
2 Template @»‘q hysys.exe hysys.wrk nthunk32.0

il | i

File hame I Iﬂl
Save as ype: IWorkbnoks [*wrk] j Cancel

Access the importing feature by selecting Import under Workbook in
the Menu Bar. From here you can choose to either import the entire
workbook or just some of the pages in the workbook.

‘workbook

Setup
Export

»
Impart b Workbook...
Page Scope b Pages.
Order/Hide/Feveal Objects...

Choose the Workbook file from the list and select the OK button. If the
file is not listed in the File Name box, an alternate File Path may be
needed.

File Selection tor Importing a Workbook 2] x|

Laak ir: I {2 HYSYS Process j il

|1 Cases [ User é hysys bip hysyz32z b

|0 Des @3 shpsys hysys.hrg itace.dll

|20 Paks Delsl 1 isu hysys PRF nstbow.dl

|21 Samples Hut16.dll [ heln 32,

|- Suppart hysys.cnt hysys.ufo thunk16.1

|1 Template ﬁ hysys.exe hysys.wrk nthunlk32.0
4 | [

File: namne: | I&I
Files of tupe: IWorkaoks [*vrk] j Cancel
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Sorting Information

You can change the views for
opening and saving files to the
Windows standard in the
Preferences view.

If the Workbook tab is sorted
alphabetically, objects
continue to be sorted
automatically following any
ensuing Name changes.

4.7 Sorting Information

Each Workbook tab can be sorted independently. You can sort the
objects on a tab or you can select the order of the variables on a tab.

Object Sort

There are three locations where you can access the Sort function, all
three display the Order/Hide/Reveal Objects view:

* Order/Hide/Reveal Objects in the Workbook Menu

» Order/Hide/Reveal Objects in the Object Inspection of the
Workbook tabs or any cell

* Order button in the Object group of the Workbook Setup
view.

Figure 4.27

wi| Order/Hide/Reveal Dbjects =
=
~Revealed ~Hidde

Sl MizerOut
i+ Manual Sepvap
= Ascending Seplig

i Descending CaslBes o |
LTS ap <~Heved |

Maove Selecti Saleshas .
ove Selaction i Hide-—> |
- LT5Lig
SalesDP
v TowerFesd
LiquidProd

Ovhd

oK I Cancel |

Option ‘ Definition

Allows you to manuall rearrange the Workbook objects.
Manual Select an object (or multiple objects) in the Revealed
group and use the up and down arrows to move the
selected object(s) through the list.
Alphabetical Sorts th_e Names of thg objec_ts in alphapetically ‘
Ascending ascending order. Any item with a numerical name will be
listed first in an Alphabetical Ascending Sort.
Alphabetical Sorts the_ names of t_he objeqts in alphabetically_
. descending order. Lists any items with a numerical name
Descending last.

Use the Hide and Reveal buttons to hide or display the objects within
the workbook.
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Variable Sort

The Variable Sort lets you reorder the variables on the Workbook tab.
For this example, you will use the default stream variables list. To
reorganize the order in which these variables appear on the Workbook
tab, use the following procedure.

Select Setup from the Workbook drop down menu.

2. On the Setup view, select a Workbook tab from the Workbook Tabs
group and press the Order button in the Variables group. The Move
Components dialog appears.

Figure 4.28

éﬂ Move Yariables x|

Wanour Frachon ¢
Temperature
Prassure Cancel |
Malar Flow
Mazs Flow

Liquid olurme Flaw
Heat Flow Y

3. Select the variable(s) you want moved from the Move Variable

If variables were added to the group.

Workbook tab as a group, i.e. 4. Press the Up Arrow or Down Arrow button, depending on how you
component molar flows, you

cannot move these want to move the variable. The variable(s) selected in the Move
individually, but only as a Variable group will be in a new position. The other variables will
group. not have changed.

5. Close the view by pressing the Close button and then press the
Close button in the Setup view to return to the Workbook tab.
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HYSYS has been designed such that the analysis of your process is not
something that occurs after the fact, but rather, it is an integral part of
building the model. This is a direct result of the power of Event Driven
simulation. Information is processed as you supply it, with calculations
being performed automatically. The key is that results are available
immediately, and due to the Event Driven nature of HYSYS, you can
access whatever information you need at any time, including as
calculations are proceeding.

The approach incorporated for Flowsheet analysis in HYSYS is very
powerful. You gain the greatest possible process understanding by
examining both the individual components of your process and the
process as a whole. All internal relationships which govern your process
are revealed, rather than just the end results.

The Flowsheet analysis tools in HYSYS have been developed around
this interactive approach to modelling. Because of the object oriented
design, there is a great degree of flexibility provided in this area. Since
there is no standardized way to look at process information, there are a
variety of ways in which the necessary information can be presented,
from tabular to plots. The power of HYSYS is demonstrated in that the
various analytical tools are available simultaneously, with the same
information being displayed in a variety of manners.

Previous chapters have already outlined some of the analytical
capabilities built into the Main Interface elements, such as the Property
View, the PFD and the Workbook. This chapter will explain some of
these in greater detail as well as the specific analytical tools available.

5.1 Property View
Flowsheet Analysis

In HYSYS, Stream and Operation property views contain analytical
information based on the current Flowsheet conditions. For example,
the Stream property view has a page which contains information
concerning all phases present in the stream. Also, certain operations
have pages which display performance profiles, results, and other
analytical information.
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Property View Flowsheet Analysis

Refer to Section 2.1 - Material
Stream Property View in the
Steady State Modeling
manual for details on the
various page tabs.

See Section 5.5 - Attaching
Utilities - for information on
attaching a utility to a stream.

5.1.1 Stream Analysis

Included as part of the Stream property view are two tabs containing
information pertinent to stream analysis: the Worksheet and
Attachments tabs. The Properties page in the Worksheet tab contains
detailed physical property information about the stream. The
Conditions page is simply a subset of the information provided in the
Properties page. The Utilities page in the Attachments tab is used to
attach Utilities to the stream, while the Unit Ops page indicates the unit
operations attached to the stream.

Figure 5.1

> Regen Bttms =10]x|
Worksheet [Streamn Name Regen Bttms
. apour £ Phaze Fraction 0.00000
Conditions [T emperature [C] 12431
Properties Pressure [kPa] 21718
e alar Flaw [kgmalesh] 18734
Ci I

SmRastian s Flow ka#h] 44043
Hates Liquid /olume Flaw [m3/h] 4306
kdalar Enthalpy [k kgmale] -1.943e+04
Molar Entropy [k kgmale-C] 97.817
Heat Flow [kJ/h] -3.6334e+07

EI i

' Worksheet / &ttachments [Dynamics ,( UserVariables /

Delete | i Deline from Other Steam.. || + I = I

Open the Stream property view and go to the Properties page in the
Worksheet tab. In addition to containing the basic stream conditions,
more detailed physical property information for the stream is shown.

With the Stream property view at its default size, the page has vertical
and horizontal scroll bars. The vertical scroll bar allows you to view the
additional properties in the list. By using the horizontal scroll bar, you
can scroll left and right to view the Vapour, Liquid and/or Aqueous
phases for the stream.

Instead of scrolling through the view, you can resize it so that all phases,
and all of the properties for each phase can be seen, as shown below.
The Liquid Phase is referred to as the Aqueous Phase because Water is
present in the Stream. The other phases you may encounter are Light
and/or Heavy Liquid.
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Figure 5.2

_'Hegen Bttms _I- _ID ll
| —
Worksheet Stream Mame Fegen Bttms Aguenus Phase
. apour / Phase Fraction 0.00000 1.00000
Conditions Temperature [C] 124,31 124,31
Properties Fressure [kPa] 217.18 217.18
B talar Flaws [kgmale/h] 1873.4 18734
e Masss Flow [kay/h] 44043 44043
Notes Liquid Volume Flow [ma/h] 43.06 43.05
talar Enthalpy [k Akamaole] -1.943e+04 -1.943e+04
b olar Entropy [k /kgmale-C] 97.817 97817
Heat Flow [kl /h] -3 6334e+07 -3.6334e+07

-=\Wolksheel/mtachments KDynamics K User Varisbles 7/
2 —
Delete | i Defing from Other Stream... |

5.1.2 Unit Operation Analysis

Many Unit Operations in HYSYS have pages that contain analytical
A Worlcsheet tab is available information. The Heat Exchanger displays its analytical information on

on each unit operation the Worksheet and Performance tabs.
property view. It provides
access to the streams attached

; The Details page in the Performance tab is shown in Figure 5.3. This
to the unit.

page displays Heat Exchanger information in two groups:

» Overall Performance
» Detailed Performance
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THE-100 =0l
[F:0000 Jlch -] |
Performance Overall Pefformance—————————————————————
_ Lty <emply:
s Hest Leak 00002 +00 ki h
Flats Heat Loss 0.000e+00 kd¢h
Tables LA 2.30e+05 kJ/C-h
in. Approach 28.800C
Lmtd 2387 C

~Detailed Performance—————————————————

LI Curvature Error 0.0000 kJ/C-h
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Cold Pinch Temp 57.0757 C
Ft Factor 1.0000
Uncarrected Lmtd 29.874C

_\ D esign /(Haling /(W'Ulk Sheet \W
poce | I Usceie | lonored

The Plots page in the Performance tab lets you to generate curves for
the shell and/or tube sides of the heat exchanger. From the Plot Type
drop down, you can select the X and Y axis variables for the plot. The

Tables page displays the same information provided in the Plots page

but in tabular form.
Figure 5.4
IFE-100 =131 x]
| |
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2 ymn Heat Flow vs Temp j
=
[} =
bt
[}
& mn
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HeatFlow (kdh)
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The type of analytical information found in operation property views is
dependent on the operation type. Regardless of what the operation is,
the displayed information is automatically updated as conditions
change.

5.1.3 Simulation Navigator

The Simulation Navigator acts as a shortcut means of quickly viewing
the property view of any stream or unit operation within your HYSYS
case.

You can access the Simulation Navigator by selecting the Simulation

IE Navigator option from the Flowsheet menu bar or by clicking the
Simulation Navigator button in the button bar. This will open a
Simulation Navigator button window allowing you to view any stream or unit operation. Selecting an

object from the tree list on the left will display its property view on the
right just as it would appear as if accessed from the flowsheet.

Figure 5.5

[F- Simulation Navigator ] 3|
| —
% Obiject Filker Worksheet Stream Mame: ColdGas Vapal
 Status Filker Conditi apour ¢ Phase Fraction 0.79905
" Flowsheet Filker Temperature [C] 15.315
Properties Fressure [kPa] 33990
=+ Streams C i [ olar Flow [komaledh] 4471
- Bolyp @COLT Sl Mass Flow [karh] 10514
C30uty Hotes Liguid % alume Flow [m3#h] 2876
- ColdGas K. Value [ olar Enthalpy [k /kgmole] -8 BE4e+004 |2
i olar Entropy [k /komale-C] 14119
- CondDut
o Heal Flow [k/h] 396290407 23
CondDuty @COL1
- CoolGas Std Lig Vol Flow [m3#h] <emply>
-~ Feed1
Feed 2
4 »
-~ LiquidPrad J—I —I
- LiguidProd &C0LT
LTSLig
- LTSWap
- MirerOut
Ovhd " -
- Ovhd ®COLT “ Worksheet / Attachments KDynamlcs ,( User Variables /
ety S w
RetDuty GCOLT d e =
1 | | Define from Dther Steam... | (e =]

Figure 5.5 above shows a Stream property view as it would appear for
the ColdGas Stream object currently highlighted.
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There are three radio buttons that allow you to filter the flowsheet
objects.

» Object - This filter organizes the attachment tree via object
type. This allows you to look at just the heat transfer equipment
or all of the vessels.

» Status - This filter allows you to view all of the objects via status
type. There are five different status types that the objects are
filtered into: OK, missing optional information, warning, missing
required information and error.

» Flowsheet - All of the objects contained in a column or
subflowsheet are shown under their respective column/
subflowsheet title. The objects in the main flowsheet are just
listed in alphabetical order.

For certain objects. you may need to enlarge the view horizontally to
see more of the property view. This can be performed by selecting a
window edge with the mouse and dragging to resize the view.

5.2 Navigation

HYSYS provides two Navigational aids that essentially bring the Multi-
Flowsheet architecture into a flat space. A simulation containing a Main
Flowsheet and Sub-Flowsheets (Columns and/or Template
SubFlowsheets) can be considered as having a Directory/File structure.
Flowsheets are directories (with the Main Flowsheet being the Root
directory) with Flowsheet elements (streams, operations or utilities)
being the files. However, one difference is that Sub-Flowsheets are both
Flowsheet Elements (within the main simulation) as well as Flowsheets
themselves. The effect of this difference on how you use the
navigational tools will be illustrated in the following subsections.

The two Navigators provided are:

Navigator ‘ Definition

Locate and view any Flowsheet Element within any
Flowsheet, or enter the build environment for a
Flowsheet. The object navigator is also used to
select objects for Utilities.

Object Navigator

Select a process variable for an object from any
Flowsheet. You will use this Navigator during the
installation of Controllers, Adjusts, Strip Charts,
Spreadsheets, etc.

Variable Navigator
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5.2.1 Object Navigator

You can access the Object Navigator (shown in Figure 5.6) in four ways:

# .
J » Double click on an empty area of the DeskTop.
Navigator Button * Press the Navigator button on the Button Bar.

* Choose the Flowsheet option from the Menu Bar, and then
choose Find Object.

* PressF3.
Figure 5.6
Flowsheets group contains Contains Objects Radio Buttons designate
Flowsheets, Sub-Flowsheets present in the which object types will be
and Templates. highlighted Flowsheet, displayed in the
according to the Filter.  Flowsheet Objects group.
zuhiecl MNavigator _ |E||1|
—Flowshest —Unit Operation Filter
Case ... [Manl___i| | [Feed Bottoms Al
Sw Stipper  [COL1) S Stripper (- Chrsams
* UnitDpz
" Logicals
" Custom
Setup Custom |
Build Find. |[ Wiew | Cancel |
Enter the Environment ofithe Allows you to create your
highlighted Flowsheet by own filter topic for the
pressing this button. Flowsheet Objects list.
Locates and opens the ~ Opens the property view
property view of a of the selected object.
named object.

Object Filter

The Obiject Filter group is common to both the Object and Variable
Navigators. These radio buttons allow you to filter the Object list to only
those of a certain type. For example, choosing the Streams radio button
will show only streams.

The Setup Custom button allows you to define your own filter criteria:
When a ‘+’ is located after a

name in the list, highlight the 1. Access the Select Type list of available objects by selecting the
name and press ENTER or Custom radio button or the Setup Custom button. The Setup
double click on the name to Custom button is used when the Custom radio button is already
expand the list. selected.
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Navigation

Refer to Chapter 8 - Utilities
for more information
concerning available utilities.

2. From the Select Type dialog, choose the stream type or unit
operation type and press OK.

Locating a Property View

The Object Navigator works in a left to right sequence. When you
highlight a Flowsheet, all Flowsheet objects (based on the current filter)
are displayed in the Flowsheet Objects group.

To access a property view for a specific Flowsheet object, use one of the
following methods. For all three of the methods, you will need to first
select the appropriate Flowsheet from the Flowsheets group.

» Highlight the desired object in the Flowsheet Objects group
and press the View button.

» Double click on the object in the Flowsheet Objects group.

» Press the Find button. This produces a dialog in which you
provide the name of the Object you wish to locate.

When you have located the desired object, the Navigator closes and
places you in the Property View for that stream or operation.

In the Object Navigator view (shown in Figure 5.6), SW Stripper
appears as both a Flowsheet and a Flowsheet Object. To the main
simulation, each Sub-Flowsheet appears as a single operation and has
an appropriate property view (or outside view). Selecting SW Stripper
from the Flowsheet Objects group brings you to this outside view.

Entering Build Environments

You can enter the Build Environment for any Flowsheet directly from
the Object Navigator. Highlight the Flowsheet (in the Flowsheets
group) and select the Build button, or double click on the Flowsheet
directly.

Selecting an Object for a Utility

A simplified version of the Object Navigator is used when an object
must be selected for a utility. The same functionality is present, in that a
Flowsheet must be selected and then an object from within that
Flowsheet highlighted. However, you cannot enter other build
environments or access the property views of objects from this form of
the Navigator. Its sole purpose is to present the available objects for the
utility.
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HYSYS will automatically filter the list of objects according to the type
of utility. For instance, an Envelope utility performs calculations for
streams, thus the Navigator will show only available streams. The
Navigator accessed via the Envelope utility is shown below.

Figure 5.7

% Select Process Stream x|

Flowsheet DObject
Caze [Main] Feed

T-100 [COL1] | Propane =

Propene Object Filter——

0-Condenser & Al

-Fieboil

BRI i Streams
" UnitOpz
" Logicals
" Custom

Custamn...

Disconnect
LCancel

Once an object is selected for a utility, you can remove it using the
Navigator. Simply re-access the Navigator and press the Disconnect
button.

5.2.2 Variable Navigator

When you are browsing for variables (i.e. selecting a process variable
for a controller or a Strip Chart), the Variable Navigator is used. The
Variable Navigator uses a similar structure to the Object Navigator, but
allows for a more detailed search. When the Flowsheet radio button in
the Navigator Scope group box is selected, you can select the
Flowsheet, the Object, the Variable, and a Variable Specific
simultaneously.

For example, consider the situation where you want to select the
Process Variable for a controller. When you press the Select PV button
(from the Controller Connections page), the Variable Navigator will
appear.
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Navigation

Refer to Section 5.2.1 - Object
Navigator for details on list
filtering.

Figure 5.8

* Select Input PY For IC-100 o =] 4
Flowsheet Object Wariable fariable Specifics oK.
Caze [Main] COZ2_Stream Actual G as Flow Na —
CO2%ash [COL1] |To CO2wWash Actual Liguid Flow
Conc [COLZ] | Ta_Fermentar Actual Yolume Flow X ’
Lights [COL3 |wiash H20 Awerage Liquid Dersiy Metharil Object Fiter——
Rect [coLd) | 7151 Comp K W alue [y/x] Aceticacid i Al
Comp K Yalue - Heawy Li 1-Propanal
Comp K Walue - Light Liqu 2-Propanaol - Stn.aams
- Comp K Yalue - Mixed Lic 1-Butanol C U"“t_D B
~Mavigator Scope——— Comp Mass Flow 344-1-Cdal " Logicals
 Fowen e (e G
- Cas? Comp Mole Frac Custorn... |
" Basis Comp Yolume Flow
 Utilky E;T&Vo\uma s Disconnect
Heat Flow
Heat Of Y anourization LI
Yariable Description: Comp Mole Frac (Ethanal] ﬂl

Using the Variable Navigator

When selecting a variable, you work your way from left to right through
the groups. The Object Filter eliminates selections from the Object
group according to your selection of a radio button. Selected items will
be highlighted, as shown in the previous Variable Navigator view.

The procedure used for selecting a process variable is:

1. Choose the Flowsheet radio button from the Navigator Scope
group box.

2. From the Flowsheet group, select the Flowsheet from which the
process variable will be selected, in this case, CO2 Wash.

3. The Object group contains all the objects (streams, operations, and
logicals) within the chosen Flowsheet. Select To_Fermentor to be
the process variable.

4. Inthe Variable group, all the variables relevant to the chosen
Object are displayed. In this case, Comp Mole Frac is selected.

5. For certain variables (such as component specific variables), the
available Variable Specifics are listed in the fourth column. Choose
Ethanol.

6. The Variable Description box contains the description that will
appear in the Variable cell for a controller, and the label for the
Variable in a Strip Chart. You can change the name supplied by
HYSYS.

7. To complete the selection, press the OK button.
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Below the Object Filter group, there are two buttons, Disconnect and
Cancel. The Disconnect button removes a connected variable while the
Cancel button simply closes the Navigator without saving any changes.

Navigator Scope

The final section of the Variable Navigator is the Navigator Scope
Column Spec Values will group. This group contains four radio buttons.
appear as Variable Specifics

when you select Spec Value as ) —
the Variable. Object ‘ Definition

When this radio button is selected, the Navigator
displays the previous view. The Object group box

Flowsheet contains a list of all the Flowsheet Objects, as
determined by the Object Filter.
This radio button is primarily used to access general
case information; for instance, information

Case concerning the Main Solver or Optimizer. You can

also use this radio button when a column is the Main
Flowsheet, i.e. the case is a column template, to
access column specification variables.

Figure 5.9

# Select Input PY For IC-100 i =] B

Case Object Wariable “Yariable Specifics ok
Caze tdain Solwer | Uszer variables

Mavigator Scope———
" Flowsheet

' Case
" Basis

€ Utiliey Dizconhect
‘Yariable Description: LCancel
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Navigation

Object ‘ Definition

Basis

When this radio button is selected, the Navigator
shown in Figure 5.10 appears. If different property
packages or components are being used for
SubFlowsheets, they can be accessed by using this
radio button. In the Basis Object group box, each
basis for the simulation will be listed. Once a basis is
highlighted, its components and property package
will be shown in the Object group box. Each
component will have a list of variables from which to
choose. For the property package selection in the
Object group, you will be able to select options from
the Variable group, the Variable Specifics group

and the More Specific group.

" Flowsheet
"~ Case
% Basis

€ Utiliby

Mavigator Scope———

‘Yariable Description:

Figure 5.10
# Select Input PY For IC-100 i =] B
Basis Object Object Wariable “Yariable Specifics ok
Basis-1 1-Butanal CH Solubility -

1-Propanol Coal Analysis - Carban

2-Pentanal Coal Analysiz - Chlorine

2-Propanol Coal Analysis - Hydiogen

3-t-1-Cdol Coal Analysis - Mitragen

Acetichcid Coal Analysiz - Others

Basis-1 - Stab Test Coal Analysis - O=ygen

coz Coal Analysis - Sulphur
Ethanol Coal Analysis - Taotal
Glycerol iti

H20

Methanol

MNRTL C5/G5 Molar Volume

C5/GS Solubility bi "
Dipole Moment Disconmec!

Flazh Paint

IEnhca\ Temperature

EnthalpyB aziz0ffset _I
LCancel

Object

Utilities

‘ Definition

When the Utility radio button is selected, the
Navigator shown below appears. A special utility
Object Filter appears, from which the Object list
can be shortened. The Object Filter All radio button
shows all of the Utilities installed in the case. The
Variables group displays only the variables
associated with the chosen Utility. For example, the
variables for an Envelope utility are shown here.
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Figure 5.11

# Select Input PY For IC-100 i =] B
Case Object Wariable “Yariable Specifics ok
Caze Critical Properties-1 Pzeudo Po
Pseuda Zc Object Filter——
True Po & Al
True T
True e » [C
True Zc " Cald
Mavigator Scope——— User wariables " Envelope
" Flowsheet € Hydrate
‘® G Disconnect
" Basis =
= Utiliey
‘ariable Description: Pseudn Te LCancel

5.3 DataBook

With the redesigned DataBook, HYSYS provides alocation from which a
systematic approach to data analysis can be taken. The DataBook
allows you to monitor key process variables in Steady State and in
Dynamics mode. Variables for all DataBook features are selected in a
single location. You can then activate variables from the main list for
each application.

There is only one DataBook in each HYSYS case, containing variables
from all Flowsheets. All of the following features are defined and
accessed through this single DataBook:

Databook Features

Process Data Tables

Strip Charts:
« Historical Data Table
¢ Current Values Table

Data Recorder Scenarios

Case Studies

Plotting for the Data Recorder and Case Study tool

You can access the DataBook by using the CTRL D hot key combination,
or via the Tools option on the Menu Bar.
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You can place as many

DataBook

variables as you want on the

Variables tab.

Refer to Section 5.2.2 -
Variable Navigator for

instructions on the use of the

Variable Navigator.

5.3.1 Variables Tab

All variables that will be used for the features of the DataBook are added
on the Variables tab. The variables added to the DataBook are
displayed in the Available Data Entries group box. For each variable,
the Object to which it is attached and a Variable description are listed.

Figure 5.12

-% DataBook

=0l

—Ayailable Data Entrie

Object Wariable

TEG Feed Malar Flow

PwKD Vessel Pressure
Fafl0 Yeszel Temperature
TEG Feed Temperature

Cond @ Utility Inlet Temp

Edit.

i Insert..

Delete

‘. ¥ariables / Process Data T ables /( Strip Charts K D ata Recorder /( Case Studiss [/

Adding a Variable

The procedure for adding a variable is illustrated with the following
example. The variable to be added is the tray 6 temperature in a
Column operation.

1. Select the Insert button from the Variables page to open the
Variable Navigator.

Figure 5.13

‘Yariable Description:

Stage Yap Comp Mass FI
Stage ap Comp Mole Fh
Staoe Yap Ligvolume Fre ™

» Yariable Navigator ol x|
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TEG Regenerator E-101 Stage Lig Comp Ligol FI 3_Ts1 5 "
Pw/K0 Stage Lig Comp Mass Flc Object Fite
L/R Exch Stage Lig Comp Male Fla Al
Makelp Stage Lig Ligvolume Frac
P-100 Stage Liq Mass Frac o Sln.aams
- Remove TEG Stage Liq Mole Frac B & U”'l_DDS
Mavigator Scope——— | Saturate Stage Lig Met Ligvolume - ¢~ Logicals
T-100 Stage Lig Met Mass Flow | T&- = Cugt
& Flowshest TEG Regenerator Stage Lig Met Malar Flow 11__T541 Lsiom
C Casg W-101 Stage Pressure 12_T541 Custom... |
i~ Basis WLW-100 Stage Temperature 13_T541
= Utiliey Stage ap Comp Lighol F 14_T541

Stage Temperature [E__T5-1]

LCancel
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Notice that the Object Filter
has been used to display only
Unit Ops.

When a Variable is deleted
from the Variables page, it is
removed from all features in
the DataBook, i.e. the Process
Data Tables, the Strip Charts,
etc.

Variables for the Process Data
Tables are selected on the
Variables tab of the
DataBook.

2. From the Flowsheet group, select the Main Flowsheet containing
the variable.

Move to the Object group and select T-100.
In the Variable group, select Stage Temperature.

More detail is needed to fully define the Variable. Move to the
Variable Specifics group and select 6_Main TS.

6. The Variable Description box contains the name that will be
associated with the variable. If you want you can change the name
at this time. In this example, the name has been changed to
Stg6_Temp.

7. Press the OKbutton to return to the Variables tab of the DataBook.

When you return to the DataBook, note that T-100 is shown under
Object and Stg6_Temp is under Variable.

Editing a Variable

To edit a variable, highlight it in the Available Data Entries group and
press the Editbutton. This will produce the Variable Navigator view.
The Navigator selections are highlighted and will correspond to the
selected variable. You can change any of the selections: Flowsheet,
Obiject, Variable, Variable Specifics or the Description. After making
changes, press the OKbutton. If you decide after making the changes
that you do not want them, press the Cancel button. You will return to
the Variables page and your original variable selections will be intact.

Deleting Variables

Any variable added to the DataBook can be deleted from the Variables
page. Highlight the Variable and press the Delete button. HYSYS does
not require confirmation of the deletion, so make sure you have
selected the correct variable.

5.3.2 Process Data Tables Tab

Process Data Tables are installed individually via the Process Data
Tables tab. On this tab, you can view, add, or delete customized process
data tables. For each table, you can add any combination of key process
variables from the list of available variables. Variables can be used in
multiple Process Data Tables.
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Figure 5.14

Lists all the Process Data Views the highlighted Supply a descriptive name for
Tables in the case. Process Data Table. the highlighted Process Data
Table.
-: DataBjook o =] |
—Awailable Process Data Table Individual Process Data Selection 1
FrocDatal . Process Data Table FrocDatal
Adds a new Process ice s | -
Dhl_ect ariable Show
Data Table. Add T T
Conderser Cond P []
ﬂJ Fieflus Fieflus []
Butanes i-C5in Butanes
S J DeButanizer Fieflux Fatio []
Feed1 Feed1
Feed 2 Feed 2
kain TS Stage B Temp
Process Data Tables / Strip Charts K Data Recorder /( Case Studies /
Deletes the highlighted When the Show check box is
Process Data Table. activated, the Variable is added
to the highlighted Process Data
Table.

Adding a Process Data Table

When the Process Data Tables tab is first accessed, there will be no
Available Process Data Tables in the list. Refer to Figure 5.14 while you
create a Process Data Table.

Select the Add button.

2. The default name ProcDatal will appear in the list of available
tables. If desired, enter a different name in the Process Data Table
Variables can be shown in input cell.

more than one Process Data

Table. 3. Inthe Individual Process Data Selection group box, all variables

available in the DataBook will be listed. Activate the Show check
box for each variable that you want to appear in this Process Data
Table.
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When a Process Data Table is
deleted, the variables
associated with it are not
deleted from the DataBook.

Deleting A Process Data Table

There are two methods available for deleting a Process Data Table from
a case. Each of the methods is permanent, in that a deleted Process
Data Table cannot be recovered. Also, HYSYS does not ask you for
confirmation before deleting a Process Data Table. The methods
available are:

» Highlight the Process Data Table name in the Available
Process Data Tables group and press the Delete button.

» Highlight the Process Data Table name and press the DELETE
key on the keyboard.

Viewing A Process Data Table

To view existing Process Data Tables use one of the following methods:

Figure 5.15

z ProcDatal Data i ] 4
JFeed 2 |
Object ariable Walue Linits
Feed 2 Feed 2 1.22%5e+04 kah
Feed1 Feed 1 4.950e-18 kath
[« | vl
View DataBook..

» Highlight the Process Data Table name in the Available
Process Data Tables group and press the View button.

» Double click on the name of the Process Data Table in the
Available Process Data Tables.

The Process Data Table shows the following for each variable:

» The Object to which the variable is attached
* The descriptive Variable name

* The current Value

* The Units
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DataBook

Variables for the Strip Charts
are selected on the Variables

tab of the DataBook.

5.3.3 Strip Charts Tab

Monitoring the response of key process variables during dynamic
calculations is best accomplished via the Strip Charts tab. Strip Charts
allow you to monitor the behaviour of process variables in a graphical
format while calculations are proceeding. Current and Historical values
for each Strip Chart are also tabulated for further examination.

Strip Charts are installed individually via the Strip Charts tab. Multiple
Strip Charts are allowed, and each of these can have an unlimited
number of variables charted. However, since the same variable can be
used in more than one Strip Chart, it is recommended that you utilize
multiple Strip Charts with no more than six variables per Strip Chart.

Chart. Chart in this cell.
; DataBook o =] 4
Displays all the Strip Avvlatie St neiicaal St Chat D et
Charts in the case. r&vallable Stip Char =k rIndividual Strip Chart Data ‘BBCEID
Datal ogger] M Dataloggerl 5 la Int. II]I]I]'I]EI"I oo
_“Strip Chart... whi St
. - Object ‘ariable Auotive
Displays the Current Historical... | TRFA 0P Yalus
values of variables in Bt feed Temperature =
the highlighted Strip Wapour Vale Percentange DDEI?
SPROSHT-1 Ad:
Chart. add | SPRDSHT-1 B1:
Delete |
Opens t.he Strip Chart > | seup |
Setup view.
_\\u"anablas ,( Process Data Tablds %, Strip Charts / Data Recorder ( Case Studiss /

Views the History Data Views the highlighted
of the highlighted Strip  Strip Chart.

Supply a descriptive name
for the highlighted Strip

When Active, the
associated Variable is
plotted on the highlighted
Strip Chart.

Deletes the highlighted ~ Adds a new Strip
Strip Chart. Chart.

The Strip Charts tab is split into two groups: Available Strip Charts and
Individual Strip Chart Data Selection.
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Available Strip Charts Group

The Available Strip Charts group consists of the Available Strip Charts
list that displays all the previously created strip charts. Six buttons
border the list box which allow you to manipulate the strip charts and
their properties.

Button Description

. Opens the Strip Chart view for the current selection
Strip Chart in the Available Strip Charts list.
Historical Dlsplgys the historical data of the highlighted strip
chart in tabular form.
Current Displays the Current values of the active variables in
the selected Strip Chart.
Add Adds a new Strip Chart to the Available Strip Chart
list.
Delete Deletes the selected Strip Chart.
Opens the Logger Setup view. The Logger Setup
Setu view displays the number of samples that will be
P stored in the Strip Chart. The view also displays how
frequently data is recorded into the strip chart.

Individual Strip Chart Data Selection Group

The Individual Strip Chart Data Selection group contains four objects:

Object ‘ Description

Name The name of the Strip Chart.

Sample Int. The sampling interval.

A matrix that displays the variables selected on the
Variables tab. The matrix consists of three columns:

« Object - displays the flowsheet source for the
Variable Selection variable.
« Variable - displays the selected variable.

« Active - toggles the variables in and out of the
Strip Chart.

Adding a Strip Chart

Refer to Figure 5.16 as you add a new Strip Chart to the DataBook.

1. Select the Add button in the Available Strip Charts group.

2. HYSYS installs the new Strip Chart and automatically names it. In
this case, the name is DataLogger1.
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DataBook

Variables can be shown in
more than one Strip Chart.

When a Strip Chart is deleted,
its attached variables are not
deleted from the DataBook.

3. The name of the currently selected Strip Chart, DataLogger1 also
appears in the Strip Chart Name cell. You can modify the name
directly in the input cell.

4. Inthe Individual Strip Chart Data Selection group box, all
variables available in the DataBook will be listed. Activate the
Active check box for each variable that you want to appear in this
Strip Chart.

Deleting a Strip Chart

There are a number of methods available for deleting a Strip Chart from
a case. Each of the methods is permanent, in that a deleted Strip Chart
cannot be recovered. Also, HYSYS does not ask you for confirmation
before deleting a Strip Chart. The methods available for deleting a Strip
Chart are:

» Highlight the Strip Chart name in the Available Strip Charts
group and press the Delete button.

» Highlight the Strip Chart name and press the DELETE key on the
keyboard.

» Highlight the Strip Chart name, Object Inspect it and select
Delete from the menu that appears.

Viewing the Strip Chart

The most common means of monitoring the trends of targeted process
variables is via the Strip Chart. This is a dynamic view that is being
continually redrawn with time labels shifting.

To view existing Strip Charts use one of the following methods:

» Highlight the Strip Chart name in the Available Strip Charts
group and press the View button.

» Double click on the name of the Strip Chart.

« Highlight the name of the Strip Chart, and object inspect it.
From the menu, choose View to display the Strip Chart.

If the Integrator has been started, the Strip Chart begins to accumulate
data points as soon as it is created.
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Strip Chart View

Figure 5.17

The Legend shows the Names and By default like variables are grouped under
Formats of the Variables, as they are a similar axis range. You may however
shown on the Strip Chart. create you own y axis in the Graph

Controls property view.

\li DataLoggerl =10lx]
Strip Chart LEg‘end - Dataloggerl ' =l

- 08759(C)
Strip Chart 083.79(%)
variables are X
grouped into their

. 355(C)
umt sets. Grouped —
variables share
the same y-axis
range. AEA5(%)
28.36 (%)
268.0 ‘ 270.0 2720 2740 276.0 278.0
Time—&xis d

. | Interval Markers are used to gs_rreg;vatlues. Otf)lt he
Time is always on the x-axis. measure variables at certain fip Chart variables.

instances in the strip chart.

You can manipulate the information displayed on the strip chart within
the Strip Chart view. There are several functions you can perform
directly on the strip chart.
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DataBook

Ifyou select the background of
the strip chart the following
mouse cursor will appear. It
will allow you to move in any
direction along the strip
chart.

£

Ifyou simply wish to move
vertically across the strip
chart select a curve with the
primary mouse button and
the following mouse cursor
will appear.

%

Selecting Curves

The y-axis will display the range and units of a specific variable in the
strip chart depending on which variable you select in the strip chart.
You may select a curve in one of two ways:

» Click any part of the strip chart variable curve on the Strip
Chart using the primary mouse button.

» Object inspect the Strip Chart. Choose Select Curve from the
Object Inspection menu and select strip chart variable.

Figure 5.18
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FErint Plat
Fiint Setup...

Manipulating the Y-Axis Range

You can manipulate the y-axis range of the strip chart. In order to
modify the range of what is displayed:

1. Click and hold any part of the strip chart. A multi-directional
cursor will appear, as shown in the sidebar.

2. Drag the Strip Chart up if you wish to display a lower range of
values on the y-axis. Drag the Strip Chart down if you wish to
display a higher range of values.

By default, Strip Chart curves are grouped into their unit sets. For
instance, all temperature variables are associated and displayed with
the same y-axis range and units. By manipulating the range of a
temperature variable in the strip chart, you change the range of all
temperature variables associated with that axis.

If you wish to associate a different range to a variable in the Strip Chart,
you must first create your own axis. You may create different axes in the
Axis tab of the Strip Chart Configuration view. This view can be
accessed by object inspecting the Strip Chart and selecting Graph
Control.
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You may scroll across the Strip
Chart by either:

* the x-axis, or

e selecting the light blue

section of the Log Controller
Bar with the mouse cursor.

The following cursor should
appear.

-
You may move the cursor

along the bar to the interval
you wish to view.

Manipulating the X-Axis Range

You can manipulate the range of sampled data displayed in the strip
chart. HYSYS displays, below the x-axis, a set of colours indicating what
range of sampled data is displayed in the strip chart. You may increase
or decrease the range of sampled data. You may scroll the strip chart
over a range of recorded strip chart data. Depending on how much data
is already recorded in the Strip Chart view, a Log Controller bar similar
to one shown in Figure 5.19, will be displayed below the x-axis.

Each colour in the Log Controller Bar is described as follows from left to
right:

Colour ‘ Definition

The gray section of the strip chart displays where

Gray Bar there is no data in the strip chart.

The Dark Blue section shows where strip chart data

Dark Blue Bar is recorded.

The Red marker labels where data are first displayed
in the strip chart. You can expand the range of
display in the strip chart by “dragging” the red marker
to the left (away from the yellow marker). Decrease
the displayed range of data by dragging the red
marker right (towards the yellow marker).

Red Marker

This section graphically shows which section of the
strip chart is displayed. You may click and drag the
light blue strip of the Log Controller bar across the
strip chart x-axis to view the history of the strip chart.
Drag the light blue strip of the Log Controller bar to
view the most recent recorded data.

Light Blue Bar

The Yellow marker labels where the displayed data
ends. You can expand the range of displayed in the
strip chart by “dragging” the yellow marker to the
right (away from the red marker). Decrease the
displayed range of data by dragging the yellow
marker left (towards the red marker).

Yellow Marker

Creating Interval Markers

You may create and display interval markers on the strip chart. Interval
markers are used to measure variables at certain instances in the strip
chart. The strip chart variable value appears next to where the interval
marker intersects the strip chart variable curve.
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+

Left Arrow Cursor

%p

Zoom Strip Chart Cursor

DataBook

You may add up to four interval markers to the strip chart. To add a new
interval marker, use the following procedure:

1. Ensure that the most recent strip chart data is displayed on the
Strip Chart view. (The light blue part of the Log Controller Bar
should be located at the far right of the x-axis.)

2. Place the cursor on the right edge of the strip chart. A left arrow
should be in place of the cursor.

3. Press the primary mouse button and drag the interval marker
across the strip chart.

Zooming in on the Strip Chart

There may be instances when you want to focus on a particular area in
the Strip Chart. In order to zoom in on an area of the strip chart, press
the sHIFT key and click, the mouse cursor should change to a
magnification glass. Drag an area onto the strip chart. The y-axes
scaling will change to reflect the zoom.

Figure 5.20
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Object Inspection Options

The options available through the object inspection of the Strip Chart
are displayed in the following table. The Object Inspection menu
appears if you click on the Strip Chart using the secondary mouse
button.
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Option ‘ Description

The Graph Control option allows you to customize the appearance of the
Strip Chart. You are able to modify curve and axis parameters in this option.
For more information regarding the Graph Control option, refer to the Graph
Control that appears later in this section.

Graph Control

Select the Legend option in order to display the Legend view.

Strip Chart Legend - Dataloggerl x|

Curve Names
TRF-1 - OF Yalue
feed - Temperature:

Line Style
Solid
Sobid

Wapour Valve - Percent Open Solid
Legend SPRODSHT-1 - Ad: Solid
SPROSHT- -B1: Solid

The Legend view displays all the Curve Names, Colours, and Line Styles
associated with the Strip Chart variables. You may modify the Curve Name or
Line Style of any variable by clicking on the corresponding cell in the Legend
view. Modify the Curve Name in the Edit Bar. You can choose a different Line
Style from the Edit Bar drop down list.

The y-axis will display the range and units of a selected variable in the strip

Select Curve chart. You may select a curve in one by choosing the Select Curve option
from the Object Inspection menu and select any strip chart variable.

Auto Scale You may choose the Auto Scale Curve option if you wish to have HYSYS

Curve automatically set the bounds for the y-axis of the selected curve.

Print Plot You may print the Strip Chart by selecting the Print Plot option. HYSYS

prints the strip chart as it appears on the screen.

Select the Print Setup option in order to modify any print options associated

Print Setup with printing the Strip Chart.

Graph Control

You can modify many of the strip chart characteristics in the Strip
Chart Configuration view. You can access this view by selecting Graph
Control in the Object Inspection menu. The Strip Chart Configuration
view contains four tabs: General, Curves, Axes, and Time Axis.
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General Tab

The General tab contains information used to format the chart
appearance.

Figure 5.21

Check the Visible check box in order to make the Background,

Grid, or Frame colours visible. You may choose a colour for the

item by double-clicking on the Colour box and selecting a colour
from the Colour view.

éﬂ Strip Chart Configuration - Dataloggerl = IEllil

| l ]|
Check boxes are

used to modify the rEnable———— Backgroun: Girid Frame
¥ Time Asis ’7C0|Dur I ’7Co|our - Colour -

appearance of the L
Strip Chart. Activate v Yalue dres v “isible v Visible W Wisible

the appropriate V¥ Realtime Value Bar
check box to display

the option on the

Strip Chart.

Open Databook |

General fCurves £fres £ Time Aeiz £

Click the Open Databook button Click the Setup Logger button in
in order to bring up the Databook order to bring up the Setup
view. Logger view.
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Curves Tab

The Curves tab displays information regarding the appearance of
individual curves in the Strip Chart. You may also modify how strip
chart variables, variable titles and units are displayed on this tab.

Figure 5.22

The Object/Variable and Display Label fields Click the Show Curve check box
display the Strip Chart curve names. By default, to display or hide the selected

the Display Label is copied from the Object/ curve. Click the Live Values

Select a specific Strip  varjable field. You may what is actually check box to display the most
Chart variable whose  gisplayed in the Strip Chart by modifying the recent calculated strip chart
plot characteristics you Display Label field. values.
wish to display in the
S;Lveezftsgé:;t;r?l: ﬁ Strip Chart Configuration - D ataloggerl ;IEIEI
TRF-1 is currently | | [ |
displayed in the —_— |
Curves tab. 7%325-?1:3;:;1&?3 (sl aiitte ITF\FJ DR el Ii_nag:uw Curve

| o I A
Modify the curve colour SPROSHTA - B1:

and line style in the Calour # Sty
Edit box. You may 4—"7- Senln:l—v‘

¥ Use Default Units

choose a colour for the Scaling Asi

item by double-clicking > | Asisl - Temperature =l

on the Colour box and

selecting a colour from Show All | Open Databook | Setup Logger | Delete Cyve

the Colour view _\Genem\ \Eulves fiwes 4 Time|Anis Vi

Displays the Axis associated Click the Open Click the Setup Deletes the Curve

with the selected Strip Chart Databook button in Logger button in order

variable. You may order to bring up the to bring up the Setup Displays the Units of
Databook view. Logger view. the curve.
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Axes Tab

You may create, modify and delete y-axes in the Axes tab. The Axes tab
allows you to create different types of axes that can be associated with
different strip chart variables.

Figure 5.23

The Object/Variable and Display Label fields display the You may label the axis with
Strip Chart curve names. By default, the Display Label is units. If you do not wish to label
copied from the Object/Variable field. You may change your axis with units, deactivate

what is actually displayed in the Strip Chart by modifying the the Show check box.
Display Label field. If you to wish to label your axis,
deactivate the Show check box

Select a specific axis 4 Strip Chart Configuration - D atalogger] =10]x]
whose [ | = |
characteristics you
wish to display in the pois] - Temperature | ~Labet  — Unit
Auiz? - Percent “Axis‘l - Temperature ‘ “ C = ‘
Axes tab. g3 - Unknawn
—Scalin Curve
. : Low Range Yalue | High R ange Yalue TRF-1 - OF Yalue
Modify the axis range Current 22.10 96.35 | _Set | || |feed - Temperatue
in the Scaling group Default 50.00 50.00 | ge | || [BFRDSHT--B1:
box. The Current
range displays the —= . AutoScale |
actual range of the

axis. Press the Set Mewssis | el |
button to copy ——
current ranges into _\Gene £l Ktulves\i es £ Time Anis /
the default field.

Press the Use button

Press the New Press the Press the Delete The Curves group box
to copy default Axis buttonto  AutoScale Axis button to displays all strip chart
ranges into the create an new  button to delete an axis you variables associated
Current field. axis. automatically  created. You with the selected axis.

scale cannot delete the
default axes.
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Time may be entered in the Time Axis Tab

format:

The Time Axis tab is used to modify the display range of the strip chart.
HHH:MM:SS.S

Figure 5.24

The Low Time and High Time fields indicate what range of time is
displayed on the strip chart. You may modify these fields directly
in the Time Axis tab.

ﬁ Strip Chart Configuration - Dataloggerl = IEllil
The Delta Time field & Seconds [ LowTime 7 igh Time
represents the ‘@ Itz f 13,62 | 40.00

.  Hours =
difference between  Formatted | Dela Time
the High and Low ~ 20.38

Times. You may

modify this field.
e Datsbock | S
"\ Geneid //Cunss faves', Time Axis /
Click the Open Databook button Click the Setup Logger button in
in order to bring up the Databook order to bring up the Setup
view. Logger view.
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DataBook

The Current button on the
DataBook Strip Charts page
displays the current values of
the variables for the selected
Strip Chart.

The Historical Data view is
resizable.

The same variable on multiple
Strip Charts will be recorded
independently using the
settings for the Strip Chart.

Setup Chart...
Print Chart

Print Datashest...

Historical Data

The Historical Data view records the data history for the variables on a
Strip Chart. The number of points recorded and the time between
points is determined by the Accumulated Points and Sampling Rate in
the Strip Chart SetUp view. The Historical can only be accessed on the
Strip Charts tab in the DataBook (by pressing the Historical button).

The Historical Data view is a scrolling view of all recorded values for
each of the Strip Chart Variables. You can move up and down through
the list of data. You can also print the contents of the Historical to a file
with the Save To File button. This prints the set of information in the
Historical to an ASCII file.

Figure 5.25

 History Data [StripChart1) N [=]
|2274. | | |
. Stage & Temp Feed 2 Feed1 -
Time (< o) [kah] [kath] j
2274, 38.44 1.205+04 4.950e-18
2281. 98.45 1.225e+04 4.950e-13
2288, 9845 1,235+ 04 4.950e-13
2294, 98.47 1.225e+04 4.950e-13
2300 9848 1.225e+04 4950818
2307 533.43 1.225e+04 4.950e-13
2314, 53850 1.205e+04 4.950e-13
2320, 38,51 1.205e+04 4.950e-13
2326, 3853 1.205+04 4.950e-18
233, 9853 1.225e+04 4.950e-13
2340, 9854 1,235+ 04 4.950e-13
2346, 92,56 1.225e+04 4.950e-13
23R 9 R 1 27Resld A9R0e18 | T
<] ﬂ_‘

Object Inspection of Strip Charts

Like most objects in HYSYS, Strip Charts can be Object Inspected. Place
the mouse pointer on an area of the Strip Chart and press the
secondary mouse button. The options from the menu are:

Object ‘ Description

Setup Chart Opens the Strip Chart SetUp view.
Print Chart Prints the Strip Chart.

Previews or prints a Datasheet containing the Strip
Chart Variables and Historical data.

Print Datasheet
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Variables for the Data
Recorder are selected on the
Variables page of the
DataBook.

5.3.4 Data Recorder Tab

The Data Recorder tab lets you store snap shots of your process by
grouping key process variables into different Scenarios. You can
manipulate the process in the current case and then have HYSYS record
the results for the variables that you are monitoring. Each Scenario that
you create on the Data Recorder tab can have an unlimited number of
snap shots, which are called States. Examine the states of a Scenario in
atable or on a plot.

Figure 5.26

Deletes the
highlighted Scenario.

Displays all the scenarios in ~ Records a State (the current Provide a descriptive name for
the case.

Adds a new Scenario. Scenario 2

values of the variables) for the highlighted Scenario in this
the highlighted Scenario.

#, DataBook

rData Recorder Data Selection

Scenario 1 Record... I Current Scenario IScenario 2

» add Object “Wariable I Lude
— TIC-100 SP
> ik | Condenger Cond P
Reflux Reflux

Butanes i-C5 in Butanes
DeButanizer Feflux R atio

~Avajlable Displag—————————————————— Feed1 Feed1
£ Table Feed 2 Feed 2

Main TS Stage B Temp
* Graph Miew |

_\Valiab\es /( Process Data [ ables ,(SIrip Charts 3 Data Recorder 4 Case Studies

Views the recorded States of the When the Include check box is
highlighted Scenario in tabular or activated, the associated Variable is
added to the highlighted Scenario.

Variables can be included in
more than one Scenario.

Adding a Scenario

On the Data Recorder tab, you can create an unlimited number of
Scenarios for the current case. Refer to the previous view as you create a
Scenario:

1. Press the Add button in the Available Scenarios group box.

2. HYSYS automatically names the Scenario with the format
Scenario#, where # represents a positive integer value greater than
ZEr0.

3. Inthe Data Recorder Data Selection group, you can provide a
descriptive name for the Scenario in the Current Scenario input
cell.
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Ifyou add a variable to a
Scenario after you have
recorded States, values for the
new variable will not be
shown in the previously
recorded States.

If more than one Scenario has
been created, the Scenarios
will be grouped in a Notebook
format.

5-34

4.

From the list of variable, activate the Include check box for each
process variable which will be added to the Scenario.

Recording States

Each time a change has been made to your process, you may wish to
record the key variable values which are contained in the Scenarios of
the Data Recorder. To record a State, follow this procedure:

In the Available Scenarios group, highlight a Scenario.

Press the Record button. The New Solved State dialog appears. The
initial default name for the new State is Statel. Each time the
Record button is pressed, HYSYS incrementally increases the
integer value in the State name.

™ New Solved St... x|

Hame for New State

IState‘I

aK

You can modify the State name directly in the Name for New State
input cell.

Press the OKbutton. The key process variables of the highlighted
Scenario are recorded.

Repeat steps #1 through #4 each time you want to record the
process variables in the Scenario.

You can record an unlimited number of States for a given Scenario.

Viewing a Scenario in the Data Recorder
Notebook

There are two options available when you want to view the States
contained within a Scenario. The States can be displayed in tabular or
graphical format.

1.

Access the Data Recorder tab of the DataBook.
Highlight a Scenario in the Available Scenarios group.

In the Available Display group, select either the Table or the Graph
radio button.
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4. Press the View button to access the tab for the selected Scenario in
the Data Recorder Notebook. Depending on the radio button
selection (step #3), either a table or a plot will appear.

Figure 5.29

7 Data Recorder - Main i =] B
| I = |
Scenario 1 o e
ssttante e
et J:Z‘—'_'_'_'_'_'_?—'_'_'_'_'_( eliee
g e ezt 3
= o D
e E
& e B
L 7;—— earme
Ssstante 1 £ o
% Scenario 1 /
Delete |  Table (¢ Graph

Figure 5.28

Highlight the State cell and modify
the name in the Edit Bar.

A Data Recorder - Mai ol x|
| —
State State 1 State 2 State 3
R eflux [kash] 2.273e+04 | 2.459e+04 | 2.488e+04
-C5 in Butanes 0.0170 00m# 0.0130
Feflux Ratio 4.182 5.730 3198
Feed 1 [ko/h] 165, | 1.22%5e+04 0.0000
Feed 2 [ka/h] 4052, 00000 | 1.225e+04
Stage B Temp [C] 102.4 104.5 100.8

. 5 -
Deletes the active ‘. Scenario 1 /
Scenario from the | &I © Tabe G o

Notebook. N
These radio buttons allow Pressing this button Accesses the Data
you to toggle between renames the existing Recorder Setup
tabular and graphical States as Statel, State2, view.
format. State3, etc.
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Refer to Section 6.4 - Graph
Control for information on
customizing plots.

Refer to the Viewing a
Scenario section for
information concerning the
Data Recorder Notebook.

DataBook

You can customize the Scenario plot by accessing the Graph Control
property view. Object inspect anywhere on the plot area and select
Graph Control from the menu.

If more than 2 variables are Active on the Data Recorder Setup view,
only the first 2 will be plotted.

Deleting a Scenario

There are a number of methods available for deleting a Scenario from a
case. Each of the methods is permanent, in that a deleted Scenario
cannot be recovered. Also, HYSYS does not ask you for confirmation
before deleting a Scenario. The methods available for deleting a
Scenario are:

» Highlight the Scenario name in the Available Scenarios group
and press the Erase button.

» Highlight the Scenario name and press the DELETE key on the
keyboard.

* Open the Data Recorder Notebook, select a page tab for a
Scenario and press the Delete button.

Deleting States

To remove a recorded state from a Scenario, you must access the page
tab for the Scenario in the Data Recorder Notebook. Switch to tabular
format by selecting the Table radio button and then use one of the
following methods to delete the recorded state:

» Highlight the State and press the DELETE key.

» Object inspect any cell for the State and select Delete from the
menu.

Data Recorder Setup

The Data Recorder Setup view provides a list of all Scenarios installed
in the DataBook. From this view, you can select the variables that will
appear in the table and on the y-axis of the plot for each Scenario. You
are limited to two y-axis variables per plot.
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Variables for the Case Study
are selected on the Variables
page of the DataBook.

Figure 5.30

zData Recorder Setup - Main ] 3
Scenariog
Scenario 1 IScenario 1
Wariable Active:

Fieflux

i-C5 in Butanes

Reflux Ratio

Feed1

Feed 2

Stage B Temp

Add | Delete Besults... |

For each Scenario, select the variables to display:

1. Highlight a Scenario from the Scenarios group.

2. From the list of variables, activate the Active check box for the
variable(s) to be displayed on the plot and in the table.

The following buttons are also available on the Data Recorder Setup
property view:

Button ‘ Description

Add Adds a Scenario to the DataBook.
Delete Removes the selected Scenario from the DataBook.
Results Opens the Data Recorder Notebook to the page

tab of the highlighted Scenario.

Close Closes the Setup view.

5.3.5 Case Studies Tab

The case study tool allows you to monitor the steady state response of
key process variables to changes in your process. From the list of
variables created on the Variables tab, you designate the independent
and dependent variables for each case study. For each independent
variable, you will specify a lower and upper bound, as well as a step
size. HYSYS varies the independent variables one at a time, and with
each change, the dependent variables are calculated and a new State is
defined. HYSYS shows the number of States which will be calculated as
you define the bounds and step size of the independent variables.
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Since a maximum of 2 Once the Case Study has solved, you can examine the States in a table
independent variables can be or view the results in a plot. Although you can select as many variables
plotted, you can limit the as you like for a Case Study, a maximum of three variables can be shown

number of States and . . . .
minimizefso lution time by on a plot. One independent variable and two dependent variables will

selecting only two produce a two-dimensional plot while two independent variables and a
independent variables per single dependent variable will be shown on a three-dimensional graph.
case study.
Figure 5.31
Adds a Case Study. Provide a descriptive name
Deletes the highlighted fﬂ!'the”Case Study directly in
Case Study. this cell.
: DataBook o [ 9]
Displays all the Case ~Available Caze Studie: Y ~Case Studies Data Selection
Studies in the Case. Case Study 1 Add | Current Case Study ICase Study 1
Object Wariable nd | De
Accesses the setup view ﬂl Jﬂc.mg P L]
for the highlighted Case Wiew | Conderiser CondP |
Fieflux Reflux
Study. Butanes i-C5 in Butanes []
DeButanizer Fieflux Fatio ]
. “Available Displags Feed1 Feed1 | 4| []
Select either a tabular or it SR Feed 2 Feed 2 ]
. ! Table - =
graphical format for the —— & 5., Fesuls.. | Main TS Stage & Temp
results of the highlighted N
Case Study. _\Valiab\es /( Process Data Tables /( Strip Charts K Data Recorder  Case Studies /
Displays the results of the  Select the independent and
highlighted Case Study. dependent variables for the
highlighted Case Study by
activating the appropriate
check boxes.

Adding A Case Study

You can create an unlimited number of Case Studies in a case. Refer to
Figure 5.31 as the procedure for adding a case study is outlined:

Press the Add button in the Available Case Studies group.

2. HYSYS automatically names the case study with the format Case
Study #, where # represents a positive integer above zero.

3. Inthe Case Studies Data Selection group, activate the Ind check
box for the (independent) variables that HYSYS will vary.
You can use the same
variables in different case
studies.

4. Activate the Dep check box for the calculated (dependent)
variables.

5. Inthe Current Case Study input cell, you can change the name of
the case study.
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Refer to the Viewing a Case
Study in the Case Studies
Notebook section for
information on the Notebook
format.

Removing A Case Study

There are a number of methods available for deleting a Case Study from
a case. Each of the methods is permanent, in that a deleted Case Study
cannot be recovered. Also, HYSYS does not ask you for confirmation
before deleting a Case Study. The methods available for deleting a Case
Study are:

» Highlight the Case Study name in the Available Case Studies
group and press the Delete button.

» Highlight the Case Study name and press the DELETE key on
the keyboard.

* Open the Case Studies Notebook, select a tab for a Case
Study and press the Delete button.

Case Study Setup

Access the Case Studies Setup view in one of three ways:

» Press the View button on the Case Studies page of the
DataBook.

* Double click on the Case Study name in the Available Cases
Studies group.

* Press the Setup button from the Case Studies Notebook.

Three tabs are available on which you can specify the parameters of
each case study:

Tab Description
Independent Define the bounds and step size for each of the
Variables Setup independent variables.

Select which dependent variable(s) to display in the

Display Properties Table and on the Graph.

Failed Status Displays any states that have failed during the case

study.

Common to both of the aforementioned tabs are the buttons which line
the bottom of the Setup property view:

Button Description

Add Adds a case study to the case
Delete Removes the highlighted case study from the case
Results Opens the Case Studies Notebook

Starts or stops the solution of the highlighted case study.
Start/Stop ;'Qlt\a/iféop button is shown only when a case study is
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Independent Variables Setup Tab
Steps #1 and #2 are reversible.

You could select a Case Study For each case study, the range and step size for the independent
from the Case Studies Setup variables must be defined. HYSYS will automatically calculate the
property view. Number of States which will occur in the case study. To define the

variable ranges, proceed as follows:

1. Inthe Case Studies list box in the DataBook, highlight a case study
from the Available Case Studies group.

2. Press the Setup button to access the Case Studies Setup propert
A maximum of 2 independent . P P property

) view

variables can be plotted. If

more than 2 are used in a case 3. For each independent variable, supply a Low Bound, High Bound
study, graphical results will and Step Size.

NOT be available.
4. Note the Number of States is displayed in the upper right corner.

Press the Start button to begin the calculations.

Figure 5.32

b\ﬂ Case Studies Setup - Main =0 x]
Case Studies
e IC Study 1 5
T ase Study Number of States
" ariable Low Bound | High Bound | Step Size
Stripper Feed - Temperature a87.78 98.89 2778

% Independent Vanables Selup,( Dizplay Properties /Failed States /-.

s | e Besuts | it |
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The list of Dependent
Variables will be empty until
the calculations for the Case
Study have been started.

If two independent variables
are active, only the first
activated dependent variable
will be displayed on the plot. If
one independent variable is
used, the first 2 activated
dependent variables will be
shown on the plot.

Display Properties Tab

On the Display Properties tab, you can select which dependent
variables to display in the Table and on the Graph for each case study.
Activate the Display check box for each Dependent variable that you
want to display in the Results.

Figure 5.33

e‘ﬂ Case Studies Setup - Main i =] S |
Case Studies —Cumrent Display
Caze Study 1 Dependent Yariables

Dieseription Displaw| f* Table

Stearn € Graph
Caoaling '#/ater
Feed Bottoms - LA
Lig MF Tray 2
Lig hF Tray 7
“ap MF Tray 2
“ap MF Tray 7

_\ Independent Y ariables S etup Display Properties /Failed States
o R I — | e |

Failed States Tab

The Failed States tab displays the number of states that the case study
consists of as well as the number of states that have failed. The Failed
States and Unit Ops group lists the states that have failed and the name
of the unit op where the failure occurred. The value of the independent
variable for each failed state is displayed in the Independent Variable
Info group.

f‘ﬂ Case Studies Setup - Main o ] |
| [—]
Case Studies 0 5
Tose Sy T Murnber of States I Nurnber of Failures
Failed States Unit Ops Independent \Wariable Infa
State B coLt Name Walue
State 7 Fieactor Tem 500.0 F
State & e
State 9
State 10
State 11

_\ Independent Y ariables 5etup \ Display Properties ' Failed States /

Delete | Besults... |

Start |
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DataBook

Case Study Display

The Case Studies Notebook provides a tab for each Case Study and
displays the results in tabular or graphical format. You can access the
Case Studies Notebook from two different views:

Case Studies Tab in the DataBook

rfﬁﬂ;:ispl@ . Highlight a Case Study in the Available Case Studies group.
84 I [ Bk | 2. Select either the Table or Graph radio button in the Available
Displays group.

Press the Results button.

Depending on the radio button selection (step #2), either a table or
a plot will be displayed for the Case Study.

Note that within the Case Case Studies Setup View
Studies Notebook, you can use
the radio buttons to toggle 1. From the Case Studies Setup view, select either the Table or Graph

between tabular and
graphical format.

radio button.
Press the Results button.

Depending on the radio button selection (Step #1), either a table or
a plot will be displayed for the Case Study.

Figure 5.35

Highlight the State cell and To remove a State, object inspect
modify the name in the Edit an associated cell and select
Bar. Delete from the menu.
zl:ase Studies - Mail =] 3
State State 1 State 2 State 3 State 4 State 5
Stripper Feed - Temp 87.78 90.56 9333 9611 98.99
Steam [k1/H] 2188e+08 | 2.176e+08 | 21662408 | 2.156e+08 | 21462408

Cooling \Water [k/h] | 1.551e+08 | 1.5782+08 | 1.60Be+08 | 1632e+03 | 1.660=+08
Feed Bottoms - UA [k)  1.977e+06 | 2.266e+06 | 2.E09e+06 | 3024e+06 | 3.535e+06
LigMF Tray 2 [ka/h] | 6.980e+04 | 7.092e+04 | 7.218e+04 | 7.333e+04 | 7.462e+04
LiqMF Tray 7 [kg/h] | 4.195e+05 | 4.158+05 | 4.182e+05 | 4176e+05 | 4.171e+05
ap MF Trap 2 [kgsh)l  7.764e+04 | 7.891e+04 | 8.029e+04 | 8161e+04 | B.297e+04
ap MF Trap 7 [kg/h)l  9.802e+04 | 9.7442+04 | 9.702e+04 | 9653e+04 | 9.610e+04

 Case Study 1 /
Deletes the active
Case Study from the —»__ Delete & Table ) Graph FRe-Number |

Notebook.
Pressing this button renames Accesses the Case
the existing States as Statel, Studies Setup property
State2, State3, etc. view.
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Refer to Section 6.4 - Graph

7 Case Studies - Main
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These radio buttons allow you to

toggle between tabular and
graphical format.

Control for information on
customizing plots.

You can customize the Scenario plot by accessing the Graph Control
property view. Object inspect anywhere on the plot area and select
Graph Control from the menu.

Multi-Dimensional Graphing
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DataBook

Often, you may be conducting Case Studies that involve more than one
independent variables. HYSYS allows you to not only view the results of
the study in table form, but to also plot them in a 3-dimensional
graphing environment.

HYSYS will automatically plot three dimensionally if you run the Case
Study with two independent variables selected. To view the three
dimensional plot simply select the Graph radio button. Please note that
the limits of the system allow for only three dimensions. Any more than
two independent variables will result in no graph being produced.

3-Dimensional Graph Control

To access the Graph Control click the right mouse button with the
cursor over the plot and select Graph Control. The Graph Control view
will appear as shown:

Figure 5.37

Graph Contral =
Wiew Contragb————————

B &N pnge:  [300
%EE Azirmuth: 300

™ Always Apply Apply |

—Flane Slic
el i

P

M2 YZ 5 Mone

=1
S I

I Hidden Line Removal

The Azimuth field defines the angle between a horizontal plane and the
XY plane of the plot. This means that an azimuth of 0.0 will result in a
view of the XY plane as a single horizontal line across the screen. The
Azimuth may be manipulated by selecting the Azimuth field, entering a
value, and then pressing the Apply button.

The Angle field defines the angle between the vertical and the XZ (YZ)
plane of the plot. Increasing the angle will cause the graphic to rotate
counter-clockwise. The angle may be manipulated by selecting the
Angle field, entering a value, and pressing the Apply button.

Alternatively, the angle and azimuth can be manipulated by pressing
the arrow buttons of the keypad located in the View Control group. The
action of each arrow button is noted as shown in Figure 5.38.
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Figure 5.38
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Decrease Angle ¢ "\ Increase Angle
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Azimuth Azimuth Azimuth

The Plane Slice group is used to examine two-dimensional plots taken
from the XZ, XY, and YZ plane. The appropriate two-dimensional plot is
specified by selecting one of the radio buttons in the Plane Slice group.
The two-dimensional plot can be examined by pressing the View
button. A sample plot using the plane slice method is shown in Figure

5.39.

Figure 5.39
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The planar slice can be moved through the plot by pressing the right
and left arrow buttons located within the Plane Slice group.
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Object Status Window/Trace

Note that the Object Status
Window and Trace Window
cannot be opened separately.

For the sake of clarity, a status
messages that is yellow in a
property view is shown in
black in the Object Status
Window.

5.4 Object Status Window/
Trace Window

At the bottom of the HYSYS DeskTop, there is a Window that is, by
default, closed. The Window, which is split vertically into two panes,
displays status messages and detailed Solver information. The left pane
is referred to as the Object Status Window and the right pane is the
Trace Window.

5.4.1 Opening and Sizing the
Windows

To open the Object Status and Trace Windows, position the mouse
pointer on any part of the extra thick border directly above the Status
Bar. When the cursor changes to a sizing arrowhead (double-headed
arrow), click and drag the border vertically.

If the cursor is placed over the vertical double line which separates the
two panes, a horizontal sizing arrowhead appears. The size of the two
panes can be adjusted by clicking and horizontally dragging the cursor.

5.4.2 Available Information

The Object Status Window:

» Shows current status messages for objects in the Flowsheet,
coloured accordingly. The colour of the status message for an
object matches the colour of the status message on the
object’s property view.

» Allows you to access the property view of an object described
in the status message by double clicking on the message.

The Trace Window has three main functions:

It displays iterative calculations for certain operations, such as
the Adjust, Recycle, Reactor, etc. These are shown in black.

It displays scripting commands, shown in blue.

» If an operation has an error or warning, but still solves, this
message is shown in red.
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An example of the contents shown in the Object Status and Trace
Windows is displayed in Figure 5.40. Each window has a vertical scroll
bar, which allows you to move through the contents of the particular
window.

Figure 5.40
Optional Info : COOLER-Q - Mot Solved s Tter: 19 Eem Error: 0.000002 Heat /8pec Error: ;I
Optional Info : COOLER-Q - Unknown Heat Flow Iter: z0 Ecm Error: 0.000001 Heat/Spec Error:
Optional Info : PRE-COOL - Not Salved Tter: 21 Ecu Error: 0.000000 Heat/8pec Error:
gD:!DnaHn;D ZEEE'Eggt"HntnﬂwngeltaP Ther: 2z  Eem Error: 0.000000 Heat/8pec Error: |
nonal info ; - == Unesnown Lo . - -
At it T PR o Mot et =l Teer: Z3  Eem Errov: 0-000008 Heat/Spec Error: »|

Status messages that are OK
do not appear in the Object
Status Window.

5.4.3 Object Inspection Options

The options available through the object inspection of the Object
Status Window and Trace Window are specific to each pane.

Object Status Window

The following options are available by object inspecting the Object
Status Window:

Option ‘ Description

Opens the Status List Properties dialog. This view
contains an input box for the Status List File Name
(by default Status.Log), which allows the contents of
the left pane to be written to a file. Also on this view
is a drop down list for the Minimum Severity. From
View Status List top to bottom, the options in the drop down list
Properties represent increasing status message severity. For
instance, selecting Warning from the list will allow all
messages that are warnings or more severe to
appear in the left pane. To allow only error
messages, which are the most severe, to appear,
select the **Error** option.

Dump Current Automatically dumps the contents of the left pane to
Status List to File the Status List File Name.
Figure 5.41
zﬁlalux List Properties x|
Status List File Mame:
IStatus.Log
i]4
Minimum S everity Optional Infa
= W
I L —I H:ql:::;gd Infa
** Errar **

caes_|
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Trace Window

The object inspection options for the Trace Window are:

Option ‘ Description

Opens the Trace Properties dialog, which contains
the following:

« Trace File Name cell - displays the file name to
which the contents of the Trace Window can be
written (by default Trace.Log).

View Trace « History Length cell - represents the number of

Properties lines that the Trace Window keeps in its history.

« Trace to File Continuously check box - when
activated, the Trace Window contents are
written to the Trace File.

« Verbose check box - when activated, the Trace

Window displays solver information for all the
operations in the case.

Dump Current Trace | Automatically dumps the contents of the Trace
to File Window to the Trace File.

Clear Trace Window Clears all the information from the Trace Window.

Figure 5.42

 Trace Properties x|
| | =]

Trace File Mame:

ITlace.Lod

Histary Length [Lines 1-1000)
|1 [ilT}

I~ Tiace to File Continuously
I~ Verbose

ok I Cancel |

5.5 Attaching Utilities

The Utilities available in HYSYS are a set of useful tools that interact
with your process, providing additional information or analysis of
streams or operations. In HYSYS, a utility becomes a permanent part of
the Flowsheet, automatically calculating when conditions change in
the stream or operation to which it is attached. Access Utilities by:

» Selecting Utilities under Tools in the Menu Bar.
» Using the hot key CTRL U.

» Choosing the Utilities page in the Attachments tab of a Stream
Property View and pressing the Create button.
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There are eight Utilities available from the Stream property view.

Option ‘ Description
A Stream of known
composition is required to use CO2 Solids Determines CO2 freezing conditions.
these utilities. Cold Properties Calculates several Cold Properties (e.g. Vapour
Pressure, Flash Point, Pour Point, Refractive Index,
etc.).
Envelope Shows critical values and phase envelopes.

Refer to Chapter 8 - Utilities
for detailed information Hydrate Formation Determines hydrate formation conditions.
concerning the individual

Ao Property Table Calculates dependent variables for user specified
utilities. independent variable ranges or values.
User Property Allows you to define a property which is dependent

on the composition of the stream.

BP Curves Provides the results of a laboratory style cut point
analysis for your simulation streams.

Critical Property Calculates both true and pseudo critical
temperature, pressure, volume and compressibility.

5.5.1 Adding a Utility from a Stream
Property View

Not all Utilities can be To add a Utility from a Stream property view, follow this procedure:

accessed via the Stream

property view, such as 1. Access the property view for the desired stream and select the

?F’I?r ess I;rmg, Separator Utilities page of the Attachments tab. The Attached Utilities group
1zing, elc.

displays any utilities already attached to the stream.

Figure 5.43

"Hegen Bttms _|- _|E| ll
| | |

. = Attached Ltiite:
Unit Ops Miew |
Utilities Creats.. |
[relete |

-Allachmenl: £ Dynamics £ UserVaniables /
Delete | i Deling from Other Stream... i - I = I
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2. Press the Create button to add a new utility.

The Available Utilities view appears, from which you can select a utility
and press the Add Utility button. The property view for the selected
utility will appear. Note that the Stream cell on the Utility view shows
the name of the stream from which the utility was created.

Figure 5.44

iT Property Table: Pioperty Table-1 1[
| —

Hame IPrnperty Tahle-1|

Streant

|FromFerm Select Steam |

It Available U... _|0| x| {

BE Cu i

C02 Solid

Cold P:jolp:rtias Independent Y ariable:

E”“CTI Property [Variable 1 | Temperature | [Variabls 2 | Pressure |

nvelope ﬁ

HydratgFormation [Hode | Incremental | [Mode | Incremental

AR TEED Lower Bound 1000C | [Lower Bourd 100,000 kPa

CERIREEED Upper Bound 2000C | [Opper Bourd 500000 kPa

. Increments 10 |ncrement 10

Aidd Utiliy |

“Ind. Prop / Dep. Piop #Plots £Table /
Delete [alzulate | I~ lanored

For more information on the 5.5.2 Adding a Utility From the

Utilities available in HYSYS,
refer to Chapter 8 - Utilities. FIOWSheet

Once a Utility has been attached to a stream (either through the stream
property view or as described in the following example) it remains
attached. You can then access the Utility from the stream directly, or
through the Utility option in the Menu Bar.

To illustrate how to add a Utility, the following is an example of
attaching an Envelope to a stream.

1. Open the Available Utilities View by selecting Utilities under Tools
in the Menu Bar. (See Figure 5.45)
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Figure 5.45

This group displays utilities These are the available Utilities.
that have been added to the
case.
T Availawle Utilities =40 x|
Envelope Utility-1 Cold Properties d
Property Table-1 Critical Properties
D epressuring J
Firuch Utilty |
view Uty | Add Utiity |
Delete Utility | )
Adds the highlighted Utility to
the case.

2. Select the Utility you want to add from the Available Utilities view
(right hand side). In the above view, the Envelope is selected as the
utility to add.

3. Press the Add Utility button. HYSYS displays the view for the
Utility.
4. If desired, change the name of the utility in the Name cell.

Refer to Section 5.2.1 - Object

Navigator, Selecting an Press the Select Stream button to access the Object Navigator.

Object for a Utility for
information on selecting a Figure 5.46
Stream.
T Envelope: Envelope Ultility-2 il
Mame IEnveIope Ultility-2
Stream [ Select Stream...
—Lritical alu
[Critical T emnperature | <empty
|Critical Pressure | <empty>
bl arima

[Cricondentherm | <empy>
|Cricondenbar | <empty

', Connections {Plots /

L FegiesaSteam ]
Delete I lgnored

6. Select a stream from the Object Navigator and press OK.
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Method

Stream Property
View

7. Assoon as the stream is attached, HYSYS moves to the next page of
the Envelope view, the Plots page and displays the Pressure -
Temperature phase envelope.

8. Press the Close button to exit this view.

5.5.3 Viewing Utilities

Note that the property view for a Utility can remain open
independently of the stream to which it is attached. There are a three
ways within HYSYS to View Utilities.

Description View

Access the Stream property view for the
stream to which the utility is attached. = Regen Bitms ol
Open the Utilities page in the
Attachments tab of the Stream property
view. HYSYS displays any utilities Artach ~attached Ut
attached to the stream in the Attached = Eold Preperies1
Utilities group. Notice that a stream can . Envelope Litlty 1
be attached to more than one Utility. Utilities pe

Select the Utility you want to view and Delete
press the View button. —I

-Allachmenls.(Dynamics A UserVariables /

e S —
Delete | Defing from ather Stream. .. | +* = I

Access this view by selecting Utilities

under Tools in the Menu Bar, QI' through {T Available Utilities 1 s S|
the hot key CTRL U. From the view, select - —
. . Cold Properties-1 Boiling Paint Curves s
a Utility (from the left side) and press the Envelope Utility-1 CO2 Freeze Out j
. . ] il Property T able-1 Cold Properties
Available Utilities View Ufl/lfy button. Critical Properties
. Depressuring
View Envelope Utility ) j
Wien Lty | Add Ltility |
Delete Lty
Any utility attached to the highlighted
stream is shown in the box in the bottom CO2 Ment . Property Table-1
Workbook Page left hand corner of the Workbook Page. Feederfiock_FromFem Cold Froperties-

Double click on the Utility name in this
box to display the Utility property view.
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Once you delete a Utility, it
cannot be recovered.

5.5.4 Deleting Utilities

The procedures for deleting and viewing utilities are very similar. To
delete a utility, use one of the following methods:

Method ‘ Description

. I When you are in the Available Utilities view, select
Available Utilities the Utility you want to delete. Press the Delete

View Utility button to delete it from the case.

Open the Utilities page in the Attachments tab of
Stream Property the Stream property view. Select the Utility in the
View Attached Utilities group and press the Delete

button.

Open the property view for the specific utility (e.g.,
Utility Property View | CO2 Solids, Cold Properties, etc.). Press the Delete
button to delete the Utility.

5.5.5 Attaching a Utility to a
Different Stream

Once a Utility is created, you can change the stream to which it is
connected on the Connections page of the Utility property view. For
example, on the Connections page of the Envelope utility (shown
previously), press the Select Stream button. Change the stream to
which the utility is attached in the Object Navigator view and press OK.
Once you change a connection, the name of the utility will
automatically appear on the Utilities page of the new stream’s property
Vview.
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In HYSYS, the capability to effectively transcribe process information
concerning your simulation case is readily available through printing
features. By allowing you to obtain information in various levels of
detail, you can efficiently create printed reports that can range from
basic data to comprehensive summaries. There are two primary
printing options in HYSYS:

» Object Specific
* Reports

Object Specific printing relates to the object that currently has focus in
the simulation case. For instance, if the active location resides on a
SEPARATOR property view, you can print a Snapshot of the property
view as it is seen on your monitor or print out a Specsheet specific to
the unit operation. A Specsheet displays object related information,
which can include input specifications and calculated results. Each
object within HYSYS has at least one Specsheet available, with many
objects also having condensed versions of the full Specsheet.

The printing of Reports deals with much more extensive sets of
information. When creating a Report, you collect the Specsheets of
multiple objects in one document. HYSYS allows you to select any
Specsheet for any object currently in your simulation case. For each
Report that you create, you have the option of customizing the Page
Setup.

Both primary printing features can be accessed via the Menu Bar.
However, Object Specific printing is also available via Object
Inspection. By Object Inspecting the Title Bar of an object, you can
print or preview its associated Specsheet.

The high degree of flexibility offered by the design of HYSYS is once
again demonstrated with its printing features. Both Specsheet and
Report views can remain open while you manipulate your Flowsheet. If
changes occur which affect the values shown in a Specsheet, you can
easily update the information.

This chapter provides more detail on all of the printing features
available in HYSYS.
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Printing in HYSYS

Refer to Section 6.1.1 - Menu
Bar Options for details.

Refer to Section 6.2 - Reports
for details on the Report
Manager.

6.1 Printing in HYSYS

In HYSYS, you can generate printed information in one of three ways:

Method

Menu Bar

‘ Description

Select one of the options under File in the Menu Bar.

Object Inspection

Object Inspect the Title Bar of a view and select the
Print Specsheet option from the menu. A list of
available Specsheets is displayed for the object.
Object inspection of the Title Bar is the same as
selecting Print under File in the Menu Bar. However,
object inspection proves useful when views are
Modal, since the Menu Bar cannot be accessed.

Report Manager

Select Reports under Tools in the Menu Bar to
access the Report Manager view.

6.1.1

Menu Bar Options

The HYSYS Printing options which can be accessed under File in the

Menu Bar are:

Figure 6.1

File
Hew
Open
Save
Save A
Sawe All..
LClose Case
Cloze All..

Cirl+5
Ctrl+Shift+5

ChrleZ

FErint

Printer Setup

PFrint "findow Snapshot

Exit

»  Graphic Printer...
AlLFd Beport Printer.

Print

Option ‘ Description

Lists the available Specsheet(s) for the currently
active object. You can highlight a Specsheet and
either preview or print it. See Section 6.1.2 -
Printing Specsheets for more detail.

Print Snapshot

Prints a bitmap of the currently active HYSYS view.
Use this option when you want to print a view that
does not have a Specsheet associated with it (i.e.
the Optimizer view or a Table such as a Column
Profiles Table).

Printer Setup

With this option, you can select either the Graphic
Printer or the Report Printer. This allows you to
select the printer, paper orientation, paper size and
source. Refer to Section 6.2.4 - Printing and
Previewing Reports for details.
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All default and customized
Workbook pages have
Specsheets available.

See Section 4.5.2 - Editing a
Workbook Tab for details on
adding variables to a
Workbook page.

6.1.2 Printing Specsheets

When you choose the Print option, HYSYS automatically prepares to
print the Specsheet for the view that currently has focus. For instance,
this could be a Workbook tab, a Stream, a Unit Operation or a Utility. If
you are currently in an area where printing is not allowed (e.g. the
Optimizer), you will be informed that no Specsheets are available for
the selected object when you choose Print.

Printing Workbook Specsheets

When a Workbook tab is the active location and you select the Print
option, the following view appears.

Select the specsheets  Click the Select All Prints the
by clicking in the button to include all the  selected
checkbox. specsheets. Invert Specsheet.

Selection button reverse
the selection.

gSele ct Datablock(s] to Print for W’ulkhulik "Case [Main]" i =] £

*AvaiquIe D atablock: 17

Erint
E EQA"P o3 Select Al | LI

| aterial Sheams

) . ™ TexttoFil
[ Compositions Invert Selection | 1% | Delimited

[ Energy Streams

B Unit 0ps Set Preferences | Preview.. |
-
Use Preferences |

Checked Datablocks will be included in the Datashest.

D atablocks with traiing elipsezhave additional options that Ermetlamit- |
will appear here when selegted. rint Setup|. I
Allows you
Set the specsheet Selects the output format. to display a Preview
preferences and recall the HYSYS will print the of the highlighted
prefered selection. Specsheet to an ASCI! file. specsheet.

The active location in the Flowsheet governs which Specsheets will be
available. In this case, the active location is a Workbook tab, thus the
only available options pertain to the Workbook. The All Pages
Specsheet, displays all the information in the Workbook. Only the
variables present on the Workbook tab appear in the Specsheet. If you
want additional variables to appear on the Specsheet, you have to add
variables to the Workbook tab.
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The Zoom buttons in the
Preview have the same
function as in the PFD.

You may encounter particular
Specsheets for certain
operations. For instance, a
column tray section has a Tray
Section Component
Summary, and a Strip Chart
has a Strip Chart Variables
and Historical Data
Specsheet.

Figure 6.3

Change the Prints the currently
specsheet format. displayed Specsheet.
7 Repog Preview - Datasheet o ] 54
Format/Layout... | Print Setup... I pdate Frint LCloze
1]
=]

| L] Case Mame:  C:\Program Files\HyprotechiH 'Y $ $1
a Hyprotech Ltd.
[l Calgary, Aberta Unit Set: 3l
" ’-In-— CANADE
A ¥ Date/Time: ‘Wed Sep 16 16:08:27 1998
3
a Workbook: Case (Main)
-3
B Material Streams
[ 1] Hame Freheat Crude Bottom Steam DieselSteam AGOSteam
1] “apour Fraction 00977 1.0000 1.0000 0
[13] Temperature iC) 322 190 6 143.0° 1
1| Pressure (Fa) 5171 024 4T 3
[1=] holar Flow (egrmalesh) 1730 188 75.54 L2}
[e] hiae= Flow (igeh 51002405 A0 1261 - 1
[ 7] Liquid “olume Flow (m3h) [T 340 1.364 1)
[i=] Heat Flow edih) -3.038e408 -4 454400 1700407 -1.407¢|
[=] Name PreFlashlia Hot Crude TowerFeed Offas
z2] “apour Fraction 0.0000 0.54 0,507 0.9
[21] Tempermture () 2322 3. 338 7
2] Pressure (kPa) 4171 448 445 1
1=2] holar Flow (egmale/h) 1561 186 173 I
=] has= Flow (geh) 4.96492+05 49692405 5.190e+05
5] Liquid “olume Flow (mzh) 6206 620.6 6624 I
=] Heat Flow (i) 7719403 -5 70e+03 -6.086e+03 ks

N [ I A I ;

Printing Operation Specsheets

When you want to print the Specsheet for an operation, you must make
that operation the active location, i.e. open the operation Property
View. When you select the Print option under File in the Menu Bar, the
Select Datablock(s) to Print for view appears.

This view is similar to the view shown for the Workbook. The only
difference is the specsheets listed in the Available Datablock group.

Figure 6.4

zﬁelecl D atablock(s] to Print for Separator "PreFlash™ o =] B3
—évailable D atablock:

" ! Biint
[ Desian Select Al | LI

- -9 Reactions

t : [~ IexttaFile
2 B Warksheet Invert Selection | I#| Delimited
- -[g Dynarmics
i-[] Walves Set Preferences | Praview... |
LUze Preferences |
Checked Datablocks will be included in the Datashest. B £, t |
Datablacks with trailing elipzes have additional options that e

will appear here when selected. Print Setup. I
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Alternatively, you may select
these printing options under
File in the Menu Bar.

Printing Stream Specsheets

When you select Print under File in the Menu Bar while a material or
energy stream has focus, the Select Datablock(s) to Print for view will
be shown.

The same options available for the operation Specsheets are listed as
stream Specsheets and the only difference in the specsheets listed in
the Available Datablock group.

Figure 6.5

ﬂ Select Datablockls) to Print for Material Stream "Preheat Cr. [m] ﬂ

Available D atablocks

m- [ Wworksheet Select Al

%[ Attachments [ TesttaFile
[ Dynamics Irvvert Selection l__
Set Preferences Preview...
Use Preferences
Checked Datablocks will be included in the Datashest. E £ t
Datablacks with trailing elipses have additional options that EamEha et

will appear here when selected. Print Setup...

6.1.3 Printing the PFD

HYSYS also allows you to print the PFD. To print the PFD, use object
inspection (secondary mouse button on an empty area of the PFD).
This will produce the menu shown in Figure 6.6, which has three print
related functions:

Figure 6.6

Mode 3
Select Objects..

Reveal Hidden Objects...
Chaoose Label %ariable

LCopy Pane To Clipboard  »

Frint PFD
Frint Setup..

Print to D<F File ...
Setup DF File ..

Add Wworkbook Table

Option Description

Prints the PFD as it appears on the screen. Only the
sections visible within the PFD window will be
printed. Any Tables that you have added will also be
printed. Note that when you select this option, the
PFD is immediately printed without accessing any
further menus.

Print PFD
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Printing in HYSYS

For information on

controlling the appearance of
plots, refer to Section 6.4 -

Graph Control.

Option ‘ Description

Accesses the typical Windows Print Setup, which
Print Setup allows you to select the printer, the paper orientation,
the paper size and paper source.

Prints the entire PFD to a dxf file. For more
Print to DXF information refer to Section 6.3 - Printing the PFD
as a DXF File.

6.1.4 Printing Plots

To print a plot, object inspect the plot area and select one of the two
options for printing:

Figure 6.7

Graph Control

Turmn Off Crose Hair
Turm Off VWertical Cross Hair
Turm Off Horizontal Cross Hair

Yalues ulii
Frint Plot
Print Setup...
Object ‘ Description
Print Plot Prints the plot as it appears on the screen.

Accesses the typical Windows Print Setup, which
Print Setup allows you to select the printer, the paper orientation,
the paper size and paper source.
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6.1.5 Printer Setup

The Print Setup view can be accessed by selecting Printer Setup under
File in the Menu Bar. The side menu then provides two options:

Eile
Mew 3
Open 3
Save Ctrl+5
Save As... Ctrl+5hift+5
Save &ll..
LCloze Caze Chri+Z
Cloze All...

FErint
Frint ‘\Window Snapshat

Frinter Setup b Graphic Printer...
Exit ALEd Beport Printer...
Printer Description

Use the Graphic Printer when printing the PFD,
Plots, Strip Charts and Snapshots.

Graphic Printer

The Report Printer is used for Specsheets, Reports

Report Printer and Text.

If the Print Setup view is accessed through object inspection (i.e. via
the PFD), HYSYS will default to the appropriate printer according to the
active location in the Flowsheet.

On the Print Setup view, you can select the printer, as well as the page
orientation, paper size and paper source. The layout of the Print Setup
view can vary depending on the selected printer. You can also modify
the default properties for the selected printer by pressing the Properties
button.

Print Setup x|
~ Printer
Name: |Disti|ler Azzistant v3.01 j Properties |

Status: Ready
Type: Acrobat Distiller 3.0
wihere:  A\DISTASST.PS

Comment;

— Paper Qrientation
Sizer ILetter j @ Potrait
Source: IAutomaticaIIy Select ﬂ " Landscape

Metwark. .. ok Cancel
Mook | E==N
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6.2 Reports

Within a simulation case, you can print stream and operation
Specsheets with the Print function. However, this only allows you to
print Specsheets for a single object at a time. By using the Report
Manager, you can add multiple Specsheets for streams and operations
to a single Report and print the entire document at once. You can also
format the display of the Report to meet your personal preferences.

The Report Manager is accessed by selecting Reports under Tools in
the Menu Bar or with the hot key combination CTRL R. All reports that
you have created for the simulation will be listed in the Reports group.

Figure 6.10

Shows the Reports installed inthe  Creates a new
simulation case. Reportlis a Report and opens
default name, Second Reportisa  the Report Builder.
user specified name.

Updates and prints the
selected Report.

g Report|Manager i =] 3
—AvalableyReport: Y ~Printing v
Feport] Create... | Brint |

Second Report

[™ TesttaFile
¥ Delimited .
Delete | oo Displays a
__=ee 1T Preview of the

Report.

Format/Layout.. |
Print 3etup... |

Opens the Report Builder view Deletes the Selects the output format.
so0 you can edit the highlighted  highlighted
Report. Report.
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6.2.1 Creating a Report

By pressing the Create button in the Report Manager, the Report
Builder view will be displayed for a new Report. The four buttons in the
Printing group, Print, Preview, Format/Layout and Print Setup provide
the same functions as those in the Report Manager.

Figure 6.11

By default, this has been named Displays the current number
Reportl. You can move the of pages in the Report.
cursor to this cell and type in a

new name.

zﬂepml Huildel‘- Report1 —|O ﬂ

Report Name IHeporH Size: 13 Pages

—Repart Datasheet: —Printing

Atmog Tower [COL1) MWorkbook]: Al Pages | Frint |

AGOSteam [Material Stream) “Warksheet, Attachments, Dynamics T il
BottomSteam [Material Stream): \Warksheet, Attachments [~ TexttaFile
¥ | Delmited

Preview. .. |

Format/Layout... |
Inzert Datashest... Edit Datashest... Bemave Datashest | E Frint Setup.. |

Allows you to add any Removes a selected Allows you to rearrange the list

available Specsheet to the  Specsheet from the in the Report Datasheets

Report. Report. group. The highlighted
Specsheet is moved up or down
within the list.

Contents Tab

Inserting a Specsheet

When you press the Insert Datasheet button on the Report Builder
view, the Select a Specsheet to Add view appears (see Figure 6.12).

The view can be analyzed by examining its two main groups. The first is
the Source for Specsheets group, which contains two radio buttons.
Depending on which radio button is selected, the information
contained within the group will change. In the following sections, the
functionality of each of the radio buttons is explained.
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The second group is the Available Specsheets group, which lists the
Specsheets that can be added to the Report. The Specsheet options that
are displayed in this group depend upon the selection made in the
Source for Specsheets group.

A Select a Specsheet to Add i =] |
—Sourcs —Available Datablock:
| €~ Pick All Objects of a Given Type E@ ‘wiorksheet Add I
Flowshests Objects Filter 33@ Atlachments
o Man) wolkbook COLT> ] | & Al L] Dynamics ﬂl
Atmoz Tawer [COLT) <Wworkbook - b ain: " Streams
12 € UnitOps Select All |
G0 " Logicals
AGOSteam ~ Uiiities et Selection |
BottamSteamn ™ Feactions
CondDuty
CrudeDuty @ Gigiom Checked D atablocks will be included in the D atashest.
Diesel Setup Custom | Diatablocks with trailing ellipses have addtional options
DieselSteam =l that will appear here when selected.

The Filter can be used to
reduce the list of Flowsheet
Objects. The Filter group is
only present when the Pick a
Specific Object by Name radio
button is selected.

To return to the Report
Builder view without adding
a Specsheet, press the Cancel
button.

6-12

Pick a Specific Object by Name

When this radio button is selected, the Select a Specsheet to Add view,
as shown above, is displayed. You can insert individual Specsheets for
any object that is present in the simulation case.

Use the following procedure:

1. From the Flowsheets group, pick the Flowsheet that contains the
object.

2. Choose the desired object (stream, operation or logical) from the
Obijects group. In the above view, AGO is selected.

3. Inthe Available Datablocks group, all Specsheets available for the
selected Flowsheet Object are displayed. Select the Specsheet that
you want to insert in the Report.

4. Press the Add button.

Repeat steps #1 through #4 for each Specsheet that you want to add
to the Report.

6. When all Specsheets have been added, press the Done button.
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Pick All Objects of a Given Type

When this radio button is selected, you can choose a specific object
type in the Source for Specsheets group and then pick a Specsheet in
the Available Specsheets group. HYSYS adds a set of Specsheets to the
Report; one Specsheet is added for each occurrence of the specific

Object Type in the case.
Figure 6.13
zﬁelecl a Specsheet to Add o [ 4
Source for Datablock: Avaiable Datablock
i~ Pick a Specific Dbject by Name % Pick All Objects of a Given Type & [ Design Add |
Flowsheets DObject Types ™ Include Sub-Flowsheets B [ warkshest
Caze [Main] [#- Stream = [ Performance &I
Atmos Tower [COLT] it O peratiors
egzely Select Al |
eat Transfer Equipment
Invert Selection |
Checked Datablocks will be included in the Datashest.
Datablacks with trailing elipses have additional options
=l that will appear here when selected.

Follow this procedure to add a group of Specsheets:

1. Inthe Object Types group, select a Stream or Unit Operation type.
The ‘+’ symbol indicates that there are additional sub-items
underneath. To open the list of sub-items, double click on the
object, or click on the ‘+’. Once the list is open, the ‘+’ symbol will
be replaced with ‘-’. To close the list, double click on the main
object or click on the ‘-’ symbol. If you select the object types
Streams or Unit Operations, a specsheet for every stream or unit
operation in the selected Flowsheet will be added to the report.

2. For the selected Object Type, you can add Specsheets to the Report
for objects that reside within Sub-Flowsheets. Simply activate the
Include Sub-Flowsheets check box.

Select a Specsheet in the Available Datablocks group.
Press the Add button.

Repeat steps #1 through #4 for each group of Specsheets that you
wish to add to the Report.

6. Press the Donebutton when no more Specsheets are to be added.
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Reports

The default Report format is
set in the Session Preferences.
See Section 7.7.5 - Preferences
for more detail.

Page Setup Tab

On the Report Builder view, selecting the Page Setup tab will display
the options available for customizing the format of the Report.

Figure 6.14

Numbers all lines ~ Place a star (*) after a user  Text string to display
in the Specsheet.  specified value. for empty cells.

zﬂepnll Format and Layout - Reportl 1[

| l g

—Farmat

_|7 Shading Set Preferences |
v Line Humbers Empiy Text I

¥ Thick Borders Urit Set I <Current: j
v Indicate User Specified

[~ Start Datazheet On Mew Page

Usze Preferences |

—Page Margin Paper Optiary

Top 0.50 Left  [050 Paper Size I Letter 'I
Bottam  [J 5q‘ Right (150 Orientation I Partrait ‘l

Specify the distance between each Specification values ~ Sets the Unit Set
border and the edge of the Report  for the Page Size to be use for the
page. Default units correspond to and Orientation. Report.

the Page Width and Height units.

6.2.2 Editing a Report

When a new Report is created, all the necessary Specsheets can be
added and the custom formats set. However, if you close the Report
Builder view and then want to change some of the input in the Report,
you can do so using the Editing feature.

Highlight a Report on the Report Manager view and press the Edit
button. The Report Builder view opens, from which you can edit the list
of Specsheets or the format of the Report.
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6.2.3 Deleting a Report

You can delete a report from either the Report Manager view or the
Report Builder view. When in the Report Manager view, highlight the
report to be deleted and press the Delete button.

4 Report Manager =] |

~Bepart

Fepart1 Preview... |
Second Report —
Fritat |

Create |
Edi... |

@ Procf Quality € ASCI Output

If the Report Builder view is active, pressing the Delete button will
delete the current report. No confirmation is required for deleting
reports, so ensure that the correct report is selected.

6.2.4 Printing and Previewing
Reports

A Report can be Printed or Previewed from either the Report Manager
view or the Report Builder view. If the Report Builder view is open,
press the Print button and the entire Report is updated and printed.
When you Preview a Report, a Print button is always available on the
Preview screen, so you can print directly from the preview. From the
Report Manager view, you are given the option to Print to a printer or
transfer the Report contents to an ASCII file.

6-15



6-16

6-16

Printing the PFD as a DXF File

To open the .dxf file in
AutoCAD Release 14, select
DXF in the Files of Type drop
down on the File Open
window.

6.3 Printing the PFD as a
DXF File

An ASCII Drawing Interchange File (DXF) representing the HYSYS PFD
can be created by HYSYS. The DXF can then be read into AutoCAD. By

default, the file created is called pfd.dxfand will contain the entire PFD
regardless of what is visible on the screen. A different layer is generated
for each of the following groups:

» Physical unit operations  (pfdOP)

» Logical unit operations (pfdLOGICOP)
» Streams (pfdSTREAM)

» Stream labels (pfdLABEL)

* Table or other text (pfdTABLE)

Each layer is created using standard AUTOCAD blocks.

To create a DXF file in HYSYS, object inspect the PFD and select Print to
DXF File from the menu. A standard windows file selection dialog
named Write DXF File will appear, from which you can select the path
and file name for the DXF file.

L Setup DXF

¥ Unit Operations
¥ Streams

¥ Logic Operations
¥ Labels

[ Tables ﬂl

You can also object inspect the PFD and select Setup DXF File, which
allows you to set which layers are sent to the file. Activate the
corresponding check box for each layer that you want in the file.
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An example of a pfd. DXF exported into AutoCAD is shown below:

Figure 6.17
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IC: d % 1% =
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|connand | NS

(7517549, -119.5241.0.0000 [SNAP [GRID [ORTHO [O5NAP [MODEL [TILE

Included in the directory \HYSYS\Support\ is a header file named
autocad.hdr. If you have trouble transferring the .dxfinto AutoCAD,
changes may be needed to this header file. The default version of the
header file may not be compatible with certain versions of AutoCAD
and therefore, may need to be manipulated.

Try the following procedure to check the header file:

Start a completely new AutoCAD drawing.

2. Note that the custom corporate title blocks and border should not
be in the blank drawing that is used to generate the test header.

3. Save the blank drawing as a DXF file using AutoCAD’s DXFOUT
command.

4. Compare the DXF file of the blank drawing to the AutoCAD.hdr
supplied with HYSYS.
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Graph Control

6.4 Graph Control

You can customize each individual plot in HYSYS using the Graph
Control tool. You can modify many of the plot characteristics, which are
categorized into the five tabs of the Graph Control property view: Data,
Axes, Title, Legend and Plot Area.

Figure 6.18

é‘ﬂ Graph Control _[6[x]
Text ~Background———
Visibl
[~ Wisible [ Colour Fort [ Visible
IV— ’ A ~Border—————————————
I~ Visible

Data £ Axes 5 Title /Legend £ Flot Area

There is more than one way to access the Graph Control property view.
The easiest method is to object inspect any spot on an active plot and
select Graph Control from the object inspection menu.

Graph Control

Turm Off Cross Hair

Tum Off Yertical Cross Hair

Turn Off Horizontal Cross Hair
Yalues aff

Erint Plat
Frint Setup...

You can also open the Graph Control property view to a specific tab. By
double clicking the primary mouse button in the plot area, you make
the plot the active view. Then, either double click on the plot Title or on
the Legend to access the respective tab of the Graph Control tool.

While the plot area has focus, you can also click and drag on either the
Legend or Title to reposition the selected item.
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The changes made to a plot using the Graph Control tool are
specific to the active plot. To make global changes, which will
affect all plots, use the Colours and Fonts pages on the
Resources tab of the Session Preferences property view.

6.4.1 Data Page Tab

For each data set on the plot, you can:

» View the data set Type.
» Modify the data set Name.

» Specify the Colour and Symbol that represent the data on the
plot.

» Choose a Line Style.
» Show/hide the Symbol or Line.

All changes instantaneously * Show/hide the name in the Legend.

affect the plot. There is no

need l‘OIClose the Graph Any changes that are made will affect only the data set that is
Control property view to view PR . :

the modifications. highlighted in the list.

To make modifications to the appearance of a data set, highlight the

The _}Sy Z}b"l d}; op ”Cl‘;l“’”[ is not name of the set in the list of data sets. The information which
available for Bar Charts. corresponds to the highlighted data set will appear, as shown in Figure
6.20.

Figure 6.20

Changes can be made directly inthe  The Type will either be Line or Bar,
input box and will be reflected inthe  depending on the selected plot. This

list of data sets and in the legend. information cannot be changed.
e'ﬂ Graph Control _|= 5'
| | =)
Highlight a data set to - ] )
make modifications to "} = e Double click here to
the associated data. Name Fempefature access the colour
Colour _ [ palette. Choose a
. default colour or
| +| W wishl
gl S [ customize a colour for
Activate the check Line Style [ Soid 11 visbs the data set.

box to have the data
set name appear in
the Legend.

——— » [ ShowinLedend

* Data 4Axes ATitIe A Legend £ Flot Area #

Open the drop down list and select Open the drop down list and select
one of the options. If you do not want one of the options. If you do not want
the line to appear on the plot, the symbol to appear on the plot,
deactivate the Visible check box. deactivate the Visible check box.
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Graph Control

6.4.2 Axes Tab
From the Axes tab, you can do the following for each axis:

« Make changes to the Label name, font and units.
* Show/Hide the Label name and/or Units.

» Define the axis Bounds or use the Auto Scale function.
Refer to Section 6.5 - Format « Format the axis values.
Editor for information
regarding value formatting.

Any changes that are made will affect only the axis that is highlighted in
the list.

To make modifications to the appearance of an axis, highlight the name

in the list of axes. The information that corresponds to the highlighted
axis will appear.

Figure 6.21

List of Axes Change the label name Activate the Visible check box
for the axis directly in to display the axis name and/or
the input box. units on the plot.

- Gyaph Control o =]
| | |
S rLabel
The drop down list T

. A< access the Font
units for the axis. | | I visibl

dialog box.

|9tagE Mumber I Visible Double click here to
shows the available -

~Bound

Set the Minimum

Activate the Use Auto ¥ UsefuoScale  Minimum |U-DDDD ~—— and Maximum
Scale check boxes to [¥ UsedutoScok  Masinum ]4000— < values forl the agis
have HYSYS Bounds directly in
automatically set the _ the input boxes.
bounds for the axis. Tl Lagartfmic Asis Note the Auto Scale
Famat [0 fised E J check boxes must be
- deactivated.
M Legend £ PlotArea #

Check this box to display Press this button to access

the axis on a the Real Format Editor,

Logarithmic scale. from which you can set the

format for the axis values.
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6.4.3 Title Tab

On the Title tab, you can:

« Change the default titte name and font.

« Select the colours for the Text, Background and Border of the
title.

» Show/Hide the Title, Background and Border.

Figure 6.22

Make changes to the Title Double click on the coloured box to
directly in the input box. access the colour palette.
e'ﬂ Graph Contyol o =] |
| ! 4|
Text —Backgrm‘ -
[ |
I~ Misible
I~ Wisible [Colour Fant
_ ’ A rBorder—————
|‘_ Yisible

% Data £ Aves 3, Title .(Legend £ Plot Afea £

Double click here to access ~ Activate the appropriate

the Font dialog box. Visible check box to display
the Text, Background or
Border.
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6.4.4 Legend Tab

The Legend tab allows you to change the appearance and location of
the legend. You may:

» Change the colour of the Border, Background or Text.

» Choose the orientation: Vertical or Horizontal.

» Show/Hide the Border and Background.

» Enable automatic resizing of the legend upon repositioning.
» Place the legend in the foreground or background.

Figure 6.23

Activate the Visible Activate the appropriate Double click here to
check box to place the Visible check box to display access the Font
Legend in the foreground. the Border or Background dialog box.
colour.
v Graph Control =1o]x]
| l ]
~Border—————— ~Badkground Text
Iy |
&
I wisble I Visile A
Alignment |
v Dwnaric = Mertical
A  Horizontal
]
_|__\ Data Mm Legend /£ Flot Area /
Activate this check box to Select a radio button Double click on a coloured box
have HYSYS resize the for the Orientation of to access the colour palette.

Legend when it is the legend.
repositioned in the plot area.
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6.4.5 Plot Area Tab

éﬂ Graph Control =10] x|
| | |

—Backaground Frame Grid

1 || I ||

r visitle A v Wisible ¥, Visible

Cross Hair
[~ Wisible
[ Wertical Component

™ Harizarftal Component

wData £ Aves £ Title £ Legend  Plot Area /

Double click on a coloured Activate the appropriate Visible
box to access the colour check box to display the
palette. Background Frame or Grid.

From the Plot Area tab, you can:

» Change the colour of the Background, Frame or Grid.
« Show/Hide the Background, Frame or Grid.

6.5 Format Editor

The Real Format Editor can be accessed from the following views:

» Workbook Setup property view
e Graph Control property view

The layout of the Real Format Figure 6.25

Editor view is dependent

upon the radio button o oAl FarRaTEG
selection. =SS

x|
| | |

Farmat Specificationr——————

Ok

= Exponential —I
~ Fixed Decimal Point Cancel |
B3

Use Defaul
Significant Figures: |4 &I
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Format Editor

From the view of Figure 6.25, you can set the format of values that are
displayed in HYSYS. The Format Specification group uses three radio
buttons to list the options available:

Format ‘ Description

Exponential

The values will be in exponential form with a
specified number of Significant digits. For instance
8546 would be displayed as 8.546e+03 if 4 was
specified in the Significant cell.

Fixed Decimal Point

Specify the maximum number of digits that will be
displayed before the decimal point in the Whole cell -
see Figure 6.26. If the Whole cell limit is exceeded
by a value in HYSYS, exponential form will be used.
In the Decimal Digits cell, input the number of digits
that will appear after the decimal point.

By activating the Display sign if zero check box,
HYSYS will show a ‘+’ symbol in front of a value that
is displayed as zero using the current precision. For
instance, a composition of 0.000008 would be shown
as zero when using a Decimal Digits value of 4.
With the check box activated, the cell would show
+0.0000 to signify that there is a small number
present.

Significant Figures

In the Significant cell, specify the number of
significant figures (between 0 and 9) that you wish to
display.

The Use Default button closes the Real Format Editor view and assigns
the HYSYS default format to the associated values.

Figure 6.26

- Real Format Editor x|

| |

Format Specification———————
O |

= Exponential

& Fixed Decimal Paint Cancel |

= Significant Figures

Usze Default
whale Digts: [¢ &I
Decimal Digits: I
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Menu Bar Options

Session Preferences can be
accessed through the Menu
Bar only.

Most of the tasks described to this point (i.e. installing streams and
operations, accessing the Workbook and PFD, Printing, etc.) have hot
keys or buttons associated with them, which provide quick access to
their capabilities. Each of these functions can also be accessed through
the Menu Bar. The list of command or function groups, which is
displayed at the top of the HYSYS DeskTop, operates as a pull down
menu system. By selecting one of the options in the Menu Bar, a menu
of associated commands or options is opened.

In addition to the functions already described, the Menu Bar also
provides access to a number of functions that can only be accessed
through this route. Included in the functions that can only be accessed
via the Menu Bar are setting Session Preferences (units, default naming
schemes, etc.) and switching to another simulation currently in
memory.

In this chapter a description of each of the options that are available
through the Menu Bar will be provided. In cases where the options have
been described elsewhere in greater detail, only a quick review will be
provided. Others, such as Session Preferences and Scripting will be
described completely.

You can access the Menu Bar options in three ways:

» Select the desired Menu Bar item using the primary mouse
button, which will automatically open the associated menu.

» Use the ALT key in combination with the underlined letter in the
Menu Bar title. For example, ALT T will open the Tools menu.

» Use the ALT key by itself to move the active location to the File
option in the Menu Bar. Once the Menu Bar becomes the
Active location in HYSYS, you can manoeuvre through it using
the keyboard. The up and down arrows move through the menu
associated with a specific item, while the left and right arrows
move you to the next Menu Bar item, automatically opening the
associated menu.

If you want to switch focus from the Menu Bar without making a
selection, press the ESC key or the ALT key.
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Note that a menu item with
an arrow head pointing to the
side has further options on a

submenu.

See Chapter 2 - Flowsheet
Architecture for more
information on

SubFlowsheets and Templates.

File

7.1 File

There are two variations to the drop down menu under File. A
condensed menu will be displayed in HYSYS before a simulation has
been created or opened. The options which are common to both
versions of the menu, as well as the functions specific to the detailed
menu will be explained in this section.

Figure 7.1

File
Hew (3
Open (3
Save Ctil+5

) File

Save Az, Cti+5hift+5
Save Al Hew s
LCloge Case Chil+2 W= i’
Close Al... Frinter Setup »
Print Exit Ak-Fd
Frint ‘indow Snapshot _—
Frinter Setup [3
Ezt AltF4

The menu options can be grouped into four main categories:

» Starting a Simulation
» Saving a Simulation

» Closing a Simulation
* Printing

7.1.1

The New and Open options under File in the Menu Bar allow you to
create a new Flowsheet or open an existing Flowsheet. If you select
either New or Open, an expandible menu is produced containing the
available Flowsheet options:

Option ‘ Description

Creates a new simulation case or opens an existing
one. This option allows you to access HYSYS
simulation cases (*.hsc), HYSIM simulation cases
(*.sim) or Backup simulation cases (*.bk?).

Starting a Simulation

Case

Creates a new template or opens an existing one.

Template These are Sub-Flowsheet templates.

Creates a new column Flowsheet or opens an

Column s
existing one.
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Note that the description for
each HYSIM case has a
Revision number. If the value
shown is less than 10014, the
HYSIM case IS NOT VALID for
transfer into HYSYS.

&

Open Case Button

When opening a case from an older version of HYSYS you will receive
the following message.

Figure 7.2

HYSYS x|

& The caze you are loading iz from an older version of HY'SY'S. Some objects will require recalculating once loaded.

When you receive this message re-enter the Simulation Basis and make
sure that all of your assays or reactions are re-calculated.

Reading a HYSIM Case

HYSYS presents the functionality to open HYSIM simulations and to
transfer all compatible data into the appropriate HYSYS Environments.

Figure 7.3

Displays files according to the File Path and File
Filter selections. Your selection in this list will
appear in the File Name cell.

Open Simulation Case

Laak jn: IaSamDIes j gl
Ole
=] HysimE g, sim

File name: IHysimE g.3im Open I
Files of twpe: IHYSIM Sirmulation Cages [ gim) j Cancel |

Use the File Filter to display only
HYSIM cases (*.sim) in the file

To open a HYSIM case, do the following:

1. Under File in the Menu Bar, select Open and then Case from the
submenu, or press the Open Case button.

2. On the Open Simulation Case dialog, select Hysim Simulation
Cases (*.sim) from the File Filter drop down list.
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File

3. Choose a directory that contains a HYSIM case in the File Path

group.

4. Selecta HYSIM case in the list of cases or type the name of a case in
the File Name input cell.

5. Press the OKbutton.

HYSIM Functionality NOT Supported In

HYSYS

HYSYS does not currently support some HYSIM functionality, therefore
it is not possible to transfer all HYSIM information into HYSYS. The
following table lists some issues of which you should be aware:

Object ‘ Details Not Supported

Calculator All Programs

Column Condenser or Reboiler with Side Stripper Draw

Column Condenser or Reboiler with Pump Around Draw

Column Reboiler Liquid Draw (other than Bottoms product)

Column Condenser Side Vapour Draw

Column Reboiler Water Draw
In AMSIM, tray efficiencies require the input of tray
dimensions on a per tray basis. HYSYS supports

Column only one diameter, one weir length and one weir
heightdper Tray Section. In this case, dimensions of
the 2" stage from the bottom of the HYSIM column
are used for the HYSYS Tray Section.

Liquid Liquid Pump Arounds

Extractor

Cyclone Liquid Streams

Hydrocyclone

Vapour Streams

Rotary Vacuum
Filter

Only Connections are transferred. Other operation
parameters must be specified in HYSYS.

Baghouse Filter

Liquid Streams

Crystallizer Solid All
Operation
Tee Energy Stream Attachments
If the LNG Duty Stream is attached to another
LNG operation in HYSIM, the Flowsheet will not be

complete in HYSYS.

Plug Flow Reactor
(PFR)

Space Time Option

CSTR Space Time Option
CSTR Dead Space Option
CSTR Initialization from Stream

Data Recorder
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7.1.2 Saving a Simulation

HYSYS has three different save commands:

Command ‘ Description

Save

Saves the case using the current file
location.

name and

Save As

extension, .hsc.

With this saving option, you need to enter a name
and location to which you want to save the file. The
Save Simulation Case As view appears when you
select the Save As command. You are able to
choose the File Path and a File Name for the case.
HYSYS automatically attaches the appropriate file

Save All

Use this option to save all currently opened HYSYS
cases. You are asked to select which cases should
be saved. Select multiple cases with the CTRL key
and the primary mouse button. Once the cases have
been highlighted, select the Save button to save the
case(s) as shown in the view, or the Save As button
to save with a new name and/or location.

Figure 7.4

Save Simulation Case As

Save i I 4 Samples j il o
1 0le %ﬂ comploop. hsc %ﬂ G-1.hsc %ﬂ nietwork. h
= ammania.hsc @' debutdyn hsc @' G-Zhso @' P-1.hsc
v C-1.hsc @r’ dyncruded hec @r’ G-3hsc @r’ R-1hsc
= C-2hse §v dyntut] hee §v gatrt-dy hee §v R-2hse
C-3hsc %—' dyntut? hao %—' gstrt-gs hso %—' R-2hso
C-4hsc %—' dyntut b %—' hulemod hao %—' ten-gast.h:
4| | [

File name: |l I&I
Sawe as lype: IHYSYS.Process Simulation Cage [*.hsc) j Cancel

gSave Simulation Cases

fod  File Hame Case Description

c:\program flez\hypratechhhysps, planthSAMPLE SYG-1.hec Acid Gas Sweetening with 0
c:hprogram files\hypratechyhysps. plantisamples\G-2hse  Matural Gas Dehydration with

Figure 7.5

=]

Save |
Save As... |

Cancel |
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See Section 6.1 - Printing in

HYSYS for more information.

File

7.1.3 Closing a Simulation

Two of the options under File in the Menu Bar involve closing your
simulation:

Command ‘ Description

Closes the active case. Before closing the case, you
Close Case are asked if the case should be saved.

Allows you to close more than one case at a time.
Close All The name of each opened file is displayed. You
select which case(s) you want to close.

Figure 7.6

j Cloge Simulation Cases x|

Mod File Mame Caze Description
am Files'Hyprotech' HY'S'S, Process\SAMPLE Shastt-ss HSC Close |
C: \Program Flles\Hyprotech\HYSYS ProcesshSaMPLESYR-1.HSC Atmospheric Crude T —

Canicel |

7.1.4 Printing

The printing section contains the following options:

Command ‘ Description

Print Allows you to print Specsheets for streams and
operations.

Prints a bitmap snapshot of what currently appears
in the active HYSYS view.

Allows you to select the default printer, print
Printer Setup orientation, paper size, etc. It is similar to the Printer
Setup commands in other Windows applications.

Print Snapshot
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7.2 Edit

Edit

Cut Clrl+
LCopy Chri+C
Copy 'With Labels  Ctrl+Shift+C
Paste Crl+t

The functions listed under Edit in the Menu Bar are available in all
Environments (i.e. Basis, Main, Sub-Flowsheet) and can be used both
across the Environments and outside of HYSYS:

Command ‘ Description

Removes the selected cell(s) from the current view.
You can then use the Paste function to place the
removed cell(s) in another location or in another
application.

Cut

Copies the selected cell(s) to the Clipboard. You can
Copy then use the Paste function to place the copied cell(s)
in another location or in another application.

Copies the selected cell(s) and their corresponding
Copy Special / labels to the Clipboard. You can then use the Paste
with Labels function to place the copied cell(s) in another location
or in another application.

Allows you to place copied or cut selections in the

Paste location of your choice.

Although the functions are available throughout HYSYS, not all areas
within the Environments support them. Only matrix type areas can be
manipulated. For instance, you can copy a group of cells from the
Workbook or from a table and paste them into the Spreadsheet. In most
areas, you will be able to manipulate a group of cells by clicking and
dragging with the mouse. Whenever cells are grouped within a matrix
(i.e. Inlet streams for a MIXER, shown in Figure 7.8), you can highlight
more than a single cell.

Mame  [MI100

PR

Inlets Olutlet

Feedl I hd I
Feed?
Feed3
*Add Stream™
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Simulation

The options under Simulation vary depending on whether you are in
Steady State or Dynamic mode. Both steady state and dynamic views

are shown below.

Figure 7.9

Simulation
Main Properties...
Optimizer...
Ewent Scheduler...
Integratar.
Simultaneaus Adjust Manager

Dynamics
Solver Holding

Enter B asiz Ervironment
Enter Sizing Environment

Oil Dutput Settings...

Simulation Caze User Wariables..
Impart and Expart User Yariables...

Simulation
Chil+h Main Praperties... Chrl+M
F5 DOptimizer... F5
Chl+E Event Scheduler... Crl+E
Chil+l Intedrator... Cirl+
Simultaneous Adjust kanager
F7 Steady State F?
Fa Integratar Active Fa
Eguation Surmary Yiew..
Crl+B
Enter Basiz Environment Chil+B
Simulation Case User Variables..
Import and Expart User W ariables
Oil Dutput Settings...

Option ‘ Description

Main Properties

Displays simulation case properties, such as
Calculation Levels, Case Description and current
Object Status messages.

Optimizer

Opens the Optimizer, which performs steady state
optimization. This option is available from the Main
Flowsheet only.

Event Scheduler

Opens the Event Scheduler. Although it appears in
the Steady State menu, it only functions when in
Dynamic Mode.

Integrator

Opens the Dynamic Integrator. Although it appears
in the Steady State menu, it only functions when in
Dynamic Mode.

Simultaneous
Adjust Manager

Allows you to monitor and modify all adjusts that are
selected as simultaneous. Refer to Section 10.1 -
Adjust for more information.

Dynamics/Steady
State

Toggles between Dynamic and Steady State. The
Simulation menu is redrawn depending on this
choice.

Solver Holding/
Solver Active

Toggles between Hold mode and Calculate mode.
This option only appears in Steady State. When
HYSYS is calculating, the Hold Calculations option
appears, and when in holding mode, the Start
Calculations option appears.

Start Integrator/Stop
Integrator

Toggles between Start Integrator and Stop
Integrator. This option only appears in the
Simulation menu when you are in Dynamic mode.

Equation View
Summary

Opens the Equation Summary view.
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tain Ensironment. ..

Main Environment Button

Option ‘ Description

Enter Basis Opens the Simulation Basis Manager.
Environment

Simulation Case Opens the User Variables view for the current case.
User Variables

Opens the Import and Export User Variables view
Import and Export allowing you to export user variables from the current
User Variables case to an export file and import user variables from
an export file to the current case.

Opens the Preferences view to the Oil Input tab,

Oil Output Settings where Assay preferences can be set for the case.

7.3.1 Main Properties

Selecting the Main Properties option via Simulation in the Menu Bar or
the CTRL M hot key opens the Simulation Case view, as shown in Figure
7.10.

Figure 7.10

zﬁimulation Case: Case -3l x|
IDpliUnal Info |
Mame IEase Tag IMaln
—Object Statu
Minimum Sewverity I ak. Vl
Severity Source Message -
Optional Infa E-101 Mot Solved ']
Optional Infa PUMP O Unknown Heat Flow
Optional Infa PUMP 0 Mat Solved
Optional Info COOLER O Unknown Heat Flow
Optional Info COOLER @ Mot Solved
Optional Info | DEA to Flash TI Unknawn Compositiors
Optional Info | DEA to Flash TI Unknown Temperature
Optional Info | DEA to Flash TI Unknown Flow Rate LI
', Status Messages / Calc Level: A Notes £ Print Spec Flowshest  /
Conwert to Templatel Export Flowshest |

You can convert the case to a template by selecting the Convert to
Template button at the bottom of the view. This converts the entire
Flowsheet to a Template.

You can also export all the information on the Print Spec Flowsheet tab
to a text file using the Export Flowsheet button. HYSYS will open a
dialog box to save the information to a text file with an *.hsi extension.

If the Main Properties option is selected while in a Sub-Flowsheet
environment, a Main Environment button is available to return to the
Main environment.
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Simulation

See Section 5.4 - Object Status
Window/Trace Window for
more details on choosing a

Minimum Severity.

Status Message Tab

You can use this tab is used to re-name the environment. Notice that
the Name cell displays the name Case, which is the internal name
applied to the simulation case. This name appears in the upper right
hand corner of the HYSYS screen when in the Main Environment. It
also appears as part of the name on the Workbook and on the PFD. The
Tag cell displays the word Main, which also appears in the upper right
hand corner of the HYSYS screen and as part of the Workbook and PFD
names. You can change either of these descriptive words.

The Object Status group displays the current status messages for all
objects in the Flowsheet according to the Minimum Severity that you
choose.

Calculation Levels Tab

The second tab of the Simulation Case view is the Calc Levels tab. The
Calculation Level sets control over the order in which streams,
operations, and Flowsheets are calculated. For instance, you may want
a certain operation (Adjust) to be performed before another (Recycle).
To do this, you specify the Calculation Levels, such that the Adjust has a
lower value than the Recycle. HYSYS then forces the operation with the
lower Calculation Level to calculate first.

Figure 7.11

gﬁimulaliun Case: Case o =] 5]
| —
Mame Active | Caleulation Level | ]
Sour Gas 500
DEA ta Cont 500
Gas to Contactar 500
PO 500
Sweet Gas 500
Rich DEA, 500 : Reset
DE& ta Flash Tk 500 ;
Flash “ap 500
Rich to L/R 500
Fegen Feed 500
Fegen Btms 500
Leanhom L/R | [ 500 =l
Calc Levels fMNotes £ Print Spec Flowshest
Conwert to Templatel Export Flowshest |

You can also ignore a certain stream or operation in a case by
deactivating its Active check box. The Reset button will return all the
Calculation Levels to their default values.
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Selecting the Auto Update
checkbox, will automatically
update the list whenever the
simulation changes.

The Optimizer can be invoked
with the hot key F5.

Print Spec Flowsheet Tab

Figure 7.12

e'ﬂ Simulation Case: Case 1'
| I =

e

PropertyPackage . -
PackageMarme = PengRobinson The scrolling display

Components= lists all the flowsheet
Methane, specification details.
H20,
Ca,

Co2,
Hydrogen, Use the Update

hlitraren = button to generate

I Auto Update Update I‘— a list of current
specifications in
_\ Status Messages /(Calc Levels £Motes }, Print Spec Flowsheet /

your flowsheet.
Conwert to Template |

{ Ewport Flowsheet

A

The Export Flowsheet button allows you to save
the flowsheet specification details to a text file.

The last tab of the Simulation Case view is the Print Spec Flowsheet
tab. Once updated, this view lists all the current specifications used to
build your simulation case. The display begins with the Basis
Environment information and then proceeds to the Simulation
Environment, listing all the specifications for the unit operations
attached to your case.

To print the information displayed on the Print Spec Flowsheet tab to a
file, select the Export Flowsheet button at the bottom of the view. The
Save PrintSpecFlowsheet File dialog box will appear which will allow
you to save this information as a text file with the extension *.hsi.

7.3.2

The Optimizer performs steady-state optimization by finding values of
process variables that minimize or maximize a user-defined objective
function. The Optimizer possesses its own Spreadsheet, where the
variables that define the objective function are attached, as well as the
mathematical expression relating these variables. In addition, you may
set upper and lower bounds and constraints that the process variables
must also satisfy. The optimization must begin in a feasible region, i.e.,
all constraints must be satisfied at the initial starting conditions.

Optimizer
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7.3.3 Event Scheduler

Using the Event Scheduler it is possible to have HYSYS perform tasks at
given times during the dynamic simulation of a process. The time at
which HYSYS starts a task may be predetermined (i.e. after 20 minutes
of simulation time) or it may depend on the simulation (i.e. after a
reboiler product stream temperature stabilizes).

Refer to Chapter 2 - Dynamic Tools of the Dynamic Modeling manual
for more information regarding the Event Scheduler.

7.3.4 Integrator

The Integrator is used when running a case in Dynamic mode. You can
access the Integrator view under Simulation in the Menu Bar or by

using the hot key CTRLI.
Figure 7.13
 Integrator o =]
I minutes ;I |
Integration Contral
’7 & Automalic ¢ Manual ‘
~Integration Tim:
Linits minutes
Curient Time 00000000
\coeleration 1.0
End Time 0.0000000
Fieal time
Dizplay Interval 1.0000
Fieal time factor 0.50
Integration Step
Linits seconds
Step Size 0.50000
Miririurn -
M airmurn 20.000

Automatically forces the

General / Options £ Heat loss A
Flowsheet Variables to

St | Resst | Disly | =T update regardiess of what
is set for the Display
Interval.
Starts the Integrator. Resets all the values to
When the Integrator is the default values.

running, this switches to a
Stop button. The Start/
Stop functionality can
also be accessed by
using the Integrator
buttons in the Button Bar.
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The View Equations
command is available only
when you are in Dynamics
mode.

You can use the hot key CTRL B
to re-enter the Basis Manager
from any Environment.

On the Integrator property view, you can specify various integration
parameters:

Parameter ‘ Description

. Select the time units for the Current Time, End Time
Units .
and Display Interval.

Displays the time that the Integrator has been
Current Time running. When the Integrator is Reset, this value
returns to zero.

Allows you to see the Real Time factor to slow a

Acceleration ; ’ ;
simulation case down to run at real-time.

Allows you to specify the time at which the integrator

End Time will stop.

Time interval at which HYSYS updates the variables
in the Flowsheet. Keep in mind that the frequency of
Display Interval update has a significant impact on the speed at
which your simulation runs. The Display Interval has
no affect on the calculation frequency.

Select the time units for the Step Size, Minimum and

ni .
Units Maximum cells.

When the Integrator starts, the Step Size varies
according to the integration errors and the range set
Step Size by the Minimum and Maximum. After the Reset
button is pressed, HYSYS defaults this value to the
Minimum specified step size.

Minimum Allows you to specify the minimum step size.

Maximum Allows you to specify the maximum step size.

7.3.5 View Equations

The Equation Summary View is used when running a case in Dynamic
mode. The Equation Summary View is opened automatically by HYSYS
when there are dynamic specification errors in your case, or manually
by selecting View Equations from the Simulation Menu Bar. The
Equation Summary provides a list of the equations and pressure flow
specifications that are currently used in the dynamic simulation. In
addition it allows you to perform an analysis of the simulation to
determine whether any equations and specifications are required or
redundant.

7.3.6 Enter Basis Environment

When in the Basis Environment, you can access the Basis Manager via
the Basis command in the Menu Bar. Whenever you open a New Case,
HYSYS places you directly into the Basis Manager. You can re-enter the
Basis Manager from any Flowsheet by choosing Simulation from the
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Simulation

Refer to Section 1.3 - Starting
a Simulation for more
information.

Refer to Chapter 3 - HYSYS Oil
Manager in the Simulation
Basis manual for information
on oil characterization.

More detail on the BP Curves
utility can be found in
Chapter 8 - Utilities.

Menu Bar and then the Enter Basis Environment option. You can also
use the Basis button to re-enter the Basis Manager from either the Main
or Column environment.

The Simulation Basis Manager is a Property View that allows you to
create and manipulate every fluid package in the simulation. Each
Flowsheet in HYSYS can possess its own fluid package. Because the
Template and Column Sub-Flowsheets reside inside the Main
Simulation, these Sub-Flowsheets can either inherit the fluid package
of the Main Flowsheet, or you can create an entirely new fluid package
for each Sub-Flowsheet. For each Fluid Package you can supply a
property package, components, reactions, and user properties.

7.3.7 Oil Output Settings

During the characterization of an oil or the calculation of boiling ranges
for a fluid in the BP Curves utility, the initial (IBP) and final boiling
point (FBP) cut point values can have a significant effect on the outer
limits of the boiling range. During the laboratory analysis of a
petroleum fluid boiling point regions, the most difficult to measure are
the end regions.

HYSYS uses the defaults of 1% and 98% for the IBP and FBP,
respectively. With a 1% IBP value, HYSYS utilizes the boiling points of
all components in the first volume percent of the given fluid and
calculates a weighted average boiling point, which is used as the IBP for
any further analysis. The final boiling point is determined in much the
same way, using the weighted average of the boiling points for the
components found in the final two liquid volume percent of the fluid.

Figure 7.14

4 Dil Dutput Settings =10] =]
[1.000 | =l |
[IBP cut pirt, liquid ol | 1000 |
[FEP cut poirt, liquid vol % | 92.000 |
ASTM DBE Interconversion IAF’l 1974 [E dmister] vI
ASTH D2887 Intercorversion Method: lm
Impose Global Changes For Related Specs |
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On the Boiling Ranges view, you can specify the following, in units of
liquid volume percent:

Unit ‘ Description

IBP cut point Values from 0% to 5% are allowed.
FBP cut point Values from 90% to 100% are allowed.

Also, you can choose the ASTM D86 Conversion Method. The options
include:

 API 1974
» AP| 1987
+ API 1994
e Edmister-Okamoto 1959

For the ASTN D2887 Conversion Method, the options include:

 AP| 1987
* API 1994 Indirect
* API 1994 Direct

7.4 Flowsheet

Flawsheet

Add Stream F11
Add Dperation... F12
Find Object F3
Simulation Mavigatar

Open Object Palette F4

Dptimization Objects...

Beaction Package...

Fluid Package/Dynamics kModel...
User Properties...

Flowsheet User Wariables..

The options under Flowsheet are:

Option ‘ Description

Adds a Stream to the Flowsheet. For more

Add Stream information, refer to Section 1.3.4 - Installing
Streams
Adds a Unit Operation to the Flowsheet. For more
Add Operation information, refer to Section 1.3.5 - Installing
Operations.
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Components for the reactions
are installed in the Basis
Environment. Refer to
Chapter 4 - Reactions in the
Simulation Basis manual for
details on component
selection.

Option ‘ Description

Opens the Object Navigator and allows you to
access any stream, unit operation or Flowsheet

Find Object present in the case. Refer to Section 5.2.1 - Object
Navigator for more information.
Opens the Simulation Navigator that allows you to
Simulation view the Property View of any stream or unit
Navigator operation present in the case. Refer to Section 5.1.3

- Simulation Navigator for more information.

Toggles between opening and closing the Object

Open/Close Object Palette. Refer to Section 1.3.3 - Object Palette for

Palette more information.
Allows you to select a generic set of objects which
are used to identify the underlying flowsheet
Optimization variable, and provide the necessary configuration
Objects information for use by Optim or Estim. Refer to
Section 3.2 - Optimization Objects in the RTO
manual.
Reaction Package Accesses the Reaction Package view.
Fluid Package/ Accesses both the Fluid Packages assignment
Dynamic Model view, and the Dynamic Property Model.

Accesses a view from which you can install User

User Properties Properties.

Accesses the User Variables view. For more
information, see User Variables chapter of
Customization Guide.

Flowsheet User
Variables

7.4.1 Reaction Package

Selecting this option opens the Reaction Package view, from which you
can do the following:

» Create, Copy or Edit a Reaction.
» Create, Copy or Edit a Reaction Set.
» Attach Reactions to a Reaction Set.

» Make a Reaction Set available to unit operations within the
current case.
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Figure 7.16
Makes a reaction set in the Pressing this button Object inspect (and choose
Available Reaction Sets group creates a new View) or double click on the
accessible to unit operations in the reaction set. highlighted reaction to open
Flowsheet by placing it in the its property view.

Current Reaction Sets group.

| Reactign Package

Current Beaction Sets——— —fwailable Reaction Set

Conversion Reactions E\I:;rgjralm g!:taclluns Mew Set.. |
< i Set
Copy Set
Femove >

Azsociated Reactions Azzocisted Reactions
Rxn-1 Run-2
A
Add Ren.. A
-
Copy Ran.. J
—
]
[
Attached reactions for the Press this button to make  Press this button
highlighted reaction set in the a copy of the highlighted to add a new
Current Reaction Sets group. reaction. reaction.

The Reaction Package view eliminates the need to return to the Basis
Environment to define Reactions and Reaction Sets. The only aspect of
defining reactions that must be done in the Basis Environment is the
selection of components.

Generalized Procedure

The following procedure outlines the basic steps for creating a reaction,
Refer to Chapter 4 - Reactions creating a reaction set, adding the reaction to the reaction set and then
in the Simulation Basis making the set available to the Flowsheet. Refer to the Reaction

manual for details on Package view, shown in Figure 7.16, as you follow the procedure:
Reactions and Reaction Sets.

Select Reaction Package under Flowsheet in the Menu Bar.

2. On the Reaction Package view, press the Add Rxn button to create
anew Reaction.

3. AReactions view appears, from which you must select the type of
reaction to create. Highlight a reaction type and press the Add
Reaction button.
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Flowsheet

4. The property view for the reaction type you have selected will
appear. Complete the input for the reaction until Ready appears as
its status message. You can close the Reaction property view, if
desired, by pressing the Close button.

Figure 7.17

£ Equilibrium Reaction: Rxn-1

=10l

| =

ibrary Equilibrivm Fens:

CO +H20 =C02+H2
CH4 + H20 =CO + 3H2
1/2M2 + 3/2H2 = NH3

CO% + H2=H25 + CO
COS + H20 =H25 + CO2

-
Ethylbenzene = Styrene + H2 j

=i

| U

Stoichiometry £ Basiz £Ln[K] £ Table s Library
Deste | Name [Fired [T

5. On the Reaction Package view, press the New Set button to create a
Reaction Set. The Reaction Set view appears.

Figure 7.18

1 Reaction Set: Set-1 - 0] =]
| —
MHame IEquiIibrium Reaction Sef
—Set Info
Tarm— Do NSNS _corcet. |
|So|ve| Method | Drefault
Active List 0K Inactive List Operations Attached |
<emphys <emplys
Wiews Active. .. | Yiew Inactive... |

Make Inactive -2 |

- Make Active |

If desired, change the Name of the Reaction Set to better identify it.

To attach the newly created reaction to the Reaction Set, place the
cursor in the <empty> cell of the Active List group. Open the drop
down list in the Edit Bar and select the reaction name. The reaction
becomes attached to the Reaction Set, as indicated by the activated
check box in the OK column.

8. Press the Close button on the Reaction Set view.
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< fdd Set |

Add Set Button

If Flowsheets use the same
fluid package, they must also
use the same Flash Options.

For more information
regarding the Dynamic Flash
options refer to Section 1.4.5 -
Stability Test Tab of the
Simulation Basis Guide.

Refer to Chapter5 -
Component Maps in the
Simulation Basis manual for
more information.

9. Inthe Available Reaction Sets group of the Reaction Package view,
highlight the name of the newly created Reaction Set. Notice that
the attached reaction is listed in the Associated Reactions group.

10. Press the Add Set button to make the Reaction Set, and thus the
Reaction, available to unit operations in the Flowsheet. The new
Reaction Set is displayed in the Current Reaction Sets group.

7.4.2 Fluid Packages

This option quickly provides you with a summary of any Fluid Packages
in the simulation. You can view the Property Package and components
contained in each Flowsheet. Since each Flowsheet can have a different
fluid and property package, each can also have a different Flash Option.

Figure 7.19

This group displays all the Displays the fluid and Property
Flowsheets present in the case. Packages for the selected Flowsheet.
A Fifid Packages sl |
| l ]
Y )
Flow Sheets—— ~Fluid Package of Flow Sheet——————
CasefMain] 7| [FuidPka | Basis-1
[Frop Pg | PengR obinson
Companent List
E";E;‘::B Displays the components
Prapane in the selected
et Flowsheet.
~Dynamic Mode Flash Optiohe————
I Ty lOFlash first.

The group displays the
flash option for the
current Fluid Package.

@ Flash3 " Multi Phase

[Peifarms no stability testing]

"S ecant Flash Option————————————

7.4.3 User Properties

The view accessed by selecting User Properties under Flowsheet in the
Menu Bar allows you to manipulate user properties for your simulation
case without returning to the Basis Environment. From this view, you
can create, edit or delete user properties. Your changes are, however,
transferred to the User Property view in the Basis Environment.
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Figure 7.20

4 User Properties =00 x|
rUser Properties—— = ~User Property P I{
UserPiop Froperty Mame UszerProp-1
LI Mixing B asis Maole Fraction
= Mixing Fule Proix"F1 = F2 * SUM <[P/ "F 1]
Delete | Mixing Pararn F1 1
= ixing Param F2 1

Component Walue, P

I™ Local Scope

tethane 0
Ethane 0
‘iew Uzer Properties F‘mpane 0
of Companents in iButane a
Fluid Package:
I Basis-1 VI

The Available User Properties are listed in the User Properties group.
You can manipulate the User Properties by using the buttons on the

view:

Button ‘ Description

Add Creates a new User Property.
Erases the currently highlighted User Property.

Delete HYSYS will not prompt for confirmation when
deleting a User Property, so be careful when you are
using this button.

) Allows you to edit the currently highlighted User

View

Property.

The User Property Parameters group lists the parameters for the
highlighted user property.
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You can make changes to the parameters directly on this view:

Parameter ‘ Description
User Property Name | Use the HYSYS default, or supply the name.
Mixing Basis Select fractl'on or flow on a molar, mass or liquid
volume basis.
Choose one of the mixing rule equations:
N
o (Pmix)Fl = F2 z (x(I)P()FL)
i=1
N
e In(Pmix)F! = F2 z (x(i)InP(i)FL)
i=1
Mixing Rule N
* Index = Z x(i)(F1P(i) + 10F2P())
i=1
where:  Py;, - total user property value
P(i) - property value for component i
x(i) - component fraction
Index - total user property value for the
index equation
Mixing Parameter You can change either parameter from its default
F1, F2 value of 1.
Component Supply the component user property values.
Property Values

From the View User Properties of Components in Fluid Package drop
down list, select a Fluid Package as the source for the user property list
of components.

7-23



7-24

7-24

Flowsheet

Adding a User Property
1. Press the Add button.
2. The User Property view will appear as shown in Figure 7.21.

Figure 7.21

A User Property: UserProp-1 I ) |
I Mole Fraction LI |
~Equation P.
IMixing Basis Mole Fraction
ixing Fule Proix"F1 = F2 * SUM [[i)*P{i “F1)
Iixing Parameter F1 1
Mixing Parameter F2 1

~Component ser Praperty 4 alu

Source: IBasm-‘I vl I Local Scope
Component Froperty Value
Methane 0.00000
Ethare 0.00000
Propane 0.00000
i-Butane 0.00000

Delete | Mame  |UserProp-1

Provide a descriptive Name for the user property.

In the Equation Parameters group, select a Mixing Basis (Fraction
or Flow): Mole, Mass or Liquid Volume.

Choose a Mixing Rule.

You can modify the two Mixing Parameters (F1 and F2) to more
accurately reflect your property formula.

7. Select a Source fluid package to obtain the list of user property
components.

8. Input the property values for each component.



Menu Bar Options 7-25

7.5 Workbook

Refer to Chapter 4 - Workbook
for more information.

‘workboal
Setup...
Export 3
Impart 3
Page Scope 3

Order/Hide/Reveal Objects. ..

This menu item only appears when the Workbook has focus. The
options under Workbook are:

Command ‘ Description

Produces a dialog box from which you can

Setup manipulate Workbook tabs.
Provides access to a submenu that contains the
Export Workbook and Pages options. Allows you to save a

Workbook or Page setup. A name, file path and
description for the Workbook can be provided.

Provides access to a submenu that contains the
Import Workbook and Pages options. Replaces the current
Workbook or Page setup with a saved setup.

Provides access to a submenu that contains the
Show/Hide Sub-Flowsheet Objects option. This

Page Scope toggle function will either show or hide Sub-
Flowsheet objects on the active Workbook tab.
Produces a dialog box that you can choose to sort

Order/Hide/Reveal the Workbook objects either alphabetically or

Objects manually, hide Workbook objects and reveal

Workbook objects.
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Refer to Chapter 3 - PFD for

more information.

PFD

7.6

PFD

Figure 7.23

FFD

Select Objects..

Auta Position &ll

Select Mode...
Drag £oom

Add a PFD
Delete this FFD
Fename this PFD

Show Hidden Obijects. ..

Ereak a Connection
Swap Connections

Auto Position Selected

This menu item only appears when the PFD has focus. The options

under PFD are:

Command Description

Select Objects

Allows you to select multiple operations and streams
on the PFD. The Select Objects dialog contains a
Filter, allowing you to narrow your object choice.

Show Hidden
Objects

Any hidden objects on the PFD may be viewed with
this option. When you select this, HYSYS displays
the Show Hidden Objects dialog.

Swap Connections

Allows you to select two streams which are attached
to the same operation and exchange their nozzle
connections.

Break a Connection

Lets you break the connection between a stream and
an operation without deleting either.

Auto Position All

Repositions all objects on the PFD to the best
possible location as selected by HYSYS.

Auto Position

Auto positions only selected objects.

Selected
Selects the operating mode for the PFD. This is
Select Mode either Move, Size, or Attach.
Use the primary mouse button to drag a box around
Drag Zoom aregion. HYSYS redraws the PFD showing only that
region.
Add a PFD Adds a new page to the PFD Notebook. The option

to clone an existing PFD is presented.

Delete this PFD

Deletes the active PFD without a notice to confirm
the action.

Rename this PFD

Allows you to change the name of the PFD, which
appears on the page tab.
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The User Session Preferences

view can be accessed only
through the Tools menu.

7.7 Tools

Tools
‘whorkbaoks...
PFDs...
Summaries...
Utilities
Beportz

Chrliad
Chrl+F*

Cirl+L)
Crl+Fi

Diataboaok.
Face Plates
CCS

CtrleDr
Cirl+F

Diwnamics Assistant
Control M anager

Chrl+*
Cirl+d

Script Manager
Macio Language Editar...

Preferences..

The options under Tools are:

Command ‘ Description

Opens the Workbook for any Flowsheet. Refer to

Workbooks Chapter 4 - Workbook, for more information.
Opens the PFD for any Flowsheet. Refer to Chapter
PFDs ; ;
3 - PFD, for more information.
Summaries Opens the Summary View for the current Flowsheet.
Refer to Chapter 1 - Interface, for more information.
Utilities Opens the Available Utilities view. Refer to
Chapter 8 - Utilities, for more information.
Opens the Report Manager. Refer to Section 6.2.1 -
Reports . : -
Creating a Report, for more information.
Opens the Databook, from which you can install
Databook Process Data Tables, Strip Charts, Data Recorder
Scenarios and Case Studies.
Face Plates Provides access to controller Face Plates.
DCS Accesses the HYSYS DCS Interface.

Dynamics Assistant

Opens the Dynamics Assistant to help convert
steady state cases to dynamics.

Control Manager

The Control Manager lists all PID and MP controllers
attached to your case. For more information refer to
the Dynamics Modeling manual.

Script Manager

Provides access to the Script Manager.

Add-Ins Manager

Allows you to add Active-X controls to your HYSYS
GUL.

Macro Language
Editor

Accesses the HYSYS Macro Language Editor view.

Preferences

Accesses the User Session Preferences.
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Refer to Section 10.7 -

Tools

Controller Face Plate of the
Dynamic Modelling Guide for

more information.

7.7.1 Face Plates

The Face Plate provides all pertinent information about a controller.
You can access the Face Plates dialog under Tools in the Menu Bar or
with the hot key CTRL F. From the Flowsheets group, select the
Flowsheet containing the Controller whose Face Plate you want to
open. The Logical Operations group displays all the Controllers in the
highlighted Flowsheet. Select the Controller Face Plate(s) you want to
open and press the Open button. You can select multiple Face Plates by
holding down the CTRL key and clicking on the controller names.

Figure 7.25

gFace Plates x|
~Flowsheets————— ~Logical Operations———
LIC-100
LIC-101
1100 [LE=S |
IC-101
IC-102

Find... | LCancel |

You can change the appearance of all Face Plates in the Flowsheet by
pressing the Type button. There are two types of Face Plates available in
HYSYS, Fixed Size and Scalable. Fixed Size Face Plates are the default.
Both types are shown below.

Figure 7.26

zFace Plate Selection

Fixed Size Face Plate Scalable Face Plate

|

Default Type—————

x| LIC-100 &Co0 x| LIC100 @C0L x|
E ) EE EEEV SP: 50.000
e PV- 50,070
. OP: 64.73
Buto Vl Tunin
LCancel | uning CMEACC

With these radio buttons, you
can select the controller mode:
Manual, Automatic or
Cascade.
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7.7.2 DCS

Selecting DCS under Tools in the Menu Bar opens the HYSYS DCS
Interface view, from which you can link HYSYS to your Distributed
Control System (DCS). Linking HYSYS to your DCS provides the
following potential application opportunities:

» Conceptual Design
* Process Design
» Control Strategy Development

For further information on the . i i
HYSYS DCS Interface, contact Fault Tree and Safety Analysis and Evaluation
your local AEA Technology » Plant Control System Check Out

Engineering Software * Process Improvement

representative.

» Operator Training

Figure 7.27

A HYSYS DCS Interface —10] x|
Diriwer Selection Tirning P
IDefauIt D ata Transfer Period

IEI aono
I~ Trace DCS Timesteps

0S| Software Pl LI

“ Drivers / General Data KEnntmIIars KF’V Export KF’V Import #
e

Deletes all DCS information from the Enable/Disable toggle that creates/breaks
current case. HYSYS asks for the communication link with the DCS.
confirmation before the deletion.

All information concerning the HYSYS DCS Interface is distributed
over the four tabs on the view:

e Drivers

* General Data
« Controllers

* PV Export

* PV Import
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7.7.3 Script Manager

The Script Manager is a HYSYS tool that records all your case
interaction, with respect to installing streams or operations, making
connections, and supplying specifications. The recorded script can be
played back at a later time. When in the Basis, Main, or Column
Environment, you can access the Script Manager under Tools in the
Menu Bar.

%7 Script Manager x|
Path:  c:\program fileshhypratechihysps. planth= SCP
Seript Files Directories
= MNew
[CASES]
[DCS]
PAKS
[SAMPLES]
[SUPPORT]
[TEMPLATE]
USER
it A
Play Stop Recording | Lancel |

When using the Script feature, it is important to note a few points.

» Session Preferences are not saved in the Script.
» Scripting is always done in HYSYS internal units.

» Scripting is Name specific, so stream and operation names in a
script must be identical to those in the case in which you are
running the script.

» For the playback of a script, the simulation case MUST BE
EXACTLY as it was when the script was recorded, so that
HYSYS can perform all the steps in the script.

Recording

The procedure for recording a New Script is as follows:

1. Save your simulation case. Since the case must be in exactly this
same condition for playback of the recorded script, this is generally
a good idea.

Select Script Manager under Tools in the Menu Bar.

Choose a directory from the Directories group in which the Script
file will be saved.
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4. Press the New button. HYSYS closes the Script Manager view and
displays the New Script view.

z Mew Scrpt x|

Mame I

Description I

5. Enter a Name and Description (if desired) for the Script. If you do
not add an extension to the script Name, HYSYS adds the .scp

extension.
o0

6. Press the Record button to start recording. HYSYS closes the New
Record Icon (Red) Script view. Notice the red Record icon in the lower right corner of
the DeskTop.

7. Perform each task that you wish to record.

When you finish recording commands, return to the Script
Manager view and press the Stop Recording button.

9. Ifyouwould like to save the case, DO NOT save it with the same
name as in step #1, as this will prevent you from playing back the
script.

Playback

In order to play a script, the simulation case must be in the same state
as it was prior to the recording of the script.

At any time during the playback, you can stop the script by
accessing the Script Manager view and pressing the Stop Play
button. This stops the script, but may not stop the HYSYS
function that was occurring during playback, i.e. integration in
Dynamic mode.

o0
Follow this procedure to play a script:
Playback Icon (Green)

Open the case that is associated with the script.
Select Script Manager under Tools in the Menu Bar.

Highlight the script name in the Script Files group of the Script
Manager view. If your script is not listed in the default directory,
you can select a different path in the Directories group.
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Refer to Section 5.5 - Object
Status Window/Trace
Window for details on the
Trace Window.

For more information, consult
the on-line help by selecting
Help in the Menu Bar of the
HYSYS Macro Language
Editor.

You can save multiple Session
Preferences.
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Tools

4. Press the Play button. HYSYS closes the Script Manager view and
begins playing back the script. Notice the green Playback icon in
the lower right corner of the DeskTop.

5. View the steps of the script playback in the Trace Window.

7.7.4 Macro Language Editor

By selecting Macro Language Editor under Tools in the Menu Bar, you
access the HYSYS Macro Language Editor view.

Figure 7.30

@Macm] [macro] - HYSYS Macro Language Editor [design] — |D|5|
File Edit “iew Macro Debug Sheet Help

BEU@SB > 0 oa e+ == B

Proc: IMain j

1 Sub Main =
End Zuh

L o
Iz

The HYSYS Macro Language Editor is an interactive design
environment for developing, testing and executing WinWrap Basic
scripts. The editor uses a syntax that is similar to Microsoft® Visual
Basic®. See Section 2.4 - Example 1 - The Macro Language Editor in the
Customization Guide for more information.

7.7.5 Preferences

The Preferences section in HYSYS is used to specify default information
for the simulation case. This information includes Automatic Naming
Formats, Units, Colours, Fonts, Icons, etc., for the simulation. Session
Preferences can be saved for use in other simulations.

You can open the Session Preferences under Tools in the Menu Bar of
the Basis, Main, and Column Environments. When opened, the Session
Preferences Property View appears. Like all Property Views, there are a
number of tabs associated with the view. Common to each tab are the
two buttons along the bottom of the view:
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Command ‘ Description

Saves the Preferences to a file. You can provide a
Save Preference Set | new file name and/or location to which the
Preferences are saved.

This button allows you to Load Preferences saved

Load Preference Set from a previous HYSYS session.

Simulation Tab

The Simulation tab consists of five pages: Options, Desktop, Naming,
ToolTips and Assistant.

Options Page

The Options page shown in Figure 7.31 contains three groups: General
Options, Errors, and Column Options.

Figure 7.31

!\'-J; Seszion Prelerences [HYSYS PRF) o =] 4
[ =
Simulation —General Dptian:
Dptions ™ Allow Multiple Stream Connections W Use Input Experts
Bl ¥ Views Mew Streams upon Creation [¥ Confirn Deletes
esktol :
Narmngp i ¥ Confim Mode Switches
TodlTips rError
o [ Display Enors in Trace Window
yhamics
B I~ Dizplay Numerical Emors in Trace ‘window
‘erformance

Column Optiohs———— Controller Options——————————————————
I~ Expand Tray Sections ¥ Trace controller alam messages
I™ Split Column Feeds

%, Simulation /'ariables KF\eports /Files £ Resources KExtensions /(Dil Input ,(Tray Sizing /-.
Save Preference Set... Load Preference Set... |
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See Section 1.1.8 - The
Property View for
information on how to
convert Modal views to Non-
Modal.

Tools

The General Options group is a set of six check boxes:

Option ‘ Description

Allow Multiple
Stream Connections

This check box, which is not activated by default,
controls whether lists of streams should be filtered to
only those that are not currently connected. For
example, suppose you use the drop down list of
streams when selecting a feed to an operation. If this
check box is not activated, only streams that are not
already connected as a feed to an operation will be
shown in the list. If the check box is activated,
HYSYS displays all the streams in the Flowsheet,
including the ones that you cannot connect as feed
streams.

View New Streams
Upon Creation

If activated, the property view for the stream will
automatically appear when you add a new stream.

Use Input Experts

Column operations have an optional installation
guide built in to assist you in the installation. When
this check box is activated, you will be guided
through the Column installation.

Confirm Delete

When this is activated, HYSYS prompts you for
confirmation before deleting an object. If the check
box is not activated, HYSYS will delete the object as
soon as the instruction is given. It is advised to keep
this option activated.

Use Modal Property
Views

When this box is activated, all property views are
displayed as Modal (with a Pin). If the check box is
not activated, all property views are Non-Modal.
When Views are Modal, you have the options of
individually making each property view Non-Modal
by selecting the Pin in the upper corner of the view.

Confirm Mode
Switches

When activated, HYSYS prompts for confirmation
when you change to or from Dynamic Mode.

The Errors group contains two check boxes which when activated will
send the specified errors to the Trace Window. When these check boxes
are activated, you will not be prompted to acknowledge errors.

The Column Options group contains two check boxes. The Expand
Tray Sections box will, when active, show a fully expanded column in
the column environment PFD. When the check box is inactive, the
column is displayed with the minimum required number of trays; those
trays which have streams (inlet or outlet) attached to them.
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Desktop Page

The Desktop page shown in Figure 7.32 contains two groups: Initial
Build Home View and Face Plates.

Figure 7.32

?_';; Session Preferences [HYSYS.PRF) i =] 3
Simulation Initial Build Home Yie Face Plat
= PFD = Tile Face Flates Along Side
Options
T~ Workbook = Tile Face Plates Along Top
Desktop s i
ummary i I
Mg Mazimurn Murmber of Columns:
ToalTips .
EypEs ¥ Prompt when a HYSYS.Plant case is loaded

during this HY'5'S. Process session.
Performance

% S ion f Variables Kﬁepnrts £ Filex £ Resources KExtensmns /(I]ll Input ,(Tray Sizing /-.
Load Prefersnce Set... |

The Initial Build Home View group contains radio buttons which allow
you to specify which of the three main interfaces, Workbook, PFD, or
Summary, appears first when you enter a new Environment. This does
not restrict you to what you can access within that environment, as the
Workbook, PFD, and Summary Views can all be open at the same time.
This setting only establishes which view should be opened by default.

The Face Plates group involves the placement of face plates on the
Desktop. When you have a large number of face plates open in a case
and you select Arrange Desktop under Window in the Menu Bar, the
face plates will be organized according to your specifications in the
Face Plates group. The face plates will either be placed along the left
side of the Desktop in a column format or along the top in a row format.
You can limit the number of columns or rows (depending on the choice
of the radio button) in the Maximum Number of Columns/Rows input
cell. Any excess face plates which cannot be placed in columns/rows
due to the Maximum Number of Columns/Rows limit, will be cascaded
with other open windows.
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The Tile Face Plates Along Side radio
button was selected on the Simulation
page.
1 G-1.hsc - HYSYS.Process oy [w] 3]
File Edit Simulation Flofsheet Tools ‘window Help
] e —_— Enwiranment: T-100 [COL1)
DDH|{§§M|_>G|QO|@W|{Z|A* tode: Dynamic State
= Il & =10l =]
Py <empty> P: <emptys 4 => o ] 3
OF: <empty: OF: <emply> ﬂi I LI
O =] Tuning || [0 =] Tuning || [ — F . =l -
xIE
l i [0 [F: [ SourGas|
Em R =] Fraction 099566
F: <emphy P <empty> 1= I_D Ia r C-114 x| 22222
0P <emply> OP: <emply> Prog 1= I_U % m £994.9
ot Tuning | | [TF Tuning | Composi ' 1 22
2| _Tug =] Turing PO 1 [ camptys 24230,
= =] — ok = [ 3kl E9EE
=] _Turing | qmole] 13396404
P <emply> P <empty> olar Entropy [kJ/kgmole-C] 190,55
OF: <empty: OF; <emply> Heat Flow [kJ/h] 1.6675e+07
O ] Tuning || [0 ] Tuning | k1| |
x| |
' <emphy F: <empty> i
OF: <empty: OF: <empty> =
Ot =] Twning || [0 =] Tuning |[ ™= =
x| = ' Worksheet / Attachments /(D_unamics ,( UserVariables / —
T <ol v <amptys S
OP: <empty> OP: <emply> Delete | Define fram ather Stream... | & I = I
0ff =] Tuning | 0ff =] Tuning |
An input value of 2 was specified as the Extra windows, including face plates,
Maximum Number of Columns. are cascaded when Arrange
Desktop is selected under Window
in the Menu bar.

There are no restrictions in
naming streams and
operations. You can use more
than one word (separated by
spaces if desired) to provide
the best possible description.
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Naming Page

The Automatic Naming of Flowsheet Objects group dictates how
HYSYS names streams and operations when they are installed. You can
specify the naming convention for each type of operation. For each
Flowsheet object, you can specify a naming convention and a starting
number. For example, in the view shown, Energy Streams are indicated
as Q-%d, with a Starting Number of 100. The first energy stream
installed using the Add Energy Stream command will be named Q-100,
the second Q-101, and so on. The automatic naming function is
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provided merely for convenience. You can change any default name at
any time within the Flowsheet.

Figure 7.34

4 S assion Preferences [HYSYS.PRF) = 10| =]
P Automatic M aming of Flowsheet Object:
Dptiores Flowshest Object Name Farmat Starting Humber a
Bl Material Streams %d 1]
By Energy Streams O-%d 100
Maming MNonspecific UnitOps op-id 100
B Spreadsheet Ops SPROSHT -d 1
el ek s BLzd 1
Dynamics Adjusts ADJ-7d 1
Performance Sets SET-%d 1
Recycles RCY-%d 1
Contrallers IC-%d 100
ControllerstPC MPC-%d 100
Transfer Blocks TRF-2d 1 =
4] [l |
% Simulation /" ariables KF\eports [Files # Resources KEHtensions /(Dil Input ,(Tray Sizing /_.
Load Preference Set.. |

Tool Tips Page

There are two groups on the Tools Tips page, Show Tooltips and Show
PFED Flyby. Tooltips show you information regarding objects such as
streams. For example, make sure that all the check boxes in the Show
Tooltips group are checked, and open the property view for a stream.
Hover the mouse pointer over top of the temperature input cell. A
tooltip appears, showing the units for the value and the calculation
methods. If you only check the Value in SI Units check box in the Show
Tooltips group, then when you hover the mouse pointer over top of the
temperature input cell for a stream, the tooltip message would only
show the temperature vaue in SI units.

A PFD flyby is a small message box that appears when you hover the
mouse pointer over top of an icon on the PFD. If you uncheck the Show
PED Flyby box and then hover the mouse pointer over top of any icon
on the PFD, the message box will not appear.
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Figure 7.35

e G ezsion Preferences [HYSYS.PRF)

=0l x|

Simulation

Optionz
Desktop
Maming
ToolTips
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W Show ToalTips
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¥ Value Calculated By

[+ Show PFD Fly By

% Simulation /" ariables KF\eports [Files # Resources KEHtensions /(Dil Input ,(Tray Sizing /_.

Load Preference Set.. |

Dynamics Page

There are four groups on the Dynamics page that allow you to specify
options used in Dynamic mode: Assistant, Controllers Options,
Pressure Flow solver and I0Flash Heat Exchangers..

Figure 7.36

e G ezsion Preferences [HYSYS.PRF)

=0l x|

Simulation

Optionz
Desktop
Maming
ToolTips
Dynamics

Performance

Aazistant

¥ Set dynamic stream specifications in the background

¥ Perform checks when switching to dynamics or starting the integrator.

Contraller Option:
’7 ¥ Tiace contraller alarm messages

"Pressure Flow Solver

I lgnare convergence failures (up to five consecutive times. not recommende

"IDFIash Heat Exchanger

v Solve heat transfer equations simultaneausly with I0Flash ‘

% Simulation /" ariables KF\eports [Files # Resources KEHtensions /(Dil Input ,(Tray Sizing /_.

Load Preference Set.. |

The Assistant group options deal with the Dynamic Assistant. The first
check-box allows HYSYS to automatically set all of the dynamic stream
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specifications. When the second check-box is active HYSYS will ask you
if you would like to use the Dynamic Assistant when switching from
Steady State to Dynamics or when starting up the Integrator.

The Controller Options group has one check-box that when active will
display controller alarm messages in the trace window at the bottom of
the screen.

The Pressure Flow Solver group allows you to ignore convergence
failures for up to five pressure flow steps. It is not recommended to
activate this option. However, it can be useful in extreme cases where
you know that the case will converge but are having problems during
one of the calculation steps.

The check-box available in the IOFlash Heat Exchanger group gives you
the option of solving the heat transfer equations simultaneously with
the IOFlash. This can be used to increases the calculation speed of your
simulation. However, if you encounter any inconsistencies with your
heat transfer equipment diable this option.

Performance Page

The Performance Page displays the Macro Performance slider. This
allows you to balance the Macro speed with memory requirements. The
faster your setting, the more memory your computer will require to run
the macros.

M acio Performanc:

Minirniurn

J td airum Speed
Memory Llzage . i

You also are given the option of updating the Object Status Services
while solving.
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Variables Tab

Units Page

Figure 7.38

Field is the Current Unit Used to add a new
Set for the case. custom unit set to the
Preferences.
!\'-j Session Preferences (HYYSYS.PRF) N [= 3]

Variabl ~Availgble Unit Set

Contains the default Eur¥s] Clane |
Units Field
Eiet ;

unit set in HYSYS. 0
These cannot be Formats elete

changed or deleted. Urit Set Mame 51 _Jiewlsers, |

rDisplay Unit

Uit a| Wiew |
‘apoun Fraction Unitless _| =
T emperature C Add.. |
Fiegkue kPa

[ele

Fio kgmolesh fodee |
Mast Flow kgth | =)

Simulation ' Variables #Reports AFiIes AHesources /(Extensions KDiIInput Tray Sizing /—

Sawe Preference Set J Load Preference Set |

Displays the variable and the unit Used to delete a custom unit
according to the highlighted Unit Set. set from the preferences.

Adding a New Unit Set

As previously mentioned, HYSYS has three default unit sets: Field, SI,
A custom unit set allows you and EuroSI. These three sets are fixed, in that none of the units can be
to mix SI and Field units changed. Since you may wish HYSYS to display information in units
within the same unit set. other than the default, you are able to create your own custom sets.

HYSYS allows you to create new custom unit sets by cloning an existing
set and altering it. The procedure is as follows:

1. Select the unit set you want to modify from the Current Unit Set
group. For example, choose SI.

2. Press the Clonebutton. The name HYSYS gives to this new unit set
is NewUser. The name now appears in the Current Unit Set group
and in the Unit Set Name cell. You can change the default name in
the Unit Set Name cell. The units for the new set are the same as
the ST units.
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Figure 7.39
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Move to the Vapour Fraction cell. Place the cursor on the unit cell
which displays Unitless. If you click on the drop down list in the
Edit Bar, it is empty because the chosen variable, Vapour Fraction,
is unitless, and does not have any alternate units.

Move to the Temperature unit cell. It displays C (degrees Celsius),
as its units. Open the drop down list in the Edit Bar. Now there are
alternate units displayed: C, K, E R. Choose K (Kelvin) as the base
temperature unit. It appears in the Temperature Unit Cell.

Move to the Pressure Unit cell. It presently displays kPa as its units.
Open the drop down list in the Edit Bar. There are several pressure
units from which to choose. Use the scroll bar to select psia.

You can continue to scroll through the Variable/Unit list until you
have finished customizing the Unit Set.

When you finish customizing the set, you can save it so that it will
be available in future HYSYS cases. Press the Save Preference Set
button. The Unit Set is stored as part of an overall Preferences (.prf)
file.

Whenever you open a new case and wish to use your customized
Unit Set, click on the Load Preference Set button, and then select
the Preferences to load. Any customized Unit Set you saved within
the Preferences appears as an Available Unit Set.

If you create a new set and then decide you do not want it, it can be
deleted. Select the set you wish to delete from the Current Unit Set
group and press the Delete button. The unit set is deleted from the

current case.
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Unit Conversion Buttons

HYSYS performs its calculations in an internal unit set, and every other
unit is converted from these default units. The three buttons on the
right side of the Units page allow you to View, Add and Delete Unit
Conversions.

Viewing a Unit Conversion

The View button lets you view the conversion factor HYSYS uses to
convert from its internal unit (SI) to the unit chosen in your unit set.
You can view the conversion for any available unit.

For instance, if you choose Field as the Unit Set, the pressure unit is
psia. To see what conversion factor HYSYS uses to convert from psia
into kPa (internal units), place the cursor on the pressure unit cell, and
press the View button.

Figure 7.40

gNolmal Conversion x|
| —
Name
[psid = [pi4s0 * kPa
Lol

The Name cell displays the units, and the cell next to it shows the
conversion factor (0.1450) between kPa and psia. This is a View Only
display. You cannot change the contents of the Name cell or the value of
the conversion for a default unit.

Adding a Unit Conversion

In some instances, you may require a unit that is unavailable in the
HYSYS data base. In this case, HYSYS allows you to create your own unit
and supply a conversion factor for it. You may only add a unit to a User
defined Unit Set. The procedure for adding a Unit is as follows:

1. Select the customized Unit Set to which you want to add the unit.
Select the unit type (e.g., pressure).

Press the Add Unit Conv button. The User Conversion dialog
appears.
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Figure 7.41

z User Conversion x|
| —]
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4. By default, HYSYS names the new unit UserUnit*. You can change
this name. To avoid confusion, do not use a HYSYS default name.
For this example, type PUnitl in the Name cell.

5. Enter the conversion factor between your unit and the HYSYS
internal unit. Notice that the above view has two cells for entering
values. The first is the multiply or divide cell, and the second is the
add cell. The internal pressure unit in HYSYS is kPa, so the
conversion will be from kPa. In the first cell, enter the value 0.75.

6. Next to the first cell is a cell containing an asterisk, indicating
multiplication. The down arrow accesses a drop down list that also
contains the division symbol (/). Select division as the operation.

7. The final cell is preceded by an addition symbol. The value in this
cell can be added or subtracted. To subtract, place a negative sign
in front of the number. For instance, use -2.000 as the value for this

cell.
Figure 7.42
g User Conversion x|
20 | |
Hame
|PUnil1’ - [pE00 7 =] kPa .
oo |

8. Press the OKbutton. Notice the appearance of the name PUnitl in
the Pressure unit cell.

The pressure conversion factor is now: PUnitl = 0.750/kPa - 2.000.

Deleting a Unit Conversion

You may only delete User defined Unit Conversions. Select the Unit Set
which contains the unit to be deleted, then select the particular unit.
For instance, in the customized unit set, NewUser, select Pressure as
the unit to delete. Press the Delete Unit Conv button. The unit returns
to the HYSYS default unit.
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Formats Page

On this page you can specify how variables will be displayed. Double
clicking on the format cell of a variable will bring up the Real Format

Editor view.
Figure 7.43
#t¢ S ession Preferences [HYSYS.PRF) =101 x|
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Save Preference Set... Load Preference Set... |

There are

three buttons located on the Formats page:

Button ‘ Description

Format Brings up the Real Format Editor view for the active
variable format cell.

Reset Returns the selected variable to the default format.

Reset All Returns all the variables to their default formats.

The Real Format Editor view is used to change variables format in

HYSYS..

Figure 7.44
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There are three radio buttons located in the Format Specification
group box page:

Radio Button ‘ Description

Displays the values in scientific notation. The
number of significant digits appearing after the
decimal point is set in the Significant Figure cell. As
an example:

« Entered or calculated value: 10000.5

« Significant Figure: 5 (includes the first whole

digit)

« Final display: 1.0001e+04
Displays the values in decimal notation. The number
of whole digits and significant digits appearing after
the decimal point and are set in the Whole Digits
and Decimal Digits cells. As an example:

« Entered value: 100.5

* Whole digits: 3

» Decimal digits: 2
Fixed Decimal Point * Final display: 100.50
If the entered or calculated value exceed the
specified whole digits, HYSYS will display the value
as an Exponential, with the sum of the specified
whole and decimal digits being the number of
significant figures.
Also, if the Display sign if zero check box is

activated, HYSYS will display the sign of the number
entered or calculated that has been rounded to zero.

Exponential

Displays the values in either decimal notation and
scientific notation. The number of significant digits
appearing after the decimal point is set in the
Significant Figure cell.

Example 1:
o ) « Entered or calculated value: 100.5
Significant Figure « Significant Figure: 5
« Final display: 100.50
Example 2:
« Entered or calculated value: 10000.5
« Significant Figure: 5
« Final display: 1.0001e+04

Reports Tab
Format/Layout Page

This page provides you with options for formatting and specifying your
reports.
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Figure 7.45
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Text Format Page

For reports printed in text format, this page allows you to specify some

text formatting options.

Figure 7.46
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Datasheets Page

The Datasheets page allows you to select which datablocks are to be

included for each stream, unit operation,

utility and reaction report



Menu Bar Options

printout. You first select the datasheet type in the Datasheet Type tree
and then select the datablocks to be include or excluded in the Default

Datablocks list box.

Figure 7.47
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Company Info Page

On this page, you can provide some information about your company,
such as the company name, location and logo.

Figure 7.48

Note that HYSYS will not
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Tools

Files Tab

Options Page

The Options page lets you specify the view that will be used when
opening or saving files in HYSYS. The default selection is the Win 95/NT
common dialogs which will display the same open and save dialogs as
other Windows applications. The HYPROTECH file picker selection
displays the custom HYSYS open and save dialogs which show the build
the case was saved in and the case description, if one was added to the
case.

From the Options page there is the setting of where HYSYS saves
AutoRecovery cases. Once this selection is activated, you can change
the frequency of the saves from the default value of every 15 minutes.
You can also set HYSYS to save AutoRecovery cases while the integrator
is running.

There is also a box indicating the Number of Case Backups. HYSYS will
maintain the specified number of backups of each simulation, using
the extension bk* The newest backup will be bk0, the next newest bkl1,
etc.

Figure 7.49
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Locations Page

On the Locations page, you can select and specify the default paths for
saving and reading case files.

#t¢ S ession Preferences [HYSYS.PRF) i =] |
Cases |
Files ~Default Files and Path:
sfiars Cases : Cases |«
) Template Files Template |
Locations Container Files Paks
S cripts
Tiace File Trace.Log
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orkbook Files
Default Workbook Huzyz wrk
[ratabaze Files Support
Fesource Files Support
User's Suppart Files User
DCS Drivers Directary DCS
DCS Support Path i

_\ Sirnulation /(\u"anahles Kﬁepnrts 3 Files / Resources KExtensmns /(I]ll Input ,(Tray Sizing /-.
Save Preference Set... Load Preference Set... |
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Resources Tab

Colours Page

All the functions and screen displays in HYSYS are set with a predefined
colour scheme. However, you can make changes to this colour set and
customize it to meet the specific needs of your simulation.

Figure 7.51

Contains all the screen
elements in HYSYS for
which you can change the
colour.

This area displays the
Current Colour for the
highlighted object in the
Colour Name group.

Double clicking, with the
primary mouse button on
this area accesses the
Colour Palette.
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Resets all Colours to the
HYSYS default Colour
Scheme.

Allows immediate access to the
Colour Palette for supplying a
Custom Colour.

Colour system applied to
the highlighted object in
the Colour Name group.

To change the colour of an element, you can use the following method:

1. Select the item from the Colour Name group. For instance, choose
Application Background.

From the Select System Colour drop down list, select <Custom>.

Ifyou change any colour
settings and then wish to
return to the default HYSYS
colours, press the Reset All
Colours button.

Select the desired colour from the colour palette.
Press the OK button.

Notice that the Application Background has changed from the
default colour to the new colour you selected. You can continue to
change whatever item colours you wish.

AR

When you have finished customizing the item colours, you may want to
save your preferences by pressing the Save Preference Set button.
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Fonts Page

All the text appearing in HYSYS has a predefined font scheme. However,
like the colour scheme, you are able to change the font scheme.

The structure of the Fonts page is much like the Colours page, as shown
in the following view.

Figure 7.52

This group contains all This area displays the Double clicking, with the
the text items in HYSYS. Current Font for the primary mouse button in this
selected item in the Font area accesses the Custom
Name Group. Font dialog.
E'—j Session Preferences [HYSYS.PRF) = 1O) x|
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Save Preference Set. J Load Preference Set...

This is the System Font Allows immediate access Resets all Fonts to the
currently applied to the to the Font menu for HYSYS default Font
highlighted font. You can supplying a custom font. Scheme.

select another font in the
drop down menu.

The Select Custom Font button opens the Custom Font dialog. From
this view, you can see that the font used for a Calculated Value (the
highlighted text item) is MS Sans Serif, Bold, 8 Point. You can change
the font for this item by doing the following:
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Figure 7.53
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Select MS Serif from the Font group.
Select Italic from the Font Style group.
Select 10 from the Size group.

W e

Press the OKbutton to return to the Preferences Font page. The
new font appears in the Current Font group.

Notice the Test Scaling box below the Current Font box. This box is
used for scaling the font. It presently displays 1.0. If you move the
cursor to this box, you will be able to change this number in the Edit
Bar. Increasing the number increases the size of the font, and
decreasing the number decreases the font size.

When you have finished customizing the item fonts, you may want to
save the scheme for future use by pressing the Save Preference Set
button.
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Icons Page

HYSYS has a default Icon scheme. Any Icons in HYSYS that you can

change are displayed on this page. The structure of the Icons page is
much the same as the Colours and Fonts pages.

Figure 7.54

Contains all the Icons This area displays the Double click with the
that can be changed in Current Icon for the primary mouse button in this
HYSYS. selected item in the Icon area to open the Internal
Name Group. Icons dialog.
%Lj Session Preferences [HY5YS.PRF) -3l x|
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_\ Sirnulation ){Valiab\es /(Hepurls £ Flles 5 Hesources £ Extensions ){Dil Input [Tray 5lzing /-
Save Preference Set., J Load Preference Set...
Icon system applied to Opens the Icon Menu Resets all Icons to the
the highlighted item in S0 you can supply a HYSYS default Icon
the Icon Name group. custom Icon. Scheme.

In the above view, the highlight is on Bar-Oil Environment. The
Current Icon box displays the current Icon used for this item. In the
Select System Icon group, HYSYS displays <Custom>. This indicates
that the Icon was chosen from the Custom Menu. If you choose the
Select Custom Icon button, HYSYS displays the Internal Icons dialog.
The Internal Icons dialog displays all the Icons available in HYSYS. You
can choose any of these as the Icon for an item.
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Figure 7.55

Allows you to Browse into other
directories (besides HYSYS) and select
Icons.

z Internal Icons x|

| o]

Cancel |

Browse |

[
3
Llo[o[olo[ ¥

Scroll Bar indicates that there are more
Icons in this view.

You can assign any Icon in this view to represent the highlighted item
from the Icon Name group, in this case Bar-Oil Environment. If you
choose to use the Oil Drop symbol as the Icon (column sixteen, row
two), simply click on it and then click on the OK button. HYSYS returns
to the Icons page view. The GO Icon will replace the Exit Icon in the
Button Bar at the top of the screen.

When you have finished customizing the item Icons, you may want to
save the scheme for future use by pressing the Save Preference Set
button.

Cursors Page

As with the Colours, Fonts, and Icons pages, HYSYS allows you to
customize the Cursors. Cursor type is often specific to certain
functions. Any cursor types that you can change are displayed on the
Cursors page.
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Displays all the cursors This area displays the Double clicking in this area
available in HYSYS. Cursor for the selected with the primary mouse
item in the Cursor Name  button opens the Internal
Group. Cursors dialog.
E';; Session Preferences (HYS5YS.PRF) 1ol =|
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Select Custom Cursog . | Beset All Curzars

_\ Simulation /(Variables Kﬂeports A Files 3 Resources / Extensions KDiI Input ,(Tray Siping /_
Save Prefersnce Set. J Load Preference Sgt.. |

Cursor System presently applied to the Accesses the Internal Resets all Cursors to
selected object in the Cursor Name group. Cursors dialog. the HYSYS default
Cursor Scheme.

If you scroll through the Select System Cursor drop down list, you can
see the various cursor types available in HYSYS. At the very top of this
list is the <Custom> type. If you click on this type, the Internal Cursors
dialog appears. All Cursor types available in HYSYS are displayed. You
can also access the Internal Cursors dialog by clicking on the Select
Custom Cursor button.

By selecting a Cursor type from the Internal Cursors dialog and
pressing the OK button, you will change the cursor of the highlighted
item in the Cursor Name group on the Cursors page. There is no view
section on the Internal Cursors dialog, so you cannot view the cursor
you are selecting until you return to the Cursors page.

When you have finished customizing the Cursors, you can save the
scheme for future use by pressing the Save Preference Set button.
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Sounds Page

On the Sounds page
file if the Steady Stat

you can select a time and have HYSYS play a *.wav
e solution takes longer than the selected time.

Figure 7.57
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Extensions Tab

To register an extension, press the Register an Extension button. From
the dialog, select the file you wish to register. To unregister an
extension, select the extension from the Registered Extensions group
and press the Unregister an Extension button.

Figure 7.58
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Oil Input Tab

The pages on the Oils tab allows you to set default settings and select
options for characterizing oils in your simulation case. This tab
contains two pages, Assay Definition and Assay Options. You can
specify the default options for defining an oil assay on these pages. For
more details about these options, please see Chapter 3 - HYSYS Oil
Manager in the Simulation Basis manual.

Tray Sizing Tab

From the Tray Sizing tab, you can set the HYSYS defaults for the Tray
Sizing Utility. Any parameters set here will be automatically used when
you attach a Tray Sizing utility to your case. For more information on
this utility see Section 8.14 - Tray Sizing of this manual.

Parameters Page

From here you can set the Auto Section Parameters for the utility.
These include the Area Tolerance, NFP Diameter Factor and the Tray
Internal Type.

Packed Page

On this page, set the defaults for the Packed Tray Setup Info. This
includes information on the Correlation Type, Packing Flood Factor,
Maximum Packing and Maximum Pressure Drop per Length.

Trayed Page

On this page, select the type of tray using the radio buttons and then
specify the geometry particular to that tray type.

Stream Configuration Tab

This tab allows you to specify settings relating to the various Package
Properties available. Package Properties in HYSYS are property groups
with unique handling characteristics for dealing with specific
component families, for example Electrolytes. Package Properties are
accessible from any Stream property view where they can be viewed
and plotted.
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For details relating to the
various Package Properties

Tools

The Stream Configuration tab contains a list of available properties.
Only properties included with your version of HYSYS will be enabled in

available with HYSYS, please the view. Selecting a property group on the left of the view will allow
CO"“;“ your local Hyprotech you to configure Point and Plottable stream options relating to that
agent.

property. A Point property shows you the property value calculated for
the whole stream, while Plottable properties show how the property is
distributed across the streams boiling range.

Select either Session (default) or Case
for your configuration source.

¢ Gession Preferences [HYSYS.PRF) =131 ]
| | | When the configuration
source is set to Session, use
Available Properties || 5tr=am Configuration : - i these buttons to open and/or
- Standard Configuration Scope: se“‘m LI; & = save a property configuration
Mean Average Boiling Paint J
b axirum Yisbreaker Canversion | ¢
Bl EIE_CU‘:'I-'r'tES Mormal Paraffing Index
" Solids Ramzbottom Carbon Content | 2
o Uger Yolume Average Boiing Point | 3 ﬂ
Make Active Make Inactive | To activate/inactivate a
T T property, click its cell
then click the Make
ActivelMake Inactive

button.
RR\ Flepo}\FiIas KF\esources XEHtansions /(Di\ Input /( Tray Sizing 3 Stream Configuration /
Save Preference Set... | Logd Preference Set.. |

You can select how the stream configuration will be stored using the
Configuration Source drop down list. The following options are
available:

» Session - allows you to either save your configuration to an
external property configuration file (*.prp) or open a previously
saved configuration file for use during this session.

» Case - all stream configuration settings will be saved with the
current case.

You can activate a property for use in the simulation by clicking the
property’s cell and then clicking the Make Active button. Activating a
Package Property from the Session Preferences view sets the property
preferences for the entire simulation case. The property becomes
accessible to other objects within the case.

To activate a property for a specific stream only, do so on the
flowsheet, from the stream’s property view. For more details
about these options, please see the Package Properties section in
Chapter 2 - Streams of the Steady State Modeling manual.
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7.8 Column

Figure 7.60

Column
Column Bunner... Ctil+T
Run F&
Reget Shift+FB

This menu item only appears inside the Column Environment. The
options under Column are:

Command ‘ Description

Column Runner View the Column Runner.
Run Starts the Column Solver.
Reset Resets the Column Solver.

Refer to Chapter 7 - Column in the Steady State Modeling manual for
more information.

7.9 Basis

Basis

Basis Manager Chil+B

BReaction Package

Leave Basis Environment  Chil+L

The Basis option appears when you enter the Basis Environment. The
options available in this menu are:

Command ‘ Description

. Opens the Simulation Basis Manager view. For more
Basis Manager information, refer to Section 7.3 - Simulation.

Accesses the Reaction Package view. Refer to
Reaction Package Section 7.4.1 - Reaction Package, for more
information on the functionality of this view.

Leave Basis Returns to the Simulation Building Environment
Environment (Main Environment).
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Window

7.10 Window

Window
Arrange Desktop
Arrange [cons
Lloze
Cloze Al

Save Workspace
Load ‘workspace

1 "workbook - Case [Main]
v 2 PFD - Casge [Main)

This menu contains general Windows application functions. The
options are:

Command ‘ Description

Cascades all windows which are currently open and
not iconized. Face plates will be placed in rows or
column according to the specifications on the
Simulation page of the Session Preferences view.
Refer to Section 7.7.5 - Preferences, for more
information.

Arrange Desktop

Arranges icons horizontally at the bottom of the
Arrange Icons

Desktop.
Close Closes the active window.
Close All Closes all windows.
Save Workspace Saves the current window layout for future use.

Loads another HYSYS case which is currently open.

Load Workspace This function allows you to toggle between cases.

The last section in this menu lists all open windows on the DeskTop.
The active window is indicated with a check mark.

7.10.1 Save Workspace

You can save different Workspace arrangements within a HYSYS case.
The Workspace is a specific organization of views for the current case.
For example, you could create an arrangement of views which has the
PFD, Workbook, Controllers, Strip Charts, etc. You can name each
arrangement individually, then re-access the arrangement at any time.
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Figure 7.63

j Save Workspace x|

Save Workspace As:

IColumn Frofile Setup
Available Workspaces:
Clear Desk Top B |
Input format —
Cancel |

This has no effect on the calculation status. It is simply the way the
various views are arranged. After changes have been made to the
DeskTop arrangement, you can then re-load a saved arrangement to re-
access the window layout.

7.10.2 Load Workspace

The Load Workspace dialog displays all cases that are currently open.
The Workspaces contained within each case appear in the Available
Workspaces group. When loading a Workspace, choose the case which
contains the Workspace, select an Available Workspace and press the
Load button.

Figure 7.64

j Load Workspace x|

Mad  File Name Case Description

c:\program fileshyprotechshysys. planthSAMPLESNG -1 hse Acid Gas Sweetening with [
c:hprogram fileshhypratechihysps plantizampleshG-2hse  Matural Gas Dehpdration with

LCument ‘Workspace Available work space:

Case:

Clear Desk Top &I
G-2hsc Input format —
Workspace:

<Mast Recent Warkspace>

Cancel |

¥ Save when switching
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7.11 Help

Help
Hv5v'5 . Process Help Topics
Help on Extending Hv5YS . Process
Help on the Curent Form F1

Bug Reports...

About HYSY'S . Process. .

The options under Help are:

Command Description

HYSYS Help Topics Displays HELP contents.

Help on Extending Help topics for OLE functionality.

HYSYS

Help on the Current Accesses the help topic for the active window.
Form

Bug Reports Accesses HYSYS’ unique bug reporting option.
About HYSYS Provides information about HYSYS.
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Utilities

The Utility commands are a set of tools which interact with a process by

providing additional information or analysis of streams or operations.
In HYSYS, Utilities become a permanent part of the Flowsheet and are
calculated automatically when appropriate. They can also be used as
target objects for ADJUST Operations.

The Utilities are accessed by selecting Utilities under Tools in the Menu

Bar (you may also press CTRL U). Most utilities can also be added
through the Utilities page found on the Attachments tab of a stream’s
property view. A utility added through either route is automatically
updated in the other location. For example, if you attach an Envelope
utility to a stream using the CTRL U route, it will automatically be
displayed on the Utilities page of the Attachments tab in the property
view of the stream to which it was attached.

You can select any of the following utilities from the Available Utilities

view:

Utilities ‘ Description

Boiling Point
Curves

Obtain laboratory-style distillation results for streams.

CO2 Freeze Out

Determine stream CO2 freezing conditions.

Cold Properties

Calculate several stream Cold Properties (e.g. True
and Reid Vapour Pressures, Flash Point, Pour Point,
Refractive Index, etc.).

Critical Property

Calculate true and pseudo critical properties for
streams.

Data Recon

The Data Recon utility is used by HYSYS.RTO
optimization objects as a data holder that allows for
multiple sets of stream data, each corresponding to a
different set. For further details, refer to the
HYSYS.RTO User’s manual.

Depressuring

Model the pressure letdown of a single vessel or
network of vessels under plant emergency conditions.

Derivative

The Derivative utility is used by HYSYS.RTO to hold
all the data used for defining the RTO optimizer
constraints and variables. For further detalils, refer to
the HYSYS.RTO User’s manual.

Envelope Utility

Show critical values and phase diagrams for a
stream.

Hydrate Formation
Utility

Determine stream hydrate formation conditions.

Parametric Utility

The Parametric Utility integrates Neural Network (NN)
technology into its framework. The major function of
the utility is to approximate an existing HYSYS model
with a parametric model.

Pinch Utility

Optimize the use of process heat exchange and
utilities for heat exchangers, LNG's, coolers and
heaters.
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Boiling Point Curves

Refer to Chapter 3 - HYSYS Oil
Manager of the Simulation
Basis guide for details on the
distillation data types.

For a tray section, the boiling
point curves and critical
property data can be accessed
on the Profiles tab of the
Column Runner.

The list in the Object
Navigator will be filtered
according to your selection of
Object Type.

Utilities ‘ Description

Examine stream property trends over a range of

Property Table conditions.

Tray Sizing Size/rate existing sections or full towers.

User Property Define new stream properties based on composition.

Vessel Sizing Size and cost installed Separator Unit Operations.

To add a Utility, highlight one of the available utilities (on the right
side), and select the Add Utility button. You may view or delete an
existing Utility simply by highlighting it (left side of view), and selecting
the View Utility or Delete Utility button respectively. Select the Close
button to close the Available Utilities view.

8.1 Boiling Point Curves

The Boiling Point Curves utility, which will generally be used in
conjunction with characterized oils from the Oil Manager, allows you to
obtain the results of a laboratory style analysis for your simulation
streams. Simulated distillation data including TBP, ASTM D86, D86
(Corr.), D1160(Vac), D1160(Atm) and D2887 as well as critical property
data for each cut point and cold property data are calculated. The data
can be viewed in tabular format or graphically.

The object for the analysis can be a stream, a phase on any stage of a
tray section, or one of the phases in a separator, in a condenser or in a
reboiler. You select the basis for the calculations and you can specify
the boiling ranges for the simulated distillation data.

8.1.1 Generalized Procedure

1. The Boiling Point Curves utility can be accessed by selecting
Utilities under Tools in the Menu Bar. Choose Boiling Point Curves
from the list in the Available Utilities view and press the Add
Utility button.

On the BP Curves tab, change the Name of the utility, if desired.

Select the Object Type: Stream, Tray Section, Separator, Condenser,
or Reboiler.

4. Press the Select Object button and choose the appropriate object
from the Object Navigator. If the Object Type which you have
selected is a Tray Section choose a Stage from the aptly named
drop down menu.

5. Select a Basis for the calculation of the distillation data. The
options are: Mole Frac, Mass Frac, Liquid Volume.
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Refer to Section 3.6 - Oil
Characterization View of the
Simulation Basis manual for
more information on the D86
interconversion options.

Refer to Section 8.3 - Cold
Properties for more
information on the Cold
Properties.

The ASTM D86 boiling point
curve corresponds to the true
boiling points of the oil, which
assumes no cracking has
occurred.

When the oil is characterized
by a ASTM D86 distillation
assay with no cracking option,
the D86 Corr boiling point
curve corresponds to the assay
input data. The ASTM D86
boiling point curve then
corresponds to raw lab data,
with no cracking correction
applied.

When the oil is characterized
by a ASTM D86 distillation
assay with cracking option,
the ASTM D86 boiling point
curve corresponds to the assay
input data. The cracking
correction factor is then
applied to the D86 Corr
boiling point curve.

Refer to Section 6.4 - Graph
Control of the User’s Guide for
details concerning the
customization of plots.

10.

11.

12.

For all object types except the Stream selection, you can select the
Phase for the analysis: Vapour or Liquid.

Press the Boiling Ranges button to access a property view from
which you can specify the initial and final boiling point cut points
on a liquid volume basis. You can also choose the D86 curve
interconversion method from the Default D86 Curve Type drop
down list:

API (Edmister) Method

API 1988 (Riazi) Method

API 1992 modified (Riazi) D86

Edmister-Okamoto 1959 Interconversion
View the results of the boiling point curve calculations in tabular
format on the Performance tab, Results page. Simulated
distillation profiles are provided for the following assay types: TBP,

ASTM D86, D86 Corr., ASTM D1160 (Vac.), ASTM D1160 (Atm.),
ASTM D2887.

Switch to the Critical Properties page where you can examine a
table containing, for each cut point, the Critical Temperature,
Critical Pressure, Acentric Factor, Molecular Weight and Liquid
Density.

On the Cold Props page, you will find a table of various cold
properties and the calculated ratio of paraffins, naphthas and
aromatics.

The Plots tab shows the Boiling Point Curves results and the
Critical Properties results in graphical form. Examine the plot of
your choice by making a selection from the Dependent Variable
drop down list:

Boiling Point Curves

Critical Temperature

Critical Pressure

Acentric Factor

Molecular Weight

Liquid Density
You can customize a plot by object inspecting the plot area and
selecting Graph Control from the menu.
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Boiling Point Curves

8.1.2 Example Results

If you would like to proceed through an example and obtain the
following results from the Boiling Point Curves utility, open case:
R-1.hsc, which can be found in the...\HYSYS\Samples directory.

In the Oil Manager, assay data is used to characterize the raw crude
feed stream. The crude feed is processed into five products in a 29 stage
crude fractionator which has three attached side strippers.

Simulated distillation data, critical properties and cold properties will
be examined for the Kerosene product stream.

Setting the Utility Parameters

Figure 8.1

\T Boiling Point Curves: Boiling Point Curves-1 _|E||1|
| | =]
Design Mame Boiling Paint Curves-1
Comnections | geciType  [Steam =]
Mates

SrzeT [erosene

Basiz Liquid Yolume -

\De:ign/ Perfarmance J(D_unamlcs Vi
Delete | [~ lgnored
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On the Boiling Point Curves tab, you select the parameters for the
Boiling Point Curves utility. Ensure the Basis is set to Liquid Volume
and leave the Object Type at its default, Stream. Press the Select Object
button to access the Object Navigator. The selection of the Object Type
filters the list shown in the navigator. Select the stream Kerosene as
shown.

Figure 8.2

* Select Process Stream x|
Flowsheet DObject
Casze [Main] | AGOD =
T-100 [COL1)  |AGO Steam

Atm Feed Object Filker——
Atmos Cond 5
Crude Duty @Al
Diesel £ Shrzams
Diesel Steam  UnitOps

" Logicals
£~ Custom

Main Steam

Maphtha Custom...

O Gas _Dustons,_|
PreFlsh Liq

IFEA YD | Disconnect
O-Trim

Raw Crude

Eeeidh = Lancel

Since a stream was selected as the Object Type, you do not need to
specify a phase for the calculations. HYSYS will calculate the distillation
data for the bulk phase of the selected stream and display the
information in the Results table. Examine the range for the simulated
distillation data profiles by pressing the Boiling Ranges button. The
initial and final boiling point defaults will be used for this example.

Critical Properties

You can switch to the Critical Properties tab to examine the critical
properties for each cut point. A section of the results table is shown
here.

Figure 8.3

Eut[;]olnt Cntlc:‘[aéil'emp Cntl[cl;aFI":']ress Acentiic Factor Mole Wit quﬁlzﬁne?:}swty
0.00 1726 3824 0.1224 58.230 620.0
1.00 3407 2917 0.3860 120.325 7RG
200 346.2 2867 0.3957 123.423 804.6
350 355.9 2791 0.4113 128.567 g10.9
5.00 3615 2748 0.4205 131.584 g14.4
7.50 365.3 2717 0.4272 133.826 g16.8

10.00 363.2 2687 0.4333 136.063 2191
1250 3730 2657 0.4406 138.312 821.4
15.00 376.9 2628 0.4473 140.555 8237
17.50 3797 2603 0.4532 142530 825.4
20.00 3829 2562 0.4580 144170 826.5
26.00 3875 2548 0.4665 147.065 529.9
30.00 391.3 2516 0.47339 149,561 8321
35.00 3946 2490 0.4803 151.791 8338
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Details of the methods used to
determine the Cold Properties
can be found in Section 8.3 -
Cold Properties.

See Section 6.4 - Graph
Control of the User’s Guide for
full details on the options
available from the Graph
Control property view.

8-8

Cold Properties

You can view the bulk cold properties of the stream on the Cold
Properties page. Also listed is the ratio of paraffins to naphthas to
aromatics.

Figure 8.4

iT Buoiling Point Curves: Boiling Point Curves-1 =10] x|
| [
Performance e
Resuls [True WP at 37.8 C [kPa] 0.1935
Reid VP at 37.3 C [kPa] <emply>
Ciitical Praps |45 TH D33 Flash Paint [C] 56,2546
Cold Props |4STH D87 Pour Paint [C] 39717
Fefractive Index 1.4702
[ Cetane Index 338325
Fesearch Octane Number 61,2642
iscosity at 37.8 C [cP] 1.15033
iscosity at 7.8 C [cP] 01.54861
PN
Paraffing [Mole?) 1.0230
Mapthenes [Male) 34.2110
{romatics [Mole?) 34 7EED

m Peirformance / Dynamics

Delete |

Plots

On the Plots page, graphical profiles of either the simulated distillation
data or the critical properties can be examined. The profiles of the TBP
and D86 curves will be examined.

To view only the TBP and D86 profiles, modifications must be made to
the plot. The default selection for the Dependent Variable, which is
Boiling Point Curves, can remain. When the plot first appears, all of the
simulated distillation data profiles are present. The unwanted profiles
can be eliminated via the Graph Control property view. Access this view
by object inspecting the plot area and choosing Graph Control.

By changing the y-axis range and the format of the x-axis values, the
plot of the simulated distillation data profiles will be as shown.
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Temperature (C)

Figure 8.5
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Dynamics

The Dynamics tab allows you to control how often the utility gets
calculated when running in Dynamic mode.

Figure 8.6

Boiling Point Curves: Boiling Point Curves-1

Contral Period
Lze Default Periods
Enabled in Dynamics

&4

Design .-_" Ferfoimance ', Dynamics

Delete ™ Hgnored
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CO2 Solids

The Control Period field is used to specify the frequency that the utility
is calculated. A value of 10 indicates that the utility will be recalculated
every 10th pressure flow step. This can help speed up your dynamic
simulation since utilities can require some time to calculate.

The Use Default Periods check-box allows you to set the Control Period
of one utility to equal the Control Period of any other utilities that you
have in the simulation. For example, if you have five utilities and
require them all to have a Control Period of 5 and currently the value is
8, with this check-box activated if you change the value in one utility all
the other utilities will change. Alternatively if you want all the utilities to
have different values you would de-active this check-box.

The Enable in Dynamics check-box is used to activate this feature for
use in Dynamic mode.

8.2 CO2 Solids

An equation-of-state based approach is used to calculate the incipient
solid formation point for mixtures containing Carbon Dioxide (CO2).
The model can be used for predicting the initial solid formation point
in equilibrium with either vapours or liquids. The fugacity of the
resultant solid is obtained from the known vapour pressure of solid
CO2. The fugacity of the corresponding phase (in equilibrium with the
solid) is calculated from the equation of state.

CO2 Solids prediction is restricted to the Peng Robinson (PR)
and Soave Redlich Kwong (SRK) equations of state.

You are required to enter the stream for which the calculations will be
made. The stream is chosen from the Object Navigator, which is
accessed by pressing the Select Stream button.
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Figure 8.7

iT CO2 Freeze Out: CO2 Freeze Dut-1 i =] 9
CO2 Freeze Out | Name ICDE Freeze Out-1
Bemeeln Stream Select Stream.. |

Notes

Properti
[COZ Freeze Temp | <emphys
|Formation Flag | Undetermined

peere | ISR

HYSYS will determine the CO, Freeze Temperature, and will display the
formation status in the Formation Flag cell:

Formation Flag ‘ Flag Significance

Undetermined No Stream has been chosen.

NO CO2 in Stream There is no CO, present in the Stream.

Solid CO, will not form at the present conditions of
Does NOT Form the stream. The CO, Freeze Temperature will be
shown in the corresponding field.

Solid CO, is present at the current stream
Solid CO2 Present conditions. The CO, Freeze Temperature is shown
in the corresponding field.

An equation-of-state based approach is used to calculate the incipient
solid formation point for mixtures containing Carbon Dioxide (CO2).
The model can be used for predicting the initial solid formation point
in equilibrium with either vapours or liquids. The fugacity of the
resultant solid is obtained from the known vapour pressure of solid
CO2. The fugacity of the corresponding phase (in equilibrium with the
solid) is calculated from the equation of state.

CO2 Solids prediction is restricted to the Peng Robinson (PR)
and Soave Redlich Kwong (SRK) equations of state.

To ignore this Utility during calculations, select the Ignored check box.
HYSYS will disregard the utility entirely until you restore it to an active
state by clearing the check box.
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Cold Properties

Cold Property

True Vapour Pressure @ 100°F
(37.8°C)

8.3 Cold Properties

The following list summarizes the cold properties which are available
through the Cold Properties utility:

‘ Calculations ‘ Range of Validity

Vapour Pressure method of selected P>1.5 kPa
property package

Reid Vapour Pressure @ 100°F Vapour pressure of system when P>1.5 kPa

(37.8°C) vapour:liquid ratio by volume is 4:1

Flash Point As per API 2B7.1 150°F<ASTM D86 10% (or
NBP)<1150°F, -15°F<Flash
Point<325°F

Pour Point As per API 2B8.1 140<MW<800, 1<API gravity<50,
-110°F<Flash Point<140°F

Refractive Index As per API 2B5.1-1 70<MW<600, 97°F<NBP<1000°F,

0.63<sg<1.1, 1.35<Refractive Index
at 20°C<1.65

Cetane Index (Diesel Index)

Proprietary method 300°F<D86 10%<700°F

Research Octane Number (R.O.N.)

Proprietary method D86 50% ~420°F

Viscosity at 100°F (37.8°C)

See the Viscosity section in Appendix A - Property Methods and
Calculations in Simulation Basis manual.

Viscosity at 210°F (98.6°C)

See the Viscosity section in Appendix A - Property Methods and
Calculations in Simulation Basis guide.

ASTM D86 Distillation Curve

API Figure 3A1.1 (1963) 51°F<TBP 10%<561°F

P/N/A (mol%)

As per AP| 2B4.1 MW>70

To add the Cold Property Utility, select Utilities under Tools in the
Menu Bar, highlight Cold Properties, and press the Add Utility button.

Attach a stream to the utility from the Object Navigator, accessed via
the Select Stream button.

Figure 8.8

\T Cold Properties: Cold Properties-1 ol x|
| —
Design Mame  |Cold Propesties-1|
Connections Stream  Plaw Crude Select Stream... |
Maotes Praperti
True WP at 37.8C 61.6954 kPa
Reid P at 37.8 C 45.9722 kPa
|ASTh D93 Flash Paint -0.5801C
185 Th D7 Pour Point 80936 C
Fiefractive Index 1.4303
Cetane Index 47.0717
Fiezearch Octane Mum. <Empty:
iscosity at 378 C 7.62316 cF
iscosity at 98.6 C 1.91894 cP

.n\Design/ Perfoimance ;(D_unamics /
]

Delete | [~ lgnaored
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The Notes page can be used to write notes and it has the same
functionality as of a Notepad.

The Properties tab displays the following properties:

» True Vapour Pressure

» Reid Vapour Pressure

» Flash Point

e Pour Point

* Refractive Index

¢ Cetane Index

¢ Research Octane Number

» Viscosity at 100°F (37.8°C) and 210°F (98.6°C)

The BP/PNA tab displays the ASTM Distillation Curve (ASTM D86 10%,
30%, 50%, 70%, 90% Points), and the P/N/A mole percents.

iT Cold Properties: Cold Properties-1 Ol x|
[0 B = |
Performance Eiling Paint
Cut Point | ASTM D86 | D86 Crack Reduced
BP/PNA -,
JLigy %] [C] [C]

10 103.9 103.9

a0 2266 226.6

50 a9 310.6

Fill} 456.0 401.4

a0 5577 440.3

PNt

Paraffing [mole?] 73.2570

Mapthenes [mole®] 15.9440

thramatics [mole] 4.7983

m Performance £ Dynamics

Delete ™ lgnared

The Dynamics tab allows you to control how often the utility gets
calculated when running in Dynamic mode (refer to the Dynamics sub-
heading in Section 8.1 - Boiling Point Curves for more information).

To ignore this Utility during calculations, select the Ignored check box.

HYSYS will disregard the utility entirely until you restore it to an active
state by clearing the check box.
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8.4 Critical Property

The Critical Property Utility calculates both the true and pseudo critical
temperature, pressure, volume and compressibility factor for a fully
defined stream.

8.4.1 Quick Start

Before the Critical Property Utility is accessed, set up a Fluid Package
using the Peng Robinson property method and the required
components. Install the stream Feed.

MATERIAL STREAM [Feed]

Tab [Page] Input Area Entry

Temperature 60.0000 °F
E’é%;kds:;e:s] Pressure 600.0000 psi

Molar Flow 100.0000 Ibmole/hr

Nitrogen Mole Frac 0.0068

CO2 Mole Frac 0.0138

C1 Mole Frac 0.4827

C2 Mole Frac 0.1379

C3 Mole Frac 0.0690
Workhsheet i-C4 Mole Frac 0.0621
[Composition] n-C4 Mole Frac 0.0552

i-C5 Mole Frac 0.0483

n-C5 Mole Frac 0.0414

n-C6 Mole Frac 0.0345

n-C7 Mole Frac 0.0276

n-C8 Mole Frac 0.0207

Access the Critical Property utility by selecting Utilities under Tools in
the Menu Bar. Choose Critical Properties from the list of utilities and
press the Add Utility button.

The general procedure for the Critical Property Utility is as follows:

1. On the Critical Property view, change the name of the utility, if
desired.

Press the Stream button.
Select the stream Feed from the Object Navigator.

View the critical property analysis for the selected stream in the
Calculated Property Values group box.
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Critical Property Analysis

Select Feed from the Object Navigator and examine the critical
property values for the stream.

Figure 8.10

Critical Properties: Critical Properties-1

| —

Critical Properties| Name IE”UCﬁ| Fropesties-1

Connections Steam |Feed { Select Stream... |

Naotes
Properti
True Te [F] 2231
Pzeudn Te [F] 79.32
ITrue Pc [psial 1859
Pzeudo P [psia) 6238
IT e e [ft3/bmole] 2229
Pseudo Ve [ft3/Ibmale] 2619
ITrue 2o 0.5655
Pseudo 2 0.2825

Design # Dynamics

Dece | I I i

The Dynamics tab allows you to control how often the utility gets
calculated when running in Dynamic mode (refer to the Dynamics sub-
heading in Section 8.1 - Boiling Point Curves for more information).

8.4.2 True and Pseudo Critical
Properties

The Critical Properties utility displays two sets of critical properties,
true and pseudo critical properties. True Critical Properties are those
properties calculated using the mixing rules associated with the
property package chosen. Pseudo Critical Properties use simple linear
models to estimate the critical properties of a mixture. They are often
very different from the true critical points and have no real physical
significance, but sometimes are used in empirical correlations.

Mathematically, the pseudo critical temperature, pressure and

compressibility (T}, P, and Z,,) are defined as:

n
Toe = 3 %Ta 8.1)
i=1
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Poc = 3 ViP (8.2)

Z,.= YiZi (8.3)
i<
where: y; = mole fraction of component i.
n = total number of components in mixture
T,; = the critical temperature of component i
P_; = the critical pressure of component i

Z.; = the critical compressibility of component i

The remaining pseudo critical property, pseudo critical volume v, is
calculated using the following relationship:

= ZocTecR
pc Poc

(8.4)

8.5 Data Recon

The Data Recon utility is a component of the HYSYS.RTO real-time
optimization package available as a plug-in to the basic HYSYS
software package. The Data Recon utility is one of two utilities used by
HYSYS.RTO to provide the primary interface between the flowsheet
model and the solver. Their primary purpose is to collect appropriate
optimization objects which are then exposed to solvers to meet a
defined solution criteria.

Please refer to the HYSYS.RTO User’s manual for details concerning the
use of this utility. This manual details all features and components
related to the HYSYS real time optimization package.

If your current HYSYS version does not support RTO, contact your local
Hyprotech representative for more details.
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8.6 Depressuring

The Depressuring utility allows you to examine temperature and
pressure profiles during simulated gas blowdowns and pressure
letdowns of vessels under plant emergency conditions. The contents of
vessels are represented by streams of known composition. You can
specify liquid and vessel volumes or have HYSYS calculate these values
based on the molar flowrate and liquid fraction of the stream in
question. The three operation modes available are fire, adiabatic and
isothermal. You can examine the results of the depressuring
calculations in tabular or graphical format.

The Depressuring utility can be used to simulate the depressuring of
gas, gas-liquid filled vessels, pipelines and systems with several
connected vessels or piping volumes depressuring through a single
valve. References to “vessel” in this guide can also be “piping” or
“combinations of the two.”

There are four types of depressuring calculation available:

Calculation ‘ Description

Fire Mode Used to simulate plant emergency conditions that could
occur during a plant fire. Pressure, temperature and flow
profiles are calculated for the application of an external
heat source to a vessel, piping or combination of items.
Heat flux into the fluid is user defined. You must not have
a wetted area specified for this calculation

Wetted Fire As above except that the Heat flux into the fluid is
Mode calculated from the API equations for a fire to a liquid
containing vessel. A wetted area for the vessel is
required. This wetted area is the area used for heat
transfer in the model

Adiabatic Mode | Used to model the gas blowdown of pressure vessels or
piping. No external heat is applied. Heat flux between the
vessel wall and the fluid is modelled as the fluid
temperature drops due to the depressurisation.

The heat transfer coefficient can be input by the user or
can be calculated by HYSYS from the vessel fluid's
vapour properties.

When it is estimated by HYSYS, the heat transfer
coefficient is estimated from the “wetted” area and the
vessel volume input by the user. The “wetted area”
supplied should be equal to the total surface area of the
vessel, not the area in contact with the liquid.

Typical use of this mode is the depressuring of
compressor loops on emergency shutdown.

Isothermal The temperature of the vessel fluid remains constant.
Mode HYSYS determines the necessary heat flux required
achieving isothermal depressuring.
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To illustrate the versatility of the depressuring utility, two examples will
be shown. The first will demonstrate the use of Fire mode for a network
of vessels and the second will show the depressuring utility in Adiabatic
mode. Both example sessions use a common initial setup, including the
fluid package and installed streams.

8.6.1 Quick Start - Fire Wetted
Example

The following example will illustrate the use of the Depressuring utility
in Fire Mode for a network of vessels. The primary use of the fire mode
analysis is to simulate plant emergency conditions. To model the events
which would occur during a plant fire, HYSYS calculates the time
dependent pressure and temperature profiles of a fluid during the
application of an external heat source to a vessel or to a group of
vessels.

Initial Setup

First, install a Fluid Package using the Peng Robinson property method
and the required components. The network of two vessels will be
represented by the streams Tank1 and Tank?2. Install the streams as
shown. Note that the flows have been set to 1 Ibmole/hr however these
values are not necessary for the calculation.

MATERIAL STREAM [Tank1]

Tab [Page] Input Area Entry
Temperature 75.0000 °F
Worksheet -
[Conditions] Pressure 600.0000 psi
Molar Flow 1.0000 Ibmole/hr
Methane Mole Frac 0.5600
Ethane Mole Frac 0.2000
Propane Mole Frac 0.1000
Worksheet i-Butane Mole Frac | 0.0500
[Composition]
n-Butane Mole Frac 0.0500
i-Pentane Mole Frac 0.0200
n-Pentane Mole Frac 0.0200
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If the vessel and liquid
volumes are not specified,
HYSYS will calculate the vessel
volume based on a one hour
liquid volume (liqvol)
flowrate and the liquid
volume as the vessel volume
multiplied by the liquid
fraction of the stream.

|

Attach Stream button

MATERIAL STREAM [Tank2]

Tab [Page] Input Area Entry
Temperature 75.00 °F

E’é%;kji?iifs] Pressure 600.0 psi
Molar Flow 1.000 Ibmole/hr
Methane Mole Frac 0.17792
Ethane Mole Frac 0.19832
Propane Mole Frac 0.19252

E’é‘;:i;gzition] i-Butane Mole Frac 0.13511
n-Butane Mole Frac 0.14921
i-Pentane Mole Frac 0.07191
n-Pentane Mole Frac 0.07501

Access the Depressuring utility by choosing Utilities under Tools in the
Menu Bar. Highlight Depressuring and press the Add Utility button.

Generalized Procedure

1.
2.
3.

o e

On the Design tab, change the name of the utility, if desired.
Change the Unit Set to Field.

In the Vessel Parameters group box, click the Attach Stream button
which opens the Object Navigator. Select streams Tank 1 from the
Object list box and press the OK button. Select the an empty cell

and repeat the same procedure to add stream Tank 2.

Tank2, respectively.

Enter the Vessel Volume for both streams as 1600 ftS.
Specify Liquid Volumes of 500 ft> and 1300 ft for Tank1 and

8-19
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Operation Mode Setup
button

Fire Wetted mode, which is
available only if a wetted area
has been supplied, replaces
Fire mode in this situation.

To simulate a pressure build-
up, specify a relief pressure
greater than the settle out
pressure.

Move to the Operation Mode Setup page. Since we have a Wetted
Area of 200 ft? and 500 ft? for Tank 1 and Tank2, respectively, enter
a value of 700 ft2 for the Wetted Area. The view should appear
similar to Figure 8.11

Figure 8.11

eﬂ Depressuring-1 ;IEIEI
| [r2 =l |
Name IDepressuling-‘I Unit Set | Field j { , "§§‘
—Dperation Mode
Operation Maode Fire:
Fielief Pressure [psia] B00.0
D epressuiing Time 000:15:0.00
Final Pressure [psia] 100.0
Welted Area Fressure Steps B0
ITDD o2
Liquid %/ olume [ft3] 1800
T otal Yolume [ft3] 3200
Settle Out Temp. [F] 75.02
Settle Out Press. [peia] E001

\Design,( Tabular Results K Graphical Results  / Motes /
Do | I S s

Examine the combined vessel liquid volume, total volume, wetted
area, settle out temperature and settle out pressure.

The mode of operation is selected on the Operation Mode Setup
page. For this example, Fire mode is required, but since wetted
areas were supplied previously, Fire Wetted mode will
automatically be used by HYSYS.

To simulate a pressure increase, specify a Relief Pressure of 630
psia, which is above the combined vessel settle out pressure. The
relief valve will not open until the vessel pressure has equalled or
surpassed the relief pressure. The Final Pressure is set to 300 psia.
Set Pressure Steps parameter to 60.
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10. Switch to the Heat Flux Parameter Setup page of the Design tab to

’7’. view the equation and the parameters of the externally applied
heat flux. Click Initialize Heat Parameters. The Heat Flux
Heat Flux Parameter Setup Parameter Setup page, as shown in Figure 8.12, is produced.
button
Figure 8.12
éﬁ Depressuring-1 O] x|
| l 4|
Mame IDepressuring-T Unit Set | Field LI { ’%‘
~Heat Flux P,
ci 2 000e+004
‘ @ w ’- ‘ 2 1.000
B 0.0000
i Initialize Heat Farameters I IC4 < emptys
IC5 < Emphy:
Equatian Units: I EBtushr VI
&) o [
FPaamaten ] = Darematars | “ Design / Tabular Results /( Graphical Results £ Notes /
Press the Equation Help button on Delete || Ready To Calculate I~ lgnore

the Heat Flux or Valve Eqns tab for
details on the available equations.

11. Switch to the Valve Parameters Setup page.

12. Select the Masoneilan option from the Equation drop down list. In
the Av or Cv field enter the value 50.

13. Press the Green Light button to calculate.

e

Valve Parameters Setup button
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To edit a plot, object inspect
the plot area and select Graph
Control from the menu. For
details on manipulating plots,
refer to Section 6.4 - Graph
Control.

Depressuring Resulits

14. Switch to the Graphical Results tab to examine graphical
representations of time dependent plots for the depressuring
calculations. Select a radio button to determine the y-axis variable:
P-T (Pressure - Temperature), Inventory, Liq. Inventory, Vented
Flow, Blow Down or Composition.

Figure 8.13

1! Depressuring-1 9 [=] 3]
| —
~Giraph Typ
& p1 P-T vs. Time
i~ Inventory 7000
i — 11
i Lig. Inwentomy -
1~ Wented Flow —8- Pressure
" Blow Dovin 600.0 e, —%—  Temp. Conter
¢ Composition ‘B%h‘qg( Temp. Value |
i

“’Eﬂﬂﬂfhﬂﬂ

400.0

300.0 =7

200.0

100.0 4

TR

0.0000
0.0000 1000 200.0 200.0 400.0 500.0 6000 7000

- Tabular Fesults_, Graphical Results /Notes /
= — I lancie

15. On the Table Results tab, you can examine the results of the
depressuring calculations in tabular format.

8.6.2 Quick Start - Adiabatic
Example

The following example will illustrate the use of Adiabatic mode for the
Depressuring Analysis. The Adiabatic operation mode can model the
gas blowdowns of pressure vessels. There is no external heat being
applied to the vessel in this mode. However, there is a heat flux created
between the vessel wall and the fluid as the fluid temperature drops
because of the pressure reduction.

For this example you will require the stream Tank 2 specified in Section
8.6.1 - Quick Start - Fire Wetted Example.
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The use of the tern Fluid in the
depressuring utility refers to a
composite mixture of vapour and
liquid phases. The Heat Transfer
Coefficient value used on the Heat
Flux Parameters page should
reflect the relative volumes of each
phase when estimating.

Adiabatic Input

The specifications and modifications to the defaults, as shown below,
are required for the adiabatic mode example. Complete each tab with
the information shown.

ADIABATIC INPUT MODIFICATIONS

Tab [Page] Input Area Entry
Stream Tank2
Design Vessel Volume 1600 ft3
[Vessel Parameters] Liquid Volume 1300 ft3
Wetted Area 500 ft2
) Mode Adiabatic
Design - -
. Relief Pressure 600 psi
[Operation Mode] - -
Final Pressure 300 psi
. Isentropic Efficiency 25%
Design - —
Vess. Material Specific Heat | 0.12 Btu/lbF
[Heat Flux Parameters]
Vessel Mass 13000 Ib
Design Valve Equation Masoneilan
[Valve Parameters] Cv 50

Adiabatic mode requires the specification of an isentropic efficiency in
percentage. The resulting range of values can be anywhere between
zero, which represents an isenthalpic process, and one hundred
percent, which represents an isentropic expansion.

Although there is no external source of heat applied to the vessel, heat
is transferred from the vessel wall to the fluid. The variables used in the
heat transfer during the depressuring are specified. The heat transfer
area corresponds to the supplied wetted area and cannot be modified
from the Heat Flux page. HYSYS calculates heat transfer to the liquid
only and neglects the heat transfer effects to the vapour.

Press the Green Light button to run the depressuring utility.
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Results
To edit a plot, object inspect
the plot area and select Graph On the Graphical Plots tab, choose the P-T radio button to examine the
Control from the menu. For temperature profiles of the fluid, the vessel wall and the valve. You will

details on manipulating plots,
refer to Section 6.4 - Graph
Control.

need to change the y-axis and remove the pressure plot.

Figure 8.14

ﬁ Depressuring-1 =10 x|
| — |
~Graph Typr
Gt P-T vs. Time
Inventary
= Lig. Irwventony 8000 | 1
" “ented Flow T —— Temp. Corterts
" Blow Down fo
= o 7000 Temp. YValve Outlet
~ Composition ]
%?-g_g_w Temp. Vessel Wal
60.00
e
V‘hv-__v_h?_q
50.00
40.00
30.00
20.00
10.00
0.0000 50,00 100.0 150.0 200.0 2500 3000 3500

_m Tahular Results y Graphical Results /Notes
I mmmmmmm— T lgriore:

i Delete

8.6.3 Design Tab

Figure 8.15

The traffic lights displayed on the Design tab are used to control the
utility. There are three lights.

» Green - Runs the Depressuring utility
* Red - Stops the Depressuring utility
* Yellow - Restarts the utility after is has been stopped
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|

Attach Stream button

Vessel Parameters Setup Page

Figure 8.16

ﬁ Depressuring-1

=o] x|

|

Mame IDepressuring-W

UnitSet [Field =]

Lo &9

—Wessel P
@ = o] « x|
Inventory Stream Tank2 Tank1 {empty
essel Yolume 1600 1600
Liquid ' olume 1300 500.0

\Design/ Tabular Results /( Graphical Results £ Notes #

Deletz | T I lancre

On the Vessel Parameters Setup page you must choose the stream(s)
that represent the fluid you wish to depressure. This is done by clicking
the Attach Stream button and selecting one of the available streams
from the Object Navigator as shown in Figure 8.17.

Figure 8.17

# Select Process Stream X
Flowsheet DObject
Case [Main] |1 oK
3 K
4 Object Filter——
: & Al
7 " Streams
om0 " UnitOpz
cookg i Logicals
Feed il Custom
Liguid Drain
Product Custom...
Recycle 4|
Ta Flare
Disconmest
LCancel

You may also remove or change the streams to be used by clicking
either the Remove or Edit buttons.

The following fields are available for each stream chosen:
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VessellLiquid Volume Fields

For each stream selected for depressuring, HYSYS requires the Vessel
Volume and the normal expected Liquid Volume of the vessel i.e.: at the
normal liquid level. If the feed stream is two phase the composition of
the liquid will be calculated from this.

You have three options for specifying these fields:

 If you do not provide values for the Vessel Volume or Liquid
Volume, HYSYS will calculate values based on a 1 hour
residence time. The resulting values will be:

Vessel Volume = —MBSSHlOW_ 4o (8.5)
Mass Density

Liquid Volume = Liquid Volume Flow of Liquid Phase x 1 hour ~ (8.6)

« If you specify only the Vessel Volume, HYSYS estimates the
Liquid Volume using a relationship similar to Equation (8.6)
except the “1 hour’ term is replaced by the vessels new
residence time (i.e. Vessel Volume/Volumetric Flow). The
remainder of the vessel is assumed to be filled with equilibrium
vapour.

 If you specify both Liquid and Vessel volumes then the head
space will be filled with equilibrium vapour.

Operation Mode Setup Page

On this page you must specify how the depressuring calculation will be
done. This page consists of six fields that require specification.

Figure 8.18

ﬁﬂ Depressuring-1 ;IEIEI
Mame IDEpressuring-ﬂ Unit Set | Field LI { :" N‘
—Dperation Mode
Operation bode Adiabatic |
Fielief Pressure [psia] E00.0
Depressuring Time 000:15:0.00
: Final Pressure [psia] 300.0
wielted Area: Pressure Steps =11}
IEI]EI Oft2
Liguid olume [ft3] 1800
T atal Yolume [ft3] 3200
Settle Out Temp. [F] 75.02
Settle Out Press. [psia] EOO1

% Design 4 Tabular Results /( Graphical Results £ Maotes /
Deke | I [ s
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Fire Wetted mode is
automatically used by HYSYS
when in Fire mode and a
wetted area is specified.

Mode

From this drop down field you must select the required depressuring
mode. The available choices are: Fire Mode, Adiabatic Mode and
Isothermal Mode. (See Section 8.6 - Depressuring Introduction for a
description of the 4 modes).

Relief Pressure
This field’s value will depend on the mode chosen:

Depressuring Mode ‘ Relief Pressure Value

Adiabatic type The relief pressure is set to the settle out pressure of
depressurisation the sources.

Could be equal to the design pressure of the vessel
or piping; i.e. the set pressure of the relief valves on
the system. If the relief pressure in Fire mode is
Fire relief higher than the settleout pressure then the heat flux
will initially raise the system pressure up to the relief
pressure, thus determining the time for the relief
valve to actually lift.

Depressuring Time

The Depressuring Time is the time you wish this operation to take. It is
defaulted as 15 minutes (900 sec) based on API 521, but you can alter
this if required.

Final Pressure

Final Pressure is defaulted as atmospheric. Based on API it is normal to
depressure to 50% of the starting pressure or to 100 psig (6.89 barg),
however, if the depressuring time is reached (for API 521, 15 minutes)
before the Final Pressure achieved calculations will stop. You may alter
the Final Pressure value if required.

Pressure Steps

HYSYS will stop the depressuring calculations when either the final
pressure, the depressuring time or the number of calculation steps is
reached. For simple systems, 30 pressure steps should be adequate; if
not, increase this number.
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Note: If the system conditions
at settle out are such that the
vapour is superheated, HYSYS
will not allow a liquid
inventory. The settle out
conditions for mixed sources
and volumes are calculated on
a constant enthalpy, volume
and mass basis.

[A=ETEUTE SR B

Press the Equation Help button on
for details on the available
equations.

Wetted Area

Wetted area is the area of the vessel that is used to calculate the heat flux
to the fluid. The way in which this is used depends on the mode chosen
in the Mode field. This value represents the total wetted area of all of
the specified vessels.

Calculation Mode Area Usage

Heat flux into the fluid is calculated from the API
Fire/Wetted Fire Mode | equations for a fire to a liquid containing vessel. The
wetted area is the heat transfer area.

Heat flux between the fluid and the vessel wall is
calculated from the user-specified area and the temp
difference. Heat transfer coefficient is either user
specified at a fixed value or if left blank HYSYS will
calculate it at each time step. The user specified
area is the “wetted area” entered by the user. The
heat transfer coefficient is specified or calculated
from vapour properties. If the heat transfer
coefficient is calculated by HYSYS, the calculation
methods used are based on heat transfer from the
entire vessel, and the user should enter a “wetted
area” equivalent to the total surface area.

Adiabatic

Settle Out Temperature and Pressure

Once the individual vessels are specified HYSYS initiates a Volume/
Enthalpy analysis (flash) on the mixture. The analysis determines the
required pressure and the temperature such that Total Vessel and
Liquid Volumes of the mixture equal the sum of the Volumes for the
individual vessels, as well as matching the mixture Enthalpy to the sum
of the individual Enthalpies. The calculated Temperature and Pressure
for this mixture are termed the Settle Out Temperature and Pressure.

In the case of an Individual vessel, the reported Settle Out Temperature
and Pressure will be the system conditions. The exception is in the case
where you specify the Liquid Volumes equal to the Total Vessel Volume,
the Settle Out Pressure which will be reported is the pressure necessary
to produce some vapour at the current temperature.

Heat Flux Parameter Setup Page

The information required by the Heat Flux page of the Design tab will
depend on the mode chosen in the Operation Mode drop down box
found on the Operation Mode Setup page.
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Fire Mode
Figure 8.19
ﬁﬂDeplessulingJ ) ] 3]
| 4|
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When depressuring in Fire mode, five coefficients C1 to C5 are required
specifications in order to set up the following generalised equation:

Mo
Q = Cy+Cyt + Cy(Cy—T) + Cof1H1 ©8.7)
0

As an example, you could model the standard heat transfer equation:
Q = UAAT (8.8)

By setting C;, C, and C;5 to zero. Set C3 to UA and C,4 to the constant
temperature in the DT term.

The Heat Flux Parameters page for depressuring in Wetted Fire mode
is very similar to the view observed in Fire mode. Three coefficients C1
to C3 need to be specified in order to set up the following equation,
which is an extension to the standard API equation for flux to a liquid-
containing vessel.

Q = C, wetted area(time=t)] * 8.9)
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where:

(8.10)

wetted area(time=t) = wetted area(at time=0) x Eﬁl - Cs[l Ligvol (tlme=t)}
0

" LigVol(time=0)

ooo

Adiabatic Mode

Figure 8.20

ﬁﬂ Depressuring-1 =10]x|
13008004 [ =l |
Mame IDepressuring-‘I Unit Set I Field LI { ’N‘
~Heat Flux P
. . |zentropic Efficiency [%] 28.00
e N | P Y
‘ RS :.' |[Messel Heat Transfer Area 4E.45
essel Material 5 pecific Heat [Btu/lb-F] 01200
essel Mass [Ib] 1.300e-+004 |
Heat Transfer Coefficient [Btushr-ft2F] <Empiy>

\Design/ Tabular Results /( Graphical Rezultz £ Motes £
Delete [ Ready To Calculate I~ lanore

The Adiabatic depressuring mode brings up the Adiabatic group box
which contains the following fields:

Isentropic Efficiency

The depressuring utility does not take momentum effects into account
when doing the energy balance. This can have alarge effect on the final
temperatures (15 degrees plus, when you dealing with very fast flows).
If you are depressuring in Adiabatic mode, you need the isentropic
efficiency %, which, if you choose the correct value, can bring the
temperatures into line. The following table gives a description of the
boundary values for this field.
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Isentropic Efficiency% ‘ Description

The fluid will not lose enthalpy during the expansion
0% (isenthalpic) but the entropy will change, as this is an
irreversible process.

The fluid utilises a required amount of enthalpy
100% during the expansion to maintain constant molar
entropy.

The correct value to use is the subject of much debate. Studies have
shown that 100% gives a good accord with experimental data for gas
filled systems. For liquid containing systems values of 40-70% are
generally used. Higher values yield lower final temperatures for the
fluid.

Vessel Heat Transfer Area

The Vessel Heat Transfer Area is the surface area of vessel or piping in
contact with the fluid that will be used to calculate the temperatures by
heat balance between the fluid and the wall. For a gas filled vessel this is
the total vessel internal surface area. For liquid containing vessels the
area exposed to the liquid volume should be used since the Heat
Transfer Coefficient for a liquid is much higher than that for a gas. If the
user wishes to assume vapour heat transfer properties, they can be
estimated by HYSYS (the “wetted area” should be equivalent to the
entire vessel area). If the user wishes to liquid heat transfer properties,
the user should enter the HTC, and only the wetted surface area should
be entered.

Vessel Material Specific Heat Capacity/Vessel Mass

The Vessel Material Specific Heat of the metal and Vessel Mass are
required if you wish to calculate the average vessel wall temperature on
depressurisation.

Typical values of vessel specific heat are:

Material ‘ Specific Heat

Mild steel 420 J/kgC
Titanium 523 J/ikgC
Stainless steel 510 J/kgC
Copper 385 J/kgC
Aluminium 880 J/kgC
Brass 370 J/kgC
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Heat Transfer Coefficient

HYSYS does not take into The Heat Transfer Coefficient refers to the metal to fluid interface. No
consideration the heat heat transfer between the environment and the vessel is included. This
ZZ’S’;{‘?;Z: ;’:l Z’l;?é: gt; the is considered reasonable because the system would see very low
tmm]éer is from the mass of the temperatures during the depressuring which would mean the vessel
vessel to the fluid. exterior would probably be insulated.

Isothermal Mode

Heat Flux information is not required for this mode.

Valve Parameters Setup Page

| Figues2 |
j £ Depressuring-1 =1ol ]

e Parernsiars | | | |
Press the Equation Help button on
T o &

for details on the available

Name  [Depressuiingl UnitSet [Fisd =

equatlons. ‘Yalve Equation P,
@y e ’\ H N ‘ E quation 4 azoneilan
‘ C1 3861
Itisize Valve Parameters | (-2 B
A or O 0,00
Gic or Cf 3217
Back Pressure [psia] 14.70
“alve Eguation Units: I I 'I

\Design,( Tabular Results K Graphical Results £ Motes /
Dee | I [ ixor

Choosing the Valve Equation

The units specified for the Lo .
valve equations pertain only The Valve Equation is selected from the Equation drop down box, you

to the equations as viewed on have four options:
this tab; they are not the same

as the units used in the

simulation.
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Equation ‘ Description

I 8.11)
F = Cy(Ppy) °

where:  Cy = valve constant

C, = default power term

. P, = upstream pressure
Supersonic
1y = upstream density
Use this for modelling systems when no detailed information
is available on the valve. In general the constant C, will never
vary from 0.5 and the flow through the valve will then be
proportional to C;. One specific exception to this is the
modelling of constant flow depressurisation. In this case set
C, to 0 and C; to the required constant flow rate.

(P +P.u)(P; =P,.) %2
17 Ppack/\"1~ Fhback pl:| 8.12)

F= Cl[ )

where:  C = valve constant
C, = default power term
P, = upstream pressure
Pyack = back pressure or valve outlet pressure
ry = upstream density

Subsonic If the pressure in the vessel is such that there is sub critical
flow (generally upstream pressure less than twice
backpressure), then you have no option but to use the
Subsonic Equation. This equation is used in the same
instances as the Supersonic equation except when you have
subsonic flow. In applying this equation you are required to
supply Ppack OF the valve back pressure. By specifying Ppack
to be slightly less than the Relief Pressure, it is possible to
have your depressuring analysis cycle between pressure
build up and relief. You should ensure a reasonable pressure
differential, and you may wish to increase the number of
pressure steps for the analysis.
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The default values of Cy are
only accurate for the standard
SI and Field pressure, mass
flow, and density units. If
changes are made to these
standard units C; should be
adjusted to ensure consistency.
For example, if your units of
pressure had been changed to
bar, 16.67 should be used for
Cl .

Equation ‘ Description

Masoneilan

C
F = C,C,C;Y{(P1p,) * (8.13)

where:  C; =1.6663 (SI default)
=38.86 (Field default)
C, = valve co-efficient
Cy= critical flow factor
Py, = upstream pressure
rup = upstream density
y = expansion factor
Yf=y-0.148 y3 (the max value ofyfis 1)

Taken from the Masoneilan catalogue, this equation can be
used for general depressuring valves to flare. Often the C,, for
a valve is known from vendor data so when Masoneilan is
selected the appropriate valve C; and C, will be automatically
set as well as the units. DO NOT change these unless you
have a justified reason to do so. HYSYS will estimate a valve
C, based on the input data for the sources and depressuring
criteria. The user must adjust this initial C,, in order to ensure
that all criteria are fully satisfied.

General

C
F = C,43200A Kygrm(9eP101K) 2 (8.14)

where:  Cy = dimensionless constant = 2.625*C
C = co-efficient of discharge
43200 = dimensional constant
Av = valve orifice area

g, = dimensionless constant = 1.0 kg.m/N.s? (32.17 Ib.ft/
Ibss?)

k = ratio of specific heats (Cp/Cv)
Py = upstream pressure

ry = upstream density

C, = equation exponent (= 0.5)

This equation is take from Perry’s Chemical Engineering
Handbook. Use it if you know the valve throat area. Note that
this equation makes certain limiting assumptions concerning
the characteristics of the orifice.
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You may notice a temperature
rise in the vessel towards the
end of the depressuring. This is
due to the fact that the heat
transfer from the vessel mass is
such that it overcomes the
temperature loss due to the
expansion of the fluid in the
vessel.

8.6.4 Tabular Results Tab

ﬁﬂ Depressuring-1 o =] 4
| —]
Result P-T we. Timm
gsults Ti Pressure Temp. Contents ;I
P-T ve. Time - Ime [psia] [F] |
Irwentary vs. Time 00C:00:0.00 B00.1 7502
) ) 000:00:40.20 598.8 74.95
Lig. Inventory vs. Time 000:07:20.48 R97E 7489
Wented Flow vz, Time 000:02:0.85 536.4 74.82
Blovdown vs. Time 000:02:41.31 595.2 74.76
: 000:03:21.85 5534.0 74.70
Heat Transfer vs. Time 000:04:2.49 5928 7463
Compasitions vs. Time | ﬂﬂn'n"'m o et e =i

Results Format
’}? Standard ¢ Classic I~ Generate Classic Results ‘

_M Tabular Results / Graphical Results £ Notes

R | sroe

The Tabular Results tab allows you two view the results in two types of
printed format.

» Standard
» Classic

Standard format is displayed in Figure 8.22. This format is specified by
clicking the Standard radio button in the Results Format group box.
There are eight different sets of results that can be displayed in the
table:

e P-Tvs. Time,

* Inventory vs. Time,

* Lig. Inventory vs. Time,

* Vented Flow vs. Time,

» Blowdown vs. Time,

* Heat Transfer vs. Time,

» Compositions vs. Time and
* Phys. Props vs. Time.

The Classic format is specified by clicking the Classic radio button in
the Results Format group box. The Classic format is displayed in Figure
8.23. In order to generate the results for this format the Generate
Classic Results check-box must be activate.
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Figure 8.23

& Depressuring-1 =101 ]
| —

IAr\a\ jlmj@I Blllgll:__

Depressuring Unit Results ﬂ

“essel Parameters -

Irventory Stream - Tank2 Tank1

Yessel Volume - ft3 =l
Fesults Format
’}‘ Standard % ¥ Generate Classic Results

Tabulal Flesultsl( Graphical Resulte £ Maotes /
Dok | I | i

The Classic format displays all of the depressuring design information
as well as all of the information that can be displayed in the Standard
format in one form.

8.6.5 Graphical Results Tab

ﬁﬂ Depressuring-1 =10 x|
~Graph Typ "
& B P-T vs. Time
(o l_nventnry ot
" Lig. Inventory B = = e
= Yented Flovw
= Blow Down
= Composition

L e S
[ e T~ T~ U

To edit a plot, object inspect
the plot area and select Graph
Control from the menu. For
details on manipulating plots,
refer to Section 6.4 - Graph
Control.

Design £ Tabular Results % Graphical Results /Motes

T [ o

The Graphical Results tab allows you to examine the results of the
depressuring analysis in graphical form. You may observe:
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* Pressure - Temperature over time
* Inventory over time

» Lig. Inventory over time

* Vented Flow over time

* Blow Down over time

« Composition over time

8.6.6 Notes Tab

The Notes tab provides a text editor where you can record any
comments or information regarding the Decompression utility or
pertaining to your simulation in general.

8.6.7 Modelling Specific Systems

Modelling A Compressor Loop System

Suppose you wished to model the depressuring of system such as the
one shown in Figure 8.25.

Figure 8.25

M Recycle
DDF‘Q To Flare —
Walve
{ p
D:D<—4—
| {
Feed Prod
ESDin o wuction dischargs P Eop aut
wolumes wolumes
B
The loop in question contains 4 input volumes:
Vessel Liquid
Input Volume Stream d
Volume Volume
suction piping Feed 2md
suction drum Feed 5m?3 0.75m3
discharge piping Product 2md
exit cooler Product 1imsd
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The composition of the
Product stream is simply the
vapour phase of the Feed
stream.

Note that HYSYS assumes an
instantaneous settleout across
the system. In practise the
blowdown valve will normally
open as soon as the ESD valves
are closed and consequently
the initial flow of gas through
this valve will reflect the fluid
in the suction drum.

To model the depressuring of this system first add the following

streams:

MATERIAL STREAM [Feed]

Tab [Page] Input Area Entry
Worksheet Temperature 15°C
[Conditions] Pressure 40 bar
Methane Mole Frac 0.60000
Ethane Mole Frac 0.20000
E/g%rmkzgiition] Propane Mole Frac 0.10000
i-Butane Mole Frac 0.05000
n-Butane Mole Frac 0.05000
MATERIAL STREAM [Product]
Tab [Page] Input Area Entry
Worksheet Temperature 40 °C
[Conditions] Pressure 100 bar
Methane Mole Frac 0.663472
Ethane Mole Frac 0.203300
E/é?)::(]zgi?ttion] Propane Mole Frac 0.079220
i-Butane Mole Frac 0.029061
n-Butane Mole Frac 0.024947

From the Tools menu select the Utilities option. This should bring up
the Available Utilities view. From the list box on the right side of the
view select Depressuring and press the Add Utility button.

Fill the Depressuring property view as shown below:

UTILITY [Depressuring]

Tab [Page] Input Area Entry
) Stream Name Feed Product
Design 3 3
Vessel Volume 7m 3m
[Vessel Parameters] — 3
Liquid Volume 0.75m <empty>
Mode Adiabatic
Relief Pressure 55.85 bar
Design Depress Time 15 mins
[Operation Mode] Final Pressure 27.93 bar
Pressure Steps 30
Wetted Area <empty>
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Note that HYSYS assumes an
instantaneous settleout across
the system. In practise the
blowdown valve will normally
open as soon as the ESD valves
are closed and consequently
the initial flow of gas through
this valve will reflect the fluid
in the suction drum.

UTILITY [Depressuring] ‘

Tab [Page] Input Area Entry

Design Isentropic Efficiency 70%

[Heat Flux Vess. Specific Heat 420 kJ/kg/C

Parameters] Vessel Mass 6000 kg

Valve Equation Masoneilan

Design C1 If Upstream Pressure

[Valve Parameters] units are in kpa 1.6663, if
the Upstream Pressure
units are in bar 16.663

Leave the Cv on the Valve Eqns tab as initially estimated by HYSYS and
click Calculate.

Sizing the Relief Valve

HYSYS will run until either the final pressure, pressure calculation steps
or time limit is reached. When this is done, examine the Tabular
Results tab and verify that your final pressure has been reached. If the
time limit is reached but not the final pressure, then increase the Cv of
the valve. If the final pressure is reached before the time limit, then
decease the valve Cv. Using a quick trial and error process you should
arrive at a Cv of 2.07 as being the required valve size.

Note that for gas filled vessels the depressuring time will be
approximately inversely proportional to the Cv. However, for two phase
systems, the liquid behaviour during depressurisation may complicate
the blowdown volume significantly and this relationship may not be
valid.

The depressuring utility can be often slow due to the number of
flash calculations performed. If the fluid you are depressuring
contains a number of components that have zero flow or very
small flow these will add to the calculation time.

For example if you are depressuring the compressor circuit
shown above, the stream definition will contain all the
components used in the simulation including any
hypotheticals, NBP cuts and water. In practice the actual
composition at this point in the process will consist of the
lighter hydrocarbons only. If you wish to do repetitive
depressuring evaluation consider removing all the components
with insignificant content.

Note that selecting higher isentropic efficiencies in the
adiabatic mode will slow down the calculations.
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8.7 Derivative

The Derivative utility is a component of the HYSYS.RTO real-time
optimization package available as a plug-in to the basic HYSYS
software package. The Derivative utility is one of two utilities used by
HYSYS.RTO to provide the primary interface between the flowsheet
model and the solver. Their primary purpose is to collect appropriate
optimization objects which are then exposed to solvers to meet a
defined solution criteria.

Please refer to the HYSYS.RTO User’s manual for details concerning the
use of this utility. This manual details all features and components
related to the HYSYS real time optimization package.

If your current HYSYS version does not support RTO, contact your local
Hyprotech representative for more details.

8.8 Envelope

The Envelope utility allows you to examine relationships between
selected parameters, for any stream of known composition, including
streams with only one component. Vapour-Liquid Envelopes may be
plotted for the following variables:

* Pressure-Temperature
* Pressure-Volume

* Pressure-Enthalpy

* Pressure-Entropy

» Temperature-Volume

» Temperature-Enthalpy
» Temperature-Entropy

For the Pressure-Temperature envelope, quality lines and a hydrate
curve can also be added to the plot. The remaining curves allow the
inclusion of Isocurves (Isotherms or Isobars).

Since the Envelope is calculated on a dry basis, you must be careful
when applying the utility to multi-component mixtures that contain
H,0 or any other component which can form a second liquid phase.
Note also that the Envelope is restricted to the Peng Robinson and
Soave Redlich Kwong equations of state.
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The Envelope utility will be illustrated using stream FEED (Peng
Robinson property method):

MATERIAL STREAM [FEED]

Tab [Page] Input Area Entry
Temperature 60.0000 °F
E’éi;kji?iiits] Pressure 600.0000 psi
Molar Flow 100.0000 Ibmole/hr
Nitrogen Mole Frac 0.0069
CO2 Mole Frac 0.0138
Methane Mole Frac 0.4827
Ethane Mole Frac 0.1379
Propane Mole Frac 0.0690
Worksheet i-Butane Mole Frac 0.0621
[Composition] n-Butane Mole Frac 0.0552

i-Pentane Mole Frac 0.0483
n-Pentane Mole Frac 0.0414
n-Hexane Mole Frac 0.0345
n-Heptane Mole Frac 0.0276
n-Octane Mole Frac 0.0206

To add the Envelope utility, select Utilities under Tools in the Menu Bar,
highlight Envelope, and select the Add Utility button.

8.8.1 Connections

You may attach a stream from the Object Navigator by pressing the
Select Stream button. For this example, select stream FEED. The Plots
tab will immediately be shown for the selected stream.

Figure 8.26

iT Envelope: Envelope Utility-1 =1a] x|
Eanneehiong Mame IEnveIope Lltility-1
Connections Stream [FEED Select Stream..
Wises ~Citical Valu
[Critical Temperature | 223.0F |
|Eritical Fressure | 1859 psia |
~Maxima
[Ericondentherm | 288.4F |
[Cricondenbar | 1934 psiil_
Connections / Peformance /£ Opnamics
Delete | [~ lgnoed
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On the Connections page, the Critical Temperature and Pressure are
calculated, as well as the Cricondentherm and Cricondenbar.

The Dynamics tab allows you to control how often the utility gets
calculated when running in Dynamic mode (refer to the Dynamics sub-
heading in Section 8.1 - Boiling Point Curves for more information).

Note that you may ignore this Utility during calculations by selecting
the Ignored check box. HYSYS will disregard the utility entirely until
you restore it to an active state by clearing the check box.

8.8.2 Plots

On the Plots tab, select a radio button in the Envelope Type group to
display the associated envelope.

By pressing the Table button, you can access the envelope results in
tabular format. Simply select an option from the drop down list. All
Isocurves and Quality lines associated with the individual envelopes
will be transferred to the table.

The various available envelopes will now be covered in more detail.

Pressure-Temperature Envelope

Select the PT envelope in the Envelope Type group.

Figure 8.27
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The Vapour-Liquid envelope for a quality of 1.0 is automatically
displayed. This is actually represented by two curves; one with a vapour
fraction of 1.0 and the other having a liquid fraction of 1.0. These curves
meet at the stream critical point. You may plot additional envelopes for
different qualities simply by typing the desired quality (between 0 and
1) in the Quality 1 and Quality 2 input cells. In this example, the
envelope for a quality of 0.9 is shown. A quality of 0.9 is represented by
two curves; one with a vapour fraction of 0.9 and the other having a
liquid fraction of 0.9.

Activate the Hydrate check box to have HYSYS calculate and display the
hydrate temperature curve for pressures up to the cricondenbar.
Further discussion on the calculation of hydrates can be found in

Section 8.9 - Hydrate Formation.

You may clear all non-default curves by selecting the Clear button.

8.8.3 PV-PH-PS Envelopes

Pressure (psia)

2500

20004

1500 7

1000 4

5000

0.0000 -
-5.800es0¢ 5E00R04 5400e04 520004 500004 -4800ee04 4600204 4400004 42002404 -4 0002004

Cuwves
|zotherm 1 2230
|zotherm 2 28380
|zotherm 3| <empty:

ARL:

Enthalpy (Btu/lbmale)

If you select the PV radio button, the Pressure-Volume Envelope is
displayed. Selecting the PH radio button will display the Pressure-
Enthalpy Envelope, while selecting the PS radio button will display the
Pressure-Entropy Envelope.

For each of these Envelopes, you may display a maximum of three
Isotherms (constant temperature curves) by entering values in the
Curves group.
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Shown in Figure 8.28 is the Pressure-Enthalpy envelope for stream
FEED, with 223°F and 288°F Isotherms.

You may clear all curves (except the default) at any time by selecting the
Clear button.

8.8.4 TV-TH-TS Envelopes

If you select the TV radio button, the Temperature-Volume Envelope is
displayed. Selecting the TH radio button will display the Temperature-
Enthalpy Envelope, while selecting the TS radio button will display the
Temperature-Entropy Envelope.

For each of these Envelopes, you may display up to three Isobars
(constant pressure curves). Simply enter the desired pressure(s) in the
Curves group.

Figure 8.29
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Shown in Figure 8.29 is the Temperature-Entropy envelope for stream
FEED, with a 300 psi Isobar.

As before, you may clear all non-default curves at any time by selecting
the Clear button.
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8.9 Hydrate Formation

The Hydrate Formation utility will calculate the incipient solid
Hydrates formation prediction formation point for gas hydrates. The predictive models are based on
is restricted to the Peng fundamental thermodynamic principles and use equation-of-state
Robinson and Soave Redlich ted ties i lculating th ilibri diti Th
Kuwong equations of state. generated properties in calculating the equilibrium conditions. These
predictive models can therefore be applied to various compositions
and extreme operating conditions with a greater degree of reliability
than one might expect with empirical expressions or charts. Note also
that a hydrate curve can be plotted with the Envelope utility.

8.9.1 Stream Settings

You can set the name of the utility as well as the stream for which this
utility will be calculated. You may select a stream from the Object
Navigator, which is accessed by pressing the Select Stream button.

Figure 8.30

# Select Process Stream x|
Flowsheet DObject
Caze [Mair]  LFEEDL ok
INHIBITOR —
Object Filter——
Lol |
" Streams
i UritOps
i Logicals
" Custom

Customn...

Disconmest
Lancel

The Dynamics tab allows you to control how often the utility gets
calculated when running in Dynamic mode (refer to the Dynamics sub-
heading in Section 8.1 - Boiling Point Curves for more information).

Note that you may ignore this Utility during calculations by selecting
the Ignored check box. HYSYS will disregard the utility entirely until
you restore it to an active state by clearing the check box.

For this example we are defining two streams, FEED and INHIBITOR,
as shown below (use the Peng Robinson property method). The
Hydrates Formation utility will be used to determine the hydrate
forming conditions before and after injection of the methanol inhibitor
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MATERIAL STREAM [FEED]

Tab [Page] Input Area Entry

Temperature 5.0000 °C
Works_h.eet Pressure 7000.0000 kPa
[Conditions]

Molar Flow 50.0000 kgmole/hr

Nitrogen Mole Frac 0.0590

Methane Mole Frac 0.7091

Ethane Mole Frac 0.0468

Propane Mole Frac 0.0192
Workshe(_—:‘t_ n-Butane Mole Frac 0.0078
[Composition]

n-Pentane Mole Frac 0.0078

CO2 Mole Frac 0.1404

H20 Mole Frac 0.0099

Methanol Mole Frac 0.0000
MATERIAL STREAM [INHIBITOR]
Tab [Page] Input Area Entry

Temperature 5.0000 °C
Works_h.eet Pressure 7000.0000 kPa
[Conditions]

Molar Flow 10.0000 kgmole/hr

Nitrogen Mole Frac 0.0000

Methane Mole Frac 0.0000

Ethane Mole Frac 0.0000

Propane Mole Frac 0.0000
Workshe(_at_ n-Butane Mole Frac 0.0000
[Composition]

n-Pentane Mole Frac 0.0000

CO2 Mole Frac 0.0000

H20 Mole Frac 0.2000

Methanol Mole Frac 0.8000




8.9.2 Hydrate Formation at
Stream Conditions Group

T Hydrate Formation Utility: Hydrate Formation Utility-1 |0 5[

| |

Design

Conneclions

Motes

Mame IHydrala Formation Utility-1

Steam  |FEED Select Stream.. |

Hydrate Farmation at Stream Conditions

Hydrate Farmation Flag “Will Form
Hydrate Type Formed Tepe | &1
Calculation Mode Free water Found

-=\Design/F'elfnrmance ,(Dynam\cs Vi

Delete |
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The Hydrate Formation status at the current stream conditions are
shown on the Connection tab.

Hydrate Formation
Status

Hydrate Formation
Flag

Description

Displays the status of hydrate formation. There are
two possibilities, Will Form and Will NOT Form.

Hydrate Type
Formed

Will display the types of Hydrate formed. In this

formed. It is possible that Ice will form first, in which
case HYSYS will display the message Ice Forms
First in the appropriate field. If the temperature is
higher than the formation temperature, then No
Types will appear in this field.

example, for stream FEED, hydrate types | and Il are

Calculation Mode

Possibilities are Vapour Phase, Free Water Found
and Assume Free Water. HYSYS has the capability
of predicting the incipient solid formation point for
systems consisting of gas hydrates in equilibrium
with a free-water phase or for systems without a
free-water phase. Note that it is not necessary for a

For either case, the correct model will be used to
predict the incipient point for solid hydrates. If water
is not specified as a component, HYSYS assumes
the stream to be saturated with water.

free-water phase to be present for hydrate formation.

The only requirement for hydrate formation is that some water must be

present in either the vapour or condensed hydrocarbon phase with
hydrate forming components. Once favourable pressure and
temperature conditions are reached (high pressures or low
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temperatures), the mixture of hydrate-forming molecules and water
molecules will form a non-stoichiometric solid phase. Note that these
conditions can be well above the freezing point of water or well before
the point where free water or ice would drop out.

The hydrate formers are limited to molecules that are small enough to
fit into the cavities formed by the host water lattice structure. These
include low molecular weight paraffinic hydrocarbons up to n-butane,
some olefins, and some of the smaller non-hydrocarbon components
such as carbon dioxide, nitrogen and hydrogen sulphide.

In many cases, you will run into processing situations where there will
be free water present and hydrate formation would be a serious
concern, such as after chilling wet reservoir fluids, or in cryogenic
processing with very low water content (undersaturated vapour). A
completely rigorous approach is used within HYSYS for determining at
what point a solid hydrate phase forms. As such, you do not have to be
concerned with specifying the proper model for the solid prediction.

Note that if water is not included as a component, the utility will
assume the stream to be saturated with water and will use the correct
model for predicting the hydrate point.

There are instances where water is specified as a component and the
stream is undersaturated such that no free water forms during the
search. In this case, a different model specifically developed for
predicting the incipient point for hydrate formation in equilibrium
with a specified water content will be used. As in the other model, it can
be used for determining the hydrate point in the vapour or condensed
hydrocarbon phase.

The model used for predicting the incipient hydrate point for hydrates
in equilibrium with free water is based on the original equilibrium
model proposed by van der Waals and Platteeuw' and later modified by
Parrish and Prausnitz?. The same model has been incorporated and
enhanced by Hyprotech for its hydrate predictions. The equation of
state is used to predict the properties of the hydrate-forming
components in equilibrium with the solid hydrate phase. This can be
used for predicting hydrate formation in the vapour or condensed
hydrocarbon phase, commonly referred to as vapour and liquid phase
hydrates respectively. A detailed description of the mechanisms
involved in hydrate formation and the concepts used in the
formulation of the predictive model are given in the above references.

A similar approach is used for predicting the hydrate point for systems
without free water present, with the exception that the fugacity of water
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in the corresponding hydrocarbon phase and the hydrate lattice are
taken into account. A conceptual description of the model is given in
the articles by Sloan, Khoury and Kobayashi® and Ng and Robinson*.

8.9.3 Formation Temperature at
Stream Pressure

Figure 8.32

Farmation Temperature at Stream Pressure—————
Formnation Temperature [C] 13.2435
Hydrate Type Formed Type | &I
Calculation Mode Free'water Found

If you select the Hydrate P/T page, you will see the Formation
Temperature at which hydrates are formed, at the stream pressure. The
Hydrate Type and Calculation Mode are also shown for the hydrate
which would form at this formation temperature. The Hydrate Types
and Calculation Modes are discussed in the previous section.

For stream FEED, the Formation Temperature at the Stream Pressure of
7000 kPa is 13.24°C.

8.9.4 Formation Pressure at
Stream Temperature

Figure 8.33

Formation Pressure at Stream Temperature—————
Foimnation Pressure [kPa] 2169.2493
Hudrate Tupe Farmed Typel &l
Calculation Mode Free'Water Found

On the same page, the Formation Pressure at which hydrates are
formed is shown, at the stream temperature. The Hydrate Type and
Calculation Mode are also shown for the hydrate which would form at
this formation pressure. The Hydrate Types and Calculation Modes are
discussed in the Hydrate Formation section.

For stream FEED, the Formation Pressure at the Stream Temperature of
5°C is 2169 kPa.
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8.9.5 Hydrate Inhibition

To avoid or inhibit the formation of hydrates, you have a number of
available options. You can either set the operating conditions to be
outside the predicted equilibrium curve for hydrates, or inject inhibitor
solvents such as glycols or alcohols to suppress the formation of
hydrates. The solvents serve as antifreeze agents and depress the
freezing conditions of hydrates.

To inhibit the formation of hydrates of a given stream in the Flowsheet,
you must install a stream which contains the solvent (e.g., either
methanol or glycol). Use the MIXER operation to mix it with the
process stream, and then access the Hydrate utility to find the new solid
hydrate formation condition. HYSYS will also report if the solid solvent
phase forms before the hydrates do (i.e., solid methanol or glycol
solution). These equilibrium conditions have all been fitted from
known phase diagrams. The eutectic point formed by the solvent
mixture results in a solid methanol or glycol phase if a high
concentration is used.

In setting up a Flowsheet for hydrate inhibition, you must ensure that
the conditions of the solvent injection stream are all sufficiently
defined (i.e., Temperature, Pressure, flow rate and composition) so that
the property package can flash the mixed stream. As a result of solvent
injection, the hydrate-forming conditions will be reduced due to
association of the inhibitor with the water in the current phase (i.e.,
vapour or liquid). Also note that since three phase thermodynamics are
used to perform the flash calculation, the phase distribution of the
components, including water and the solvent, will be calculated
rigorously. Therefore, solvent losses in the hydrocarbon liquid and
vapour phases are properly taken into account.

The PR equation of state was not originally designed for non-ideal
components such as methanol and glycols. You should ensure that the
resulting distribution of the components in all phases is satisfactory,
especially if three phases exist. The solubility of methanol in the
hydrocarbon and aqueous phases has been optimized with the PR
Equation of State for the methanol-HC-water VLE. You may wish to
further adjust the PR interaction parameters to meet your own
specifications.

Overall, this approach should be more accurate than using
Hammerschmidt’s equation which was developed more for dilute
solutions of antifreeze agents. The Hammerschmidt equation applies
only for typical natural gas mixtures and for solute concentrations less
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than 20 mole per cent. Although it has been applied for cases beyond
this region with reasonable success, this has been attributed to a
number of compensating factors. For validation of this model, refer to
GPA Research Report RR-66.

8.9.6 Hydrate Inhibition Example

In this example, a methanol stream of 80 mole percent methanol and
20 mole percent water (stream INHIBITOR) is injected into stream
FEED at a molar flow rate of 10 kgmole/h and is then separated in a
three-phase separator. The temperature of the streams for this part of
the example is -5°C. The solid utility is used to determine the hydrate
forming conditions after the injection of the methanol inhibitor.

For the remainder of this example, set the temperature of
streams FEED and INHIBITOR to -5 °C.

Install the MIXER operation to combine streams INHIBITOR and FEED
to produce Stream MIX.

T MIX-100 (=]
| o
Design Mame |M|><'1 oo
Connections
Parameters —)'_\
Uzer Yariables
Motes _/
Inlets - 1 Olutlet
FEED [hiz< B
INHIBITOR
“4dd Stream™ |

% Design 4 Rating ,(W'Urksheel ,(Dynamics /
Delete

™ lanored
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Now install the THREE-PHASE SEPARATOR, completing the
Connections page as shown. All other defaults will be used.

Figure 8.35

-Zv-100 =]l
| |

Design Mame [+-100 W apour
C i ficei [vaPoUR -

Ml
Parameters <ermptys

User Yanables
Mates i

Energy [Optional] *

Light Liquid

IHC Liguit 'I

Heawy Liquid

IHZD LIGuicy 'l

\Design/ﬁeactions /(Fiating /(W'olksheel KDynamics /
Dokte | O [ Iorcrad

The hydrate temperature of streams FEED and Vapour can be
calculated to determine the effectiveness of the inhibitor.

The hydrate formation temperature of stream FEED is 13.24°C. The
hydrate formation temperature of stream Vapour is -41.6°C. The
methanol reduces the hydrate temperature by about 55°C.

8.10 Parametric Utility

The Parametric utility is a set of tools for building a Parametric model
(PM) within the HYSYS environment. The utility integrates Neural
Network (NN) technology into its framework. The major function of the
Parametric Utility is to approximate an existing HYSYS model with a
Parametric model.

Using a Parametric model with neural network capability to
approximate a HYSYS model will significantly improve the robustness
of the model and reduce its calculation time thereby improving overall
on-line performance. The accuracy of the model will depend upon the
data available and the type of model being approximated

The object of analysis can be a collection of unit operations, an entire
flowsheet, or a number of selected variables. Using input and output
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Refer to Section 10.3 - Parametric
Unit Operation of the Steady State
Modelling manual for details on
the Parametric Unit Operation.

data sets as training data, the neural network algorithm will determine
the values of the Parametric model parameters. This step is called
training but can also be referred to as regression or identification.

8.10.1 Neural Networks

Neural Networks provide a cost effective modeling tool, and can extend
the capabilities of traditional statistics, modeling and control. They can
be applied in both linear and non-linear systems where first principles
modeling is costly or difficult.

Neural Networks provide very flexible and powerful techniques for data
analysis, and can be used for:

« Dynamic and Static Process Modeling
* Nonlinear and Adaptive Control
 Inferential Predictions

» Time Series Prediction

» Multivariate Pattern Recognition

8.10.2 Variables

The parameters of the Parametric model are determined either through
HYSYS simulation runs or based on historical plant data (the latter also
requires the use of the Parametric unit operation). The following
terminology is used to describe the variable types used in the
Parametric model:

Observable Variables

Observable variables can be either input or output variables within the
HYSYS PFD Model. When HYSYS is used to generate training datasets
for the Parametric model, a number of simulation runs will be
performed. During the simulation run, the simulation solution engine
will calculate each operation in the HYSYS PFD. The observable
variables are the HYSYS variables whose values are known and used as
training data when calculating the Parametric model.

It is important to note that observable input and output variables may
each include both input and output stream variables. A HYSYS model
parameter with a varying value can be either an observable input
variable or an observable output variable within the Parametric model.
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Manipulated Variables

The manipulated variables are the variables being modified in the
Parametric Utility and are obtained from the HYSYS PFD model
simulation.

Training Variables

Training variables are a combination of both the Observable and
Manipulated variables used to develop the Parametric model. The term
training refers to the task of using the data sets available as a form of
“learning” that in effect, fits the model parameters to the specifications.

The Parametric model approximates the HYSYS model in the sense
that, given the same values for the training input variables, the values of
the output variables from the Parametric model must be close to the
values of the output variables from the HYSYS model.

It is important to realize that there are no methods for training neural
networks that can “magically” create information that is not contained
in the training data. The neural network model is only as good as its
training data.

8.10.3 Generalized Procedure

1. The Parametric Utility can be accessed by selecting Utilities under
Tools in the Menu Bar. Choose Parametric Utility from the list in
the Available Utilities view and press the Add Utility button.

On the Options tab, change the Name of the utility, if desired.

Select the Type of application for the Parametric model. The
choices are:

A collection of Unit Operations

Whole flowsheet

Selection of variables for sensitivity analysis

Unknown.

4. Press the Next button to continue to the Configuration tab.

On the Configuration tab, press the Select Unit Operation button
to open the Target Object view and select the desired flowsheet
objects to be used in the Parametric model. The Object Filter
group filters the available objects by type. The Objects for
Reconciliation group lists all currently selected objects.

6. Press the Accept List button once you are satisfied with your
selections.
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7. The Configuration tab view will now list all Manipulated and
Observable variables to be used in the model. You can examine a
list of both variable types by selecting the Manipulated or
Observable radio button which will display the appropriate table.

8. Use the Selected check box within the table and selection buttons
to select/un-select or remove variables from the lists (see figure
below).

9. Specify Low Limit and/or High Limit values if you wish to change
the range that the Parametric model will work in. The default value
is flowsheet value +10%. (see figure below)

Figure 8.36

Cut Streams I Uneut Strearms | = Manipulated ¢~ Observable
MName |ritial Yalue Selected MY ar | Limik High Limit MumOfPts

MIXED_CRUDENTen| MI<ED CRUDE Z35.0000 211.5000 258.5000 100.0000
MI=ED_CRUDENPreqd MI<ED_CRUDE 138.0000 124.2000 151.8000 100.0000
MI-ED_CRUDEYLigW MI=ED_CRUDE B62 4482 5362034 7286330 100.0000

! T T

Selected -
Limit values
check boxes

10. Press the Accept Configuration button once you are satisfied with
the current variable selection. The Parametric model will now be
built based on the selected Manipulated and Observable variables.

11. Press the Next button to continue to the Data tab.

12. Select the Create as new button and select a file name and location
to save the training datasets to be created.

13. You may want to modify the Number of DNS field before
generating HYSYS data. The DNS is the number of data sets
produced that corresponds to the number of HYSYS runs that will
be initiated to generate the data.

14. Press the Generate Data button which will initiate the HYSYS
simulation engine to generate training data for the Parametric
model based on the HYSYS model. The trace window will display
calculation status information for each simulation run.

15. Access the Training tab and select the Init/Reset button to reset the
data window.

16. Press the Train button which will initiate the Parametric Utility
training engine. The data sets generated on the Data tab will now
be used to “train” the neural network model.

17. The View Table and View Graph buttons display comparisons
between data generated by the Parametric model and the original
data generated by the HYSYS model.

18. Press the Next button to move to the Validation tab. This is the final
step in developing a Parametric model.
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Modifying variables from the
HYSYS flowsheet which are now
defined as observable variables
according to the Parametric model
will not have any effect on the
output results (i.e. the flowsheet
will not recalculate new values).

19. You may modify validation settings by selecting the Validation
Setup button.

20. Ifyou are satisfied with the validation settings, press the PM runs
button to run the Parametric model validation. Since the
Parametric model is very efficient, these calculations should be
almost instantaneous.

21. Next, press the Hysys runs button to run the HYSYS model
validation. Since these calculations are based on the HYSYS
simulation engine, they may take longer to complete.

22. Validation is now complete and you may view the validation results
using the View Tables and View Graph buttons.

23. On the Options tab, selecting the Embedded into Hysys Flowsheet
checkbox will replace the current HYSYS model within the PFD
with the Parametric model.

When embedding a Parametric model into the HYSYS flowsheet, the
HYSYS model will be replaced by the Parametric model. This change
will be transparent from the flowsheet side and all replaced streams,
unit operations, variables etc. will look the same. However, when
manipulated variables are altered on the flowsheet, the calculation
engine will run the simulation using the Parametric model rather than
the HYSYS model, which will result in exceptionally faster convergence
times.

8.10.4 PM Utility View

The PM Utility view is composed of several tabs listed in the following
table along with a brief description:

Tab Description

Allows you to specify nhame, application type and

Options calculation options.

Allows you to select HYSYS objects to be
Configuration included as variables (manipulated or
observable) in the Parametric model.

Allows you to generate datasets for use in

Data training the Parametric model.
Traini Initiates the training algorithm to determine
raining )
parameters for the Parametric model.
- Allows you to validate the Parametric model
Validation

using validation data.
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Options Tab

The Options tab allows you to specify the Name, Type of Application
and various Calculation Options.

Figure 8.37

4T PM Utility: Parametric Utility-1 1'

' —
Mame Parametric Utility-1

~Type of application—————————————
o
4
™ Selected variables for sensitivity analysis
€ Unknawn

Caleulstion Options
[~ | Do mass balance [Not availablz vet]
[ Do heat balance (ot avaiable pet]
[~ Embeded into Hysys Flowshest

I~ Advanced option mode

\I]plinns/ Configuration £ Data £ Training X\fahdalinn /

Delete I < Fiey I Mext > I LClose [ lgnored

In the Type of Application group, various options exist for selecting the
components to be approximated with the Parametric model:

» A collection of Unit Operations - This option allows the user
to select various unit operations from the current HYSYS
flowsheet. For the Parametric model to make sense, all unit
operations selected must be connected within the flowsheet.

* Whole flowsheet - This option selects the entire flowsheet for
analysis and thus the entire flowsheet becomes a Parametric
model.

» Selected variables for sensitivity analysis - This option
allows the user to select individual variables from the flowsheet
rather than entire unit ops.

* Unknown - This option specifies an unknown application type.

Selecting the Advanced option mode allows you to set the handling for
stream cutters (Manual or Automatic).

8-57



8-58

8-58

rametric

tility

Figure 8.38

—Caleulation Optiohs———————————————————
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[T D hest balance (Mot available yet]

I~ Embeded into Hysys Flowsheet

—Option for Handling Stream Cutters——————
" Manual
& Automatic

Configuration Tab

The Configuration tab allows the selection of Manipulated and
Observable variables for the Parametric model.

Figure 8.39
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Parametric Utility Configuration

The Parametric Utility Configuration group displays the various
Parametric model configuration options. The following buttons are

available:

Select Unit Operations button

The Select Unit Operations button opens the Target Object view, which
allows the selection of objects for reconciliation. These objects can be
in the form of streams, unit operations and logicals. The Filter group

allows objects to be filtered based on category.

The objects selected for use in the Parametric model are listed in the
Obijects for Reconciliation group list.

Figure 8.40
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The Accept List button accepts the changes and obtains all variables
known to the selected objects from the HYSYS flowsheet. Both
Manipulated and Observable variables will be listed in the
Configuration tab view.

Build Unit Op Info List button

The Build Unit Op Info List button builds (or updates) a list of variables
(Manipulated and Observable) based on the unit operations selected.
The operation obtains all variables known to the selected objects in the
HYSYS flowsheet and categorizes them as either Manipulated or

Observable.




8-60 Parametric Utility

Add a Variable button

The Add a Variable button allows the user to add variables from the
selected unit operations to either the Manipulated or the Observable
variable list. If the Manipulated radio button has already been selected
from the Configuration tab, the Select Input Variable view will appear
and allow the selection of additional Manipulated variables.

Figure 8.41
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If the Observable radio button were selected, a similar Select
Observable Variables view will appear and allow the selection of
additional Observable variables.

Accept Configuration button

Once you are satisfied with your selections of Observable and
Manipulated variables, the Accept Configuration button will accept the
current variable configuration and allow you to access the Data tab.
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Data Tab

The Data tab allows the configuration and generation of input and
output data sets for the Parametric model based on HYSYS simulations.
Training data sets are generated by using stepwise changes to the
manipulated input variables to produce varying output results.

Figure 8.42
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When setting up your Parametric model for the first time, click the
Create as new radio button. Data will be written to an external file
based on the default name and location (path) listed:

Figure 8.43

Filz Head Mame I\CGSE_EKDHESU“

File Extension dat

If you wish to choose a specific file name use the Create as new button
that allows you to name and create a new file to store your data.

Later, if you wish to add to the number of datasets used for training,
thereby increasing the accuracy of your Parametric model, choose the
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Append radio button. Data will be written to a an external file based on
the default name and location listed as shown in Figure 8.43.

If your wish to choose a specific file name use the Append button,
which will allow you to name and create a new file to store your data.

If you have changed the models configuration, you should not
append to existing data sets.

The Data File Setup group displays information related to the training
data file to be generated by the Parametric Utility. The Number of DSN
field defines the number of datasets that will be generated using the
HYSYS model. Increasing this number increases the likelihood that the
Parametric model will be a “good fit” for the flowsheet model, however
the data will take longer to generate.

Training Tab

The Training tab allows the generation of a Parametric model based on
the HYSYS training data. Data sets generated on the Data tab are used
as training variables. The training algorithm will determine the
parameter values of the neural network model based on the input and
output datasets. The end result will be a Parametric model which
approximates its HYSYS model counterpart.

Figure 8.44
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A number of buttons exist for selecting various training options:

Button ‘ Description

Init/Reset

Select this button first before running the training
algorithm or whenever you wish to reset the
Parametric model.

8-63

Confirm

Allows you to confirm the current training
configuration.

Train

Initiates the training algorithm to train the neural
network based on the data sets generated by the
HYSYS model.

View Table...

Allows the viewing of training data in table format.
Compares the HYSYS training data with
Parametric model data.

View Graph...

Allows the viewing of training data in graphical
format. Compares the HYSYS training data with
Parametric model data.

The Sub-group models group allows filtering of neural network data by

either Simple or MLP (Multilayer Preceptrons) or both groups

combined (All), The Display Mode group displays model data based on
the radio button selected.

Sub-group model
’7(:’ Al € Simple ¢ MLP

" MLP Model  Trainer

Display Mode——————————

’7(3' Al i~ Simple Model

You can also change the number of hidden layers in the MLP and the
number of cycles (i.e. number of times the data is presented to the
nodes). Changing these may affect the efficiency of your model.
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Validation Tab

The Validation tab is the final phase in developing a Parametric model.
On this tab, validation of the model is performed by generating
validation points using both the Parametric model and the HYSYS
model and comparing the results.

Figure 8.46
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A number of buttons exist for selecting various validation options:

Button ‘ Description

Allows you to configure validation setup options
which include the Number of Validation Points
and the Random Speed used in generating the
validation points.

Validation Setup

Runs the Parametric model to generate

PMruns validation data based on the Parametric model.

Runs the HYSYS model to generate validation
data based on the HYSYS model.

Allows the viewing of validation data in table
View Table... format. Compares the HYSYS validation data
with Parametric model data.

Hysys runs

Allows the viewing of validation data in graphical
View Graph... format. Compares the HYSYS validation data
with Parametric model data.
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The Display Mode group allows you to display either the entire
validation data (All radio button) or just the validation range and error
(Validation radio button). The Filter group filters objects based on four
radio button selections. Objects are filtered differently depending upon
whether they are Manipulated or Observable.

Figure 8.47
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8.11 Pinch Utility

Pinch technology is a methodology which is used to optimize the use of
process heat exchange and utilities in complicated processes. The
HYSYS Pinch utility provides the necessary tools to apply the pinch
principles in the design of efficient heat exchanger networks. For
further pinch analysis information, refer to the text by Marsland®.

You can attach any combination of heat exchangers, LNG operations,
heaters or coolers to the Pinch utility. The only requirement being that
each operation is solved so the Pinch calculations can be performed.

8.11.1 Quick Start

As an example of the use of the Pinch Utility, the heat exchanger
network example outlined in Optimizer chapter of the Steady State
Modelling guide will be re-visited. If you do not have the case
constructed, complete Section 11.5.1 - Part I: Solving Multiple UA
Exchangers of the Steady State Modelling manual.

Access the Available Utilities view by selecting Utilities under Tools in
the Menu Bar. Select Pinch Utility and press the Add Utility button. The
Connections tab of the Pinch Utility property view will be displayed.
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Figure 8.48
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On this page, you can attach any combination of heat exchangers, LNG
operations, heaters and coolers. Press the Select Heat Exchange Object
button to access the Object Navigator. The object list will be filtered
such that only the three heat exchangers in the case are displayed. You
will only be able to attach one heat exchanger at a time. When you have
attached the three exchangers, the unit names will appear in the Heat
Exchangers box on the Connections tab and the Pinch utility
calculations will be completed.

On the Side Results tab, examine the Inlet Temperature, Outlet
Temperature and Molar Flow of each pass attached to the Pinch utility.
In this example, there are six sides since three heat exchangers are used.

H Pinch Utility: Pinch Utility-1 —|O ﬂ

IE-1 00 Coaol In-E-100 Coal Ot |

Performance Side Summary
Side Results Pass Name E-100 Cool InE-100 1] E-100 FeedE-100 D
— Ilet Temp [F] -142.0000 20,0000
Dutlet Temp [F] 215376 65,0000
Vet Malar Flovs [Ibmale/hr] 1542.0000 1077.1479
Flots LI_I [

Delete | I lgnored
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You could activate the Ignored check box to have HYSYS completely
ignore the utility. To restore the utility to an active state, the check box
must be cleared.

The various results of the Pinch utility can be examined on the Pinch
Results tab.

Figure 8.50

FL Pinch Utility: Pinch Utility-1 =10l x|
[0t [F =l |
Performance i sl
. Hot Finch Temperature 0.5611 F
Side fesults [Cold Finch Temperatuis 292100 F
Pinch Results IMin. Approach 29771 F
Table ltweg. Temperature at Pinch 14.32F
E nthalpy Change at Finch 4.619e+06 Btushr
it Cold Uty 0.0000 Btuhr
Hat Uity 0.0000 Btu/hr
Number Of Intervals 5}
in. Approach Target <emptys
Cold Utility Target <ermpty:
Hat Utility T arget <ermpty:
7 Performance
5
[ e

The results which can be examined include:

* Hot Pinch Temperature
e Cold Pinch Temperature

» Minimum Approach - temperature difference between the Hot
Pinch and Cold Pinch.

» Average Temperature at Pinch
» Enthalpy Change at Pinch

+ Cold Utility

» Hot Utility

* Number of Points - the number of intervals used in the Pinch
utility calculations.

* Minimum Approach Target - specifiable minimum approach
temperature.

» Cold Utility Target - specifiable cold utility enthalpy value.
» Hot Utility Target - specifiable hot utility enthalpy value.

On the Plots tab, you can view the Sink and Source Composite Curves
or the Grand Composite Curve. Make your selection from the Graph
Type drop down list. The Composite Curves for the heat exchanger
network is shown below. Notice that the Pinch is also displayed on this
plot.
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Pinch Utility

H_ Pinch Utility: Pinch Utility-1 - |E||1|
| —
Performance Enthalpy Change-Temperature
?de Results 0 //u
inch Results —_ ) —— ik
- = < I S e
ots D 0 H_'___/—ﬂ-' =
=
3 -6
® L
5 0 [~
g— -100
) 120 /
— -140
R 1000000 2000000 3000000 4000000 000000 000000
Enthalpy Change (Btu/hr)
Graph Type Composite Curves VI

— Compogite Curves
PBl[ﬂlmaﬂCE/ Grand Composite Curve |
Delete | ™ lgnored

The Table page shows a tabular report of what is seen on the Plots page.
You can view temperatures of the Sink and Source, the LMTD and

Enthalpy Change for each interval.

Figure 8.52

H Pinch Utility: Pinch Utility-1 - |E||5|
[H4z0 [F =l |
.. T abular Resul
Temp. [Sink] | Temp. [Source] LMTD Enthalpp Change
Side Results 5 i 5 [Bth]
Pinch Results 142.0 65.00 <empty> 0.0000
Table -118.7 -37.32 79.15 1.155e+06
-80.68 -25.92 £7.18 2.310e+06
Fsls 5264 12.26 5203 34542406
-29.21 0.5611 38.78 4.619e+06
-21.60 20.00 35.38 5.774e+06

Delete

I lanored
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8.12 Pipe Sizing

With the Pipe Sizing utility you can perform design calculations on any
of the case streams. Results include pipe schedule, pipe diameter,
Reynolds number, friction factor, etc.

8.12.1 Quick Start

For this example, we will be creating a single stream and using the Pipe
Sizing utility to determine the size the pipe required.

Starting the Simulation

Create a new case and add a fluid package. Select Peng Robinson as the
property package and include the components listed in the following
table:

Property Package Components

Methane, Ethane, Propane, i-Butane, n-
Peng Robinson Butane, i-Pentane, n-Pentane, Hexane,
Heptane, Octane

Access the Session Preferences view by selecting Preferences on the
Tools menu. Change the unit set to Field units. Create the stream Feed.

Name ‘ Feed

Temperature [F] 50.00

Pressure [psia] 480.0

Molar Flow [Ibmole/hr] 1000

Comp Mole Frac [Methane] 0.1702
Comp Mole Frac [Ethane] 0.1473
Comp Mole Frac [Propane] 0.1132
Comp Mole Frac [i-Butane] 0.1166
Comp Mole Frac [n-Butane] 0.1066
Comp Mole Frac [i-Pentane] 0.0963
Comp Mole Frac [n-Pentane] 0.0829
Comp Mole Frac [n-Hexane] 0.0694
Comp Mole Frac [n-Heptane] 0.0558
Comp Mole Frac [n-Octane] 0.0417
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After installing the Feed stream, access the Property Table utility.
Choose the Utilities option under Tools in the Menu Bar. Select Pipe
Sizing from the Available Utilities view and then press the Add Utility
button.

Generalized Procedure

When the Pipe Sizing property view appears, you can supply the
required input and examine the results of the calculations. A systematic
approach to the utility is outlined:

1. Onthe Connection page, change the name of the utility, if desired.

2. Press the Select Stream button and choose a stream for the analysis
from the Object Navigator.

3. Choose the desired Calculation type. The options include:

* Max. Diameter
* Pressure Drop
4. Based on the calculation type selected you can now enter the
required information to complete the calculation
» Max. Diameter - the input required includes the pipe schedule
and the pressure drop in the pipe.

» Pressure Drop - the input required includes the pipe schedule
and the pipe diameter.

5. Examine the results of the pipe sizing utility on the Results page.
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8.12.2 Pipe Sizing View

On the Connection page you must choose the stream that represent the
pipe you wish to size. This is done by clicking the Select Stream button
and selecting one of the available streams from the Object Navigator as
shown in Figure 8.53.

Figure 8.53

# Select Process Stream 1'

Flowsheet DObject

Case [Main] |1 ok
3 K
g Object Fiter—
g @ Al
7 € Streams
o el  UnitDps

¢ Logicals

Liquid Drain | O Custom
RO Customn...
Recycle

To Flare

Disconmest
Lancel

You may also remove or change the streams to be used by clicking
either the Remove or Edit buttons.

IT Pipe Sizing: Pipe Sizing-1 ol =]
[Eom [in = |
Design ez [Pipe Sizing1
Connections = |Feed Select Stream... |
Naotes
Sizing |nput
Calculation Type Pressure Drop
S chedule Schedule 40
Ciameter [in] 5.000
Pressure Drop [inH20 /ft] E.EE3e-002

. Design ( Perfomance /

Delete | I lgnored
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The following fields are available for each stream chosen.

Object ‘ Description

Calculation Type Allows you to choose between two calculation
yp types: Max. Diameter and Pressure Drop.

Allows you to select a pipe schedule. You are
given four selections to choose from:

* None

« Schedule 40

« Schedule 80

« Schedule 160
If you have chosen Pressure Drop as your
calculation type then you will have to enter a

value for the pipe’s actual inner diameter. HYSYS
will then calculate the pressure drop.

Schedule

Diameter

If you have chosen Max. Diameter as your
calculation type then you will have to enter a
Pressure Drop value for the pressure drop. HYSYS will then
calculate the pipe’s actual inner diameter
diameter.

Once HYSYS has finished calculating the results can be view on the
Results page of the Performance tab.

Figure 8.55

T Pipe Sizing: Pipe Sizing-1 (=]
|Vapou| |
Performance Wapour-Liquid Flow Regime : Elongated
Results ~Stream Propertie:
Phaze W apour Ligquid
iscosity 1.143e-002 cP 0.1728 cP
Flowrate 3343 Ib/hr | 5.406e+004 Ib/hr
‘elocily 0.3228 ft/s 3.088 ft/s
Drensity 2110 1bAt3 35.66 Ib/ft3
F.
Fhase Wapor Ligquid
Reynolds Mumber 3.E95e+004 3.952e+005
Friction Factar 2.345e-002 1.710e-002
Fress. Drop 3697e-005inH20, | 4167e-002 inH20.
[ Schedule | [Dliameter | Tot Press Diop |
| Schedule 40 | 5.0000n | B.669e-002 inH20: |

[E=n ] I loroes
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8.13 Property Table

The Property Table utility allows you to examine property trends over a
range of conditions in both tabular and graphical formats. Using a
stream of known composition, you target two independent variables
and their respective ranges of interest. The range of each independent
variable is distinct and can be set as either an incremental range or a
selection of specific values. Next, you relate which dependent variables
are to be displayed at each combination of the independent variables.

8.13.1 Quick Start

For this example, the phase splits for a system of ethanol, water and n-
hexane using the NRTL activity model is examined. On the Binary
Coeffs tab of the Fluid Package property view, select the UNIFAC LLE
radio button and press the ALL Binaries button.

Creating a Fluid Package

1. Property Package Activity Model - NRTL

2. Components Ethanol, H20, n-Hexane

3. Interaction Parameters Estimate the unknowns using the
UNIFAC LLE estimation technique

MATERIAL STREAM [Stream1]

Tab [Page] Input Area Entry

Temperature 150.0000 °F
Worksheet -
[Conditions] Pressure 14.7 psi

Molar Flow 1000.0000 Ibmole/hr

Ethanol Mole Frac 0.6500
Worksheet H20 Mole Frac 0.1500
[Compaosition]

n-Hexane Mole Frac 0.2000

After installing Stream1, access the Property Table utility. Choose the
Utilities option under Tools in the Menu Bar. Select Property Table
from the Available Utilities view and then press the Add Utility button.

Generalized Procedure

When the Property Table property view appears, you can supply the
required input and examine the results of the calculations. A systematic
approach to the utility is outlined:
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Property Table

One of the independent
variables must be either
Pressure or Temperature. If
the first variable selected is not
Temperature or Pressure, the
drop down list for the second
variable will be limited to
Temperature, Pressure and
Not Set.

Ifyou select a component
related property, such as
Component Mole Fraction,
you must also select the
components that you require
for this property.

1. On the Connections page of the Design tab, change the name of
the utility, if desired.

2. Press the Select Stream button and choose a stream for the analysis
from the Object Navigator.

3. Identify one or two independent variables in the Variable 1 and
Variable 2 (if desired) input cells. The options include:
» Pressure
e Temperatu re
* Vapour Fraction
* Enthalpy
« Entropy
4. You can now select the Mode for the independent variable(s).
There are two options:

* Incremental - the input required includes the number of
increments, and values for the upper and lower bounds. The
dependent variable(s) are calculated at each increment within
the range.

» State - you can input an unlimited number of specific values for
the independent variable.

5. For the incremental variable(s), specify an upper bound, a lower
bound and the number of increments.

6. For the state variable(s), specify values for the independent
variables in the State Values matrix.

7. Switch to the Dep. Prop page.

8. Press Add to select dependent variables from the Object Navigator.
9. Repeat steps 8 until all dependent variables have been identified.
10. Press the Calculate button.

11. Examine the results of the property table utility in graphical form
on the Plots page or in tabular form on the Table tab.

12. On the Plots page, highlight a dependent variable in the Y Variable
group and press the View Plot button.
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Independent Variables

For this example, complete the Connections page as shown.

Figure 8.56

iT Property Table: Property Table-1 _IEIIﬂ
Design Mame IF‘ropert_l,l Table-1|
C: ti
onnections Stream  [Stream] Select Stream,..
Dep. Prop
Hotes |ndependent ¥ ariable:
fariable 1 | Fressure | [Variable 2 | Mot Set |
[Made | State | [Mode | Incremental
State values Lowver Bound 100.0
14.70psia | [Upper Bound 200.0
<Empy: Increment 10
Design # Performance £ Dynamics
[ Calculate
Delete | Calculate ™ lgnored

Stream1 is selected from the Object Navigator as the stream for which
the analysis will be completed.

The independent variables are:

* Pressure, State mode
» Temperature, Incremental mode

The dependent variables will be examined over a temperature range of
100 °F at a constant pressure of 14.7 psi.
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Dependent Variables

Figure 8.57

Property Table: Property Table-1 =] &3
| —
Design ~Dependent Propertie:
C i Molar Enthalpy
QNNECtons Phasze Frac on a Moale Basis [Liquid Phase] E it |
Dep. Prop Phase Frac on a Mole B asis [Agueous Phase] =
Mot
ohes Add

Delete |

-n\Design/ Performance /Dynamics /

| Calculate

Delete | Calculate

ER¥atiableiHovivatos Al Select the Dep. Prop page. On this view, the dependent variables will be
Variable Yarlable Specfics A .. . .
Tebesy 2] - oK selected. The selection of the liquid phase mole fraction is shown. The
seEemElmriB sty
e atey Cancel following dependent properties will be examined in the analysis:

hass Heat Cap:

Molar Enthalpy

maiss Enlha\w
olar Entropy .

HMace Erivory Molar Enthalpy

Z Factor

Themmal Corel.ctiviy » Mole Fraction of Liquid Phase

Wiscosity

Wt « Mole Fraction of Aqueous Phase

Kinematic Viscosty )

Deseriptior: [Molar Enthalpy

Start the calculations by pressing the Calculate button.

Plots

Figure 8.58

T Property Table: Property Table-1 i =] 5
| 4|
Performance ALY e
Table Fropetty 13t Independent Y ariable

olar Enthalpy | Pressure |
Fhase Frac on a Maole B asis
Fhase Frac on a Mole B asis

Plots

e VAt
2nd Independent V ariable

| Temperature

_m Performance / Dunamics

Delete | [Calzulate ™ lgnored

8-76




Utilities 8-77

See Section 6.4 - Graph
Control of the User’s Guide for
details on customizing plots.

The Plots page allows you to display the results of the Property Table
utility calculations in a graphical format. Select the Molar Enthalpy as
the y-variable by highlighting it in the Y Variable group. Press the View
Plot button.

The Molar Enthalpy versus Temperature plot is shown. To make
changes to the plot appearance, access the Graph Control property
view. Object inspect the plot area and select Graph Control.

Figure 8.59

1 Property Plot: Praperty Table-1 =[5

-2.000&+004

147
— }}———Ea———a‘* b

-9.500&+004

Btuflbmale

-1.000e+005

py (

1.050e4005 &

-1.1002+005 /

},ré}—f*}’r{/

Maolar Enthal

-1.150&+005
100.0 110.0 1200 1300 140.0 1500 1800 470.0 1800  180.0 2000

Termperature (F)

Table

A table listing the results of the property table calculations can be
viewed on the Table page. The tab, shown in Figure 8.60, lists the
independent variables, the dependent variables and the phases present
at the given conditions.

The phase column indicates the phases which have been detected at
each pair of independent property values. The V indicates vapour, L
indicates a light liquid (hydrocarbon rich) phase, and H indicates the
presence of a heavy liquid (aqueous) phase.
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Figure 8.60

{T Property Table: Property Table-1 -0 ﬂ
J[1470 [ psia =1 |
Performance i
Pressure Temperature Malar Enthalpy ﬂ
Vet [ ] Phases | [Brusbmols] |
Plots 14.70 100.0 LH 112341
14.70 110.0 LH 111977
14.70 120.0 L-H -111611
14.70 130.0 LH 111241
14.70 140.0 HA 107271
14.70 150.0 HA -104257
14.70 160.0 H4 -98445.4
14.70 170.0 W -93788.9
14.70 180.0 W -93583.1
14.70 190.0 i -93375.0 |
<] o
7@ Performance # Dynamics
Delete | [Calzulate ™ lagnored

Dynamics

The Dynamics tab allows you to control how often the utility gets
calculated when running in Dynamic mode (refer to the Dynamics sub-
heading in Section 8.1 - Boiling Point Curves for more information).

8-78



Utilities

8.14 Tray Sizing

With the Tray Sizing utility you can perform design and rating sizing
calculations on part or all of a converged column. Packing or tray
information can be specified relating to specific tower internals such as
tray dimensions or packing sizes, design flooding and pressure drop
specifications. Results include tower diameter, pressure drop, flooding,
tray dimensions, etc.

8.14.1 Quick Start

Use of the tray sizing utility requires a converged column. For this
example, an 18 stage depropanizer with a full reflux condenser will be
installed prior to accessing the utility.

Starting the Simulation

Create a new case and add a fluid package. Select Peng Robinson as the
property package and include the components listed in the following
table:

Property Package Components

Methane, Ethane, Propane, i-Butane, n-
Peng Robinson Butane, i-Pentane, n-Pentane, Hexane,
Heptane, Octane

Access the Session Preferences view by selecting Preferences on the
Tools menu. Change the unit set to Field units. Create the stream DeC3
Feed, which will be the feed for the column:

MATERIAL STREAM [DeC3 Feed]

Tab [Page] Input Area Entry
Temperature 50.00

Worksheet

[Conditions] Pressure 480.0
Molar Flow 1000
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Tray Sizing

Please note that in order to
directly specify the distillation
column DeC3 in the manner
described by this table (i.e. tab
by tab) the Use Input Experts
checkbox found on the
Options page of the
Simulation tab in the Session
Preferences property view
should be de-activated.

MATERIAL STREAM [DeC3 Feed]

Tab [Page] Input Area Entry
Methane Mole Frac 0.1702
Ethane Mole Frac 0.1473
Propane Mole Frac 0.1132
i-Butane Mole Frac 0.1166

Worksheet n-Butane Mole Frac 0.1066

[Composition] i-Pentane Mole Frac 0.0963

n-Pentane Mole Frac 0.0829
n-Hexane Mole Frac 0.0694
n-Heptane Mole Frac 0.0558
n-Octane Mole Frac 0.0417

Add a distillation column DeC3. The two column specifications include
the mole fraction of propane in the bottoms liquid and the mole
fraction of isobutane in the overhead vapour.

The input required to complete the installation of the column is
presented in the following table:

DISTILLATION COLUMN [DeC3]

Tab [Page] Input Area Entry
No. of Stages 18
Feed Streams DeC3 Feed (9)
(Stage)
Design Condenser Type Full Reflux
[Connections] Ovhd Vapour Ovhd
Bottoms Liquid Bttms
Reboiler Duty RebQ
Condenser Duty CondQ
Condenser Pres. 200 psi
F::;??:;?rs Cond Delta P 0 psi
Reboiler Pres. 205 psi




The Auto Section feature
creates tower sections of
constant diameter based on
the parameters you specify.

Utilities

Complete the two column specifications as shown:

Figure 8.61
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zl:nmp Frac Spec: C3 in Bttms ll zl:omp Frac Spec: i-C4 in Ovhd il
[C3in Btims [-C4 i Oyhd |
Mame C3in Bhims M amne: L4 in Ovhd
Stage Febailer Stage Condenser
Flov: Basiz Mole Fraction Flow Basic Iale Fraction
FPhaze Liguid Fhase apaur
Spec Value 0.02000 Spec Value 0.oms0o0
Compaonents: Propare Companents: iButane |
<< Component »» << Component >
Target Type " Stream & Stage Target Tupe ¢ Stream & Stage
Delete | Delete

Once both specifications have been input, switch to the Monitor page
of the Design tab and deactivate the specifications for Reflux Ratio and
Overhead Vapour Rate. Check the Activate box for both component
fraction specifications that were created. HYSYS will begin solving and
the column will converge.

8.14.2

The Tray Sizing utility is accessed by selecting Utilities under Tools in
the menu bar. Select Tray Sizing from the Available Utilities view and
press the Add Utility button.

Tray Sizing — Design

The Auto Section feature in HYSYS provides a good starting point for
the tray section analysis. In the following steps, you will attach the main
tray section of DeC3 to the utility and use the Auto Section functionality
to divide the tower into sections:

—

On the Setup page, change the name of the utility, if desired.

»

Press the Select TS button to access the Object Navigator. Choose
Main TS for the DeC3 column and press OK.

3. Press the Auto Section button.
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Tray Sizing

4. Ensure that in the Internal Type group, the Valve radio button is
chosen. Use the default values for Area Tolerance and NFP
Diameter Factor.

Figure 8.62

zAutu Section Information x|

Internal Type
i Sieve % Valve " Bubble Cap  ( Packed

~frea Tolerance
‘when the ratio between the current calc'd area
and either of mindmax previous areas for the
IU-BUUU section exceeds this tolerance. a new diameter
section iz started.
Higher mare sections; lower fewer sections

~MFP Diam Factor

‘When a new number of flaw paths will result in a

diameter diff »= diam fact * old diameter. a new
ID'1 500 MFF section is started.

Mat required for packed columns.

Lower more section; higher fewer sections.

Cancel |

5.  Once the Auto Section Information dialog has been completed as

shown in Figure 8.62, press the Next button and the Tray Section
Information window appears.

6. Inorder to Auto Section, HYSYS requires the input of design

parameters specific to the tower in addition to the selected tower
internals. Complete the Setup tab as shown in Figure 8.63. Change
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the Tray Thickness to 0.134 inches, (10 ga.)and the Max Tray
Flooding to 82%. All other parameters can be left at their default

values.
Figure 8.63
z Tray Section Information x|

[s2.00 [= | |

I, I
Internal:

" Sieve & Yalve ¢ Bubble ¢ Packed

Walve Tray
Orifice Type Straight
D ezign Manual Glitzch
alve Mat'l Density 5132 Ib/ft3
alve Mat'l Thickness 0060 in
Hole Area [ of A4) 15.30 %
—Camman Tray Properti
Tray Spacing 24.00 in
Trap Thickness 0.1340 in
Tray Foaming Factor 1.000
2 Tray dP [ht of liquid] £.000 in
i 2 Tray Flooding 82.00%
DCAwerr Info
eir Height 2.000 in
[ 2 ‘weir Loading 1200 USGEPR At
D ovencomer Type Wertical
D ovncomer Clearance 1.500 in
4 axirnum DC Backup 50.00 %
Delete | Complete AutaSection |

7. Press the Complete AutoSection button. HYSYS proceeds with the
Auto Section calculations. The Auto Section view is automatically
closed, and you are placed on the Setup tab of the main Tray Sizing
Utility property view. A summary of the three tray sections
calculated is shown on the Setup page. The tray sections created
are listed below with their corresponding tray ranges.

Tray Section ‘ Tray Range

Section_1 1-8
Section_2 9-10
Section_3 11-18
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8. Switch to the Performance tab for a more detailed description of
the generated Auto Section output. It is apparent that the design
calculated is well within tolerances.

Figure 8.64

T Tray Sizing: Tray Sizing-1 o] x|
| ! |
Section Resul:
feoinance ’7(:' Trayed i~ Packed Export Pressues | Yiew Warnings... |
Results
e ~Trap Result:
Section Section_1 Section_2 Section_3 =]
Table Internals Walve Yalve Walve |
Plat IS ection Diameter [ft] 2000 3.600 4.500
Itz Flooding [%] 81.68 8043 7113
-Sectional Area [ft2] 3142 9621 1550
ISection Height [ft] 16.00 4.000 16.00
IS ection DeltaP [psi] 0.8019 0.1653 0.5340
Mumber of Flow Paths 1 1 1
Flow Length [in] 17.50 2050 28.00
Flows #idth [in] 2166 40.27 51.47
ax DC Backup [%] 34.70 44,59 4373
bz wieir Load [UISG PR A 2592 1027 108.3
M as DP/Tray [psi] 0102 0.090 0.076
ITray Spacing [in] 24.00 24.00 24.00
IT otal *#/eir Length [in] 16.42 3666 4617
eir Height [in] 2000 2.000 2.000
ctive Area [ft2] 2632 5732 0m =
Delete

9. On the Trayed page, HYSYS displays tray-by-tray information for
the highlighted section. By selecting the corresponding radio
buttons, information on Pressure Drop, Downcomer, or Flooding
can be displayed for each tray section.

Figure 8.65

JT Tray Sizing: Tray Sizing-1 =10l x|
| | |
Performance Uy
& Pressure Drop ¢ Downcomer " Flooding I Section_1 2
Results
Trayed Delta P Delta P [kt of liq] | Dy Delta P (ht of lig)
Table ps] Jin] Jin]
1__Main TS 0103 5.323 3.856
Flot 2_ Main TS 01016 5.328 3.860
3__Main TS 01015 5.302 3.836
4 Main TS 0103 5.273 381
5__Main TS 01010 5.242 3.784
E__Main TS 0.1005 5.198 3747
7__Main TS 9.927e-002 5110 3675
6 Main TS 4.547e-002 4.854 3.470

Dekte | I
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10. The Plot page displays either tables of values or plots for a number
of column variables, such as the plot shown in Figure 8.66.

Figure 8.66

T Tray Sizing: Tray Sizing-1 ;Iglil
—Flat
Perf
‘erformance  DeltaP £ Mole Wt £ Densly = Pressure

Results % Flow  Temp 1 Viscoziy = Surf Ten
Trayed
Table Mass Flow
Plot -

—- vapor Prase
1 IS

28
!

AT

Mass Flovs (lbihi)

|

00D zOm +00 GO0 EO0 0@ 2@ {0 &M (=@

Stage Humber

Deiate | |

Tray Sizing — Rating Part |

The sections that HYSYS has designed can be manipulated in a rating
analysis.

1. To show how close to the design limit a smaller diameter would
have been, create a section identical to Section_2 by returning to
the Setup page, highlighting Section_2 and pressing the Copy
Section button. Create two other arbitrary sub-sections by clicking
the Add Section button twice. Specify new tray ranges as shown in
Figure 8.67. Note that the tray type (valve) is not changed.
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Tray Sizing

Figure 8.67

T Tray Sizing: Tray Sizing-1 = IEIIiI
[12_MainTS | |
T Hame Tray Section
ITra_l,l Sizing-1 Main TS Select TS |
Setup
Specs —Setup Section:
S ection Mame Section_4 Section_5 Section_B
Tray Intemnal
DS Stant 3 ManTS| 2 ManTS| 7 MainTS
Notes End 10_Main TS 8_Main TS 12 Main TS
Interals Valve Walve Walve
ki ade Diesign Diesign Diesign
Active
Status Complete Complete Complete
D ezign Limit Flooding Flooding Flooding
Limiting Stage 10__ManT5 2_ManT5 11__Man TS
Kl 1
Add Section, I Copy Section |
Luto Section... | FRemove Section |
‘ % Liguid Draw IU-UU 4 Use Trap Wapour ta Size IASk Each Time Vl ‘
% Design ( Performance /
Dokc | O | lsvcred

2. On the Specs page highlight the Mode option in Section_4 and
select the Rating drop-down option.

3. Enter avalue of 1 for the Number of Flow Paths and 4 feet into the
Tray Diameter cell. HYSYS will automatically calculate the result.
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4. Select the Performance tab, Results page and highlight the cell
containing Section_4. As seen from Figure 8.68, the weir loading
has not exceeded the design parameter of 120 USGPM/ft.

Figure 8.68

T Tray Sizing: Tray Sizing-1 o] x|
| | |
Section Resul:
feoinance ’7 o+ Trayed i~ Packed Export Pressues | Yiew Warnings... |
Results
e ~Trap Result:
IS ection Section_4 Section 5 Section_6 |/
Table Internals Walkve Yalve Walve ||
Plat IS ection Diameter [ft] 4.000 2000 4.500
Itz Flooding [%] EG.42 81.68 £1.87
-Sectional Area [ft2] 12.57 3142 1590
ISection Height [ft] 4,000 16.00 12.00
IS ection DeltaP [psi] 0.1457 0.8230 0.3760
Mumber of Flow Paths 1 1 1
Flow Length [in] 22.00 17.50 26.50
Flows #idth [in] 46.26 2166 51.75
ax DC Backup [%] 383 35.29 380
bz wieir Load [UISG PR A 88.29 2592 91.73
M as DP/Tray [psi] 0.075 0104 0.073
ITray Spacing [in] 24.00 24.00 24.00
IT otal *#/eir Length [in] 4266 16.42 47.05
eir Height [in] 2,000 2000 2.000 j
4] ]
Deicte | | T

Notice that HYSYS has determined 2.00 and 4.50 foot diameters for
Section_5 and Section_6.

8.14.3 Tray Sizing — Rating Part Il

Using HYSYS, it is possible to evaluate packed versus trayed columns by
changing the internal type from trayed to packed.

1. Using valve tray internals, the calculated diameter for Section_6 is
4.50 feet. In order to compare the performance of the same section
using Packing, go to the Specs page, highlight Secton_6 and select
the Packed option from the Internals drop-down.

2. Choose Jaeger TriPacks - Plastic 1_inch from the Packing Type drop
down list.
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Figure 8.69

iT Tray Sizing: Tray Sizing-1 =]
(]3] [Balast Rings (et 1_inch jJ
= |JaegerMasPack S5 C2 -
D Jaeger TriPacks - Plastic 181_4_Inch
qJaeger TriPacks - Plastic 1_lnch =
Setup Jaeger TriPacks - Plastic 2_Inch
Jaeger TriPacks - Plastic 351_2_Inch
Specs | Jaeger YSP_55 25 -
T el tade Design Fiating Cresign Cresign
Mumber of Flow Paths  fernptys 1 <emphy <emply:
Notes Section Diameter [ft] emply: 4.000 <emphy> <emply:
Tray For Properties
Tray Spacing [in] 24.00 24.00 24.00 <emphy:
Tray Thickness [in] 0.1340 01340 0.1250 Lemphys
Foaming Factor 1.000 1.000 1.000 1.000
tax Delta P [ht of lig) E.000 6.000 £.000 0.5000
ax Flooding [%] 82.00 82.00 85.00 70.00
FPacking Carrelation Fiobbins
HETF [f] empty <empyx <empyx 1.371
Facking Type empty> <Emphy> <emphy> | Ballast Rings
4 »
‘ Sieve Tray Flooding Method I Minimurn Csb ‘l

', Design / Performance /

Deke | I | svcred

The section re-calculates automatically.

Select the Results page and choose the Packed radio button from
the Selection Results group. The Results tab should match Figure

8.70.
Figure 8.70
T Tray Sizing: Tray Sizing-1 _|- _ID Ll
|Sect|0n_'| |
Section Result;
Feiinir=Inse ’7 " Trayed i+ Packed Expoit Pressures Yiew Warnings... |
Results
e —F'ack.\ng Result:
IS ection Section_4 Section_5 Section 6 | =/
Table Internals Walve Walve Packed J
Plat IS ection Diameter [ft] 4.000 2000 3.500
b2 Flooding [%] BE.42 g1.68 4761
-Sectional Area [ft2] 1257 3142 9.621
(5 ection Height [ft] 4.000 14.00 1004
[Section DeltaP [psi] 0.1457 0.7190 6.246e-002
D' per Length [inH20/1t] <Emply> <EMmply: 0.2108
Flood Gas el [USGPM/12] 595.9
Flood Gas Vel [ft's] 1.328
E st. # Pieces of Packing 222068
E st. M asz of Packing [Ib] B9E.7
E st Packing Cost [US$) 2069.65
HETP [ft] 1.673
HETF Carrelation Frank.
Packing Correlation Robbirs ﬂ
4] v
Dekte | T [ lgnored
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The differences in some of the key parameters when Section_6 is
calculated as a trayed versus a packed section are listed in the table

below:
Parameter ‘ Trayed Section ‘ Packed Section
Diameter (ft) 4.5 35
Pressure Drop (psi) 0.3760 0.6246
Maximum Flooding (%) 61.87 47.61

8.15 Tray Sizing Manager

The Tray Sizing utility is accessed by selecting Utilities under Tools in
the menu bar. Choose the Tray Sizing option from the Available
Utilities view and press the Add Utility button when it becomes

activated.
Figure 8.71
iT Available Utilities o =]
Jraw Sina:l . | Boling Point Curves
CO2 Freeze Out
Cold Properties
Critical Properties
Depressuring
Errvelape Ltility
Hydrate Formation Utility
PFinch Utility
Pipe Sizing
Froperty Table
Tray Sizing
Uszer Property
Wessel Sizing
Wiew Utiity.. | Add Utiity
Delete Utility |

After the Tray Sizing utility has been created, the utility’s property view
is opened. This is the main view used for setting up the utility and
accessing the results. This view has two tabs, Design and Performance,
and associated pages, as listed in the following table:

Tab ‘ Page ‘ Description
Setup Manages the column sizing sections.

Design Specs Calculation mode and common tower sizing parameters.
Tray Internals Detailed internal specifications.
Results Qv_eral_l compa_rative section results and detailed tray

sizing information.

Performance Trayed tF;]r;ascsc,)Llll:;lr?.rop, Downcomer and Flooding results across
Table Tray section physical property profiles in tabular form.
Plot Tray section physical property profiles in graphical form.
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Tray Sizing Manager

The buttons on the Setup page
remain greyed-out until a tray
section is attached to the
utility.

Note that you can set the default parameters for the Tray Sizing
utility from the Preferences view (select Tools, then
Preferences in the Menu Bar). On the Tray Sizing tab, the
defaults for auto section parameters, trayed section and packed
section setups can be set.

8.15.1 Setup Page

Each Tray Sizing utility that is added must correspond to a single
column flowsheet tray section. The tray section for which the sizing is
desired has to be specified before starting any calculations. Select the
Select TS button located in the top right corner of the tab; select the
desired tray section from the resulting column navigator.

There are four buttons at the bottom of the matrix on the Setup page
that allow you to manipulate the number of tray sections attached to
your utility.

Figure 8.72

T Tray Sizing: Tray Sizing Util o ]
| I
Desi Name _ Tray Section
ITray Sizing LIt Main TS Select TS... |
Setup
s ~Setup Section:
S ection Mame Section_1
ey leferiey Sta 1 ManTs
MNotes End 18 Main TS
Intermals Walve
[ade Design
A ctive
Status Complete
D esian Linit Weir Loading
Lirniting Stage 16__Main TS
Copy Section |
Auto Section... | BRemave Sectian |
% Liquid Draw IIJ 00 Use Trap Wapour to Size I Azk Each Time vl ‘

", Design / Performance /
pote | R | Lo
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Button | Function

Adds a new tray sizing section with the entire span of the
target tray section used as the default size, see Figure
8.72. This may be changed to a shorter span, if desired,
by changing the start and end stages. A preliminary
design calculation is automatically performed using all
HYSYS default sizing parameters.

Add Section

You can copy any section already created by selecting

Copy Section the section and then this button.

Automatically calculates the sections in your column.
Auto Section See Section 8.15.5 - Auto Section for more
information.

Deletes the selected section. Note that HYSYS does not

Remove Section ask for confirmation before removing the section.

HYSYS allows you to create multiple stage sections so that you are able
to compare column configurations with different internal types.
Therefore, a given span of tray section stages may be sized more than
once within a single Tray Sizing utility. However, a give stage may not be
included in more than a one active section.

At the bottom of the page there are two fields, the % Liquid Draw and
Use Tray Vapour to Size.

The % Liquid Draw allows you to specify the percentage of side liquid
draws to be used in the tray sizing calculations. When you specify a
liquid percent HYSYS assumes that draw percentage is sitting on the
tray. The default value of 0% means that no additional liquid is
assumed to be on the tray. So if you enter100%, flooding will increase
because you have an additional volume of liquid equal to the draw rate
sitting on the tray. This percentage will be equivalent for all trays with
draws, you can not specify different percentages for different draws on
different trays.

If you have vapour feed(s) attached to your column, HYSYS can size the
particular tray to which it is attached either using the vapour feed to the
tray section, or the vapour flow leaving it. You can specify which
method HYSYS uses with the Use Tray Vapour to Size drop-down.

Selection Calculation Method

HYSYS will use the vapour flow leaving the tray
section to size the tray to which a vapour feed is
attached for all calculations. The effect of the feed on
the tray sizing is considered.

Always Yes

HYSYS will use the vapour feed to the section to
Always No size the tray for all calculations. The effect of the
feed is not considered for this method.

8-91
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Tray Sizing Manager

Selection Calculation Method

Prior to calculating the Tray Sizing utility, HYSYS will
ask you to specify whether to use feed to or vapour

Ask Each Time flow from the tray as a basis. A message box for
each vapour feed to your column will appear prior to
the calculations.

In addition to the start and end stages, the following information is
available for each section:

* Type of tower internals
» Calculation mode
» Sizing calculation information

Tower Internals

The Tray Sizing Utility provides the option of specifying each section’s
internal type. Tower internals are broken into four groups:

* Sieve

* Valve

» Packed

* Bubble Cap

Packed Sections

Packed towers are calculated using either Robbins or Sherwood-Leva-
Eckert design correlations for predicting pressure drop and liquid hold-
up. The tower internals can be selected on the Specs and Tray Internals
pages of the utility property view. You are able to specify the packing
type and other parameters specifically related to the packed tower
calculations on these pages, as well.

Trayed Sections

The trayed column internals are defined as sieve, valve or bubble cap.
Some tray configuration parameters are common to all tray types.
There is also a unique set of parameters for each individual tray type.
The tower internals can be selected on the Tray Internals page of the
utility property view.
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Note that you can only change
the Calculation Mode on the
Specs page. On the Setup
page, the mode is view-only.

The calculation methods for the different trays are defined below:

» Valve tray calculations are based on the Glitsch, Koch and
Nutter valve tray design manuals.

» Sieve tray calculations are based on the valve tray manuals for
tray layout, and Mass-Transfer Operations by Treybal,
(McGraw-Hill) for pressure drop, weeping and entrainment
calculations.

» Bubble tray calculations are based on the method described in_

Design of Equilibrium Stage Processes by Bufford D. Smith,
(Wiley & Sons).

Section Calculation Modes

The tray sizing utility has two calculation modes:

» Design
» Rating

Design Mode

In Design mode, HYSYS allows you to perform a design sizing based on
the vapour and liquid traffic in the tower. Available design
specifications for trayed and packed sections include the type of tower
internals, maximum allowable pressure drop, and maximum allowable
flooding. For trayed sections the maximum allowable downcomer
backup, maximum allowable weir loading, and various other tray
parameters may also be specified.

Rating Mode

In Rating mode, HYSYS allows you to perform rating calculations based
on a specified tower diameter and fixed tray configuration. If desired,
some of the tray dimensions may be left unspecified and HYSYS will
automatically calculate design values for them. To perform aratingon a
packed section, only the tower diameter is required.

Sizing Calculation Information

There are additional features that provide information on the
calculation methods for each tray section:

» Active Check Box
» Status

» Design Limit

» Limiting Stage
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Ifyour column is in a recycle,
there is no automatic update
of the pressure profile, it must
be done manually.

Active Check Box

When the Active check box is selected for a column section on the
Setup tab, values calculated in the tray sizing utility are used in the
actual column calculations. More than one section may be active in a
tray sizing utility. However, the same stage may not be included in more
than one active section.

Before updating the column flowsheet with the information from the
tray sizing utility, you must change the default arrangement of the
pressure profile information in the Column Sub-Flowsheet. On the
Profiles page of the Parameters tab (in the Column Runner view), the
top and bottom stage pressures must be specified instead of the
condenser and reboiler pressures. The condenser and reboiler delta P
specifications do not need to be changed. Run the column and then
return to the utility.

On the Tray Sizing Setup page activate those calculated column
sections that you wish to use in your simulation. Proceed to the
Performance tab, Results page and select the Export Pressures button,
which will export the pressure information to the column runner.

Status

This field indicates the status of the tray sizing calculation. The status
will read either Complete or Incomplete on a section by section basis.

Design Limit

This field indicates the design specification that was the last to be
satisfied. The five design specifications are:

e Minimum diameter

* Pressure drop

* Flooding

» Weir loading (trayed sections only)

« Downcomer backup (trayed sections only)

This is the critical design specification that is closest to being exceeded
if the tower is sized any smaller. For trayed sections, HYSYS uses
individual design limits for the required active area and the required
downcomer area design calculations.
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Limiting Stage
This is the stage in the sizing section on which the design hinges. It is

the stage that is closest to exceeding the design specifications.

For trayed towers, there are two limiting trays; one for the tray that was
closest to exceeding the design specification while satisfying the
section’s active area needs, and another one for satisfying the
downcomer area.

8.15.2 Design Specifications

The Specs page of the utility view allows you to specify the column
internals for each section. The following tables outline the available
design and tray configuration parameters for the sizing utility.

Design Parameters

Parameter Trayed Section Packed Section

Design Correlation 4

Foaming Factor

Flooding

B RS N

Pressure Drop

Downcomer Backup

N N

Weir Loading

Tray Configuration Parameters

Parameter ‘ Valve ‘ Sieve ‘ Bubble

Number of Flow Paths

Tray Spacing

Tray Thickness
Weir Height
Downcomer Type

B I S I S S (SN
B I S I S S [ SN

Downcomer Clearance

Design Manual

N N N N E YIS

N

Hole Area

Hole Diameter 4

Hole Spacing 4
Hole Pitch 4
Valve Density 4

Valve Thickness 4

Orifice Type 4
Bubble Cap Slot Height 4
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8.15.3 Specs Page

T Tray Sizing: Tray Sizing Util ;IQILI
ISecliUn_‘I |
Design Section Mame Section 1 Section_2
oot Start Tray 1__Main TS 5_MainTS
ey End Tray 10_MainT5 | 18 MainT5
Specs Internals Sieve Walve
tode [resign Design
Tray Intemnal
YIRS Mumber of Flow Paths 2 1
Notes Section Diameter [m] <Emply> <empys
Tray For Properties
Tray Spacing [mm] ED9.E EO09.6
Tray Thickness [mm] 3175 3178
Foaming Factor 1.000 1.000
tax Delta P [ht of lig) 203.2 152.4
I ax Flooding [%] 85.00 85.00
Packing Carrelation
HETF [m] <Emply> <empys
Facking Type <Emply: <ermpty
‘ Sieve Tray Flooding Methad I Minirmum Csh vl
% Design ( Performance /
Dot | | | e

The Section Name, Start and End Trays, Internals and Mode displayed
on this page are common with the Setup page. However, it is only on
the Specs page that you are able to change the calculation mode for the
section.

Number of Flow Paths

This value represents the number of independent flow paths per tray.
Usually a smaller tower diameter can be obtained by using multi-pass
trays. However, with more flow paths, there is a reduction in the
number of valves or sieve holes that can be placed on the tray This
may result in an increase in the pressure drop, an increase in
downcomer backup, and a loss in tray efficiency. The following are
general guidelines relating the number of flow paths and the tower
diameter:

Number of Passes Min. Diameter (ft) | Pref. Diameter (ft)

2 5 6
3 8 9
4 10 12
5 13 15
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If the number of flow paths is not specified, HYSYS will start at one pass
and increase the number of passes until the minimum diameter for
that number of flow paths is reached. If a smaller number of flow paths
is required, a new value may be entered that overrides the calculated
NFP. This is accomplished on the Specs tab. A new solution will be
calculated as soon as the new NFP is entered.

Figure 8.74 summarizes the basic physical layouts of the flow paths

available.
FPL —————3j&- HL (Hl—)(—FPL—)k—H— FPL—)(—Hl
L___________j 1
Il | \

one pass tray two pass tray

IR /ll\

H1 FPL_ HS, FFL _HS H1 FPL HE FFL H2 FPL HE FFL HL
|—‘ I i
three pass tray four pass tray

TR R

Tray for Properties

Figure 8.74

J-

five pass
tray

This field is available only in Rating mode. You can specify which tray
is used to calculate properties for the column.
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Tray Spacing

The tray spacing is the vertical distance between trays. Some general
guidelines for tray spacing follow:

Expected Tower Diameter (ft) ‘ Suggested tray Spacing (in)

12 (minimum)
Upto4 18- 20

4-10 24

10-12 30

12 -24 36

The default value is 24 inches.

Valve and Tray Material Thickness

Since material thickness is often described in terms of gauge, the
following table is provided for quick conversions between gauge and

inches:
20 0.037
18 0.050
16 0.060
14 0.074
12 0.104
10 0.134

The default tray thickness is 0.125 inches.

Foaming Factor

This is a measure of the foaming tendency of the system. In general, a
lower foaming factor results in a lower overall tray efficiency and
requirements for a larger tower diameter.

General Foaming Classification Foaming Factor

Non Foaming Systems 1.00
Low Foaming Tendencies 0.90
Moderate Foaming Tendencies 0.75
High Foaming Tendencies 0.6
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Foaming factors typically seen in some common systems include the
following:

Absorbers ‘ Foaming Factor

Ambient Oil (T > 0°F) 0.85
Low Temp Oil (T < 0°F) 0.95
DGA/DEA/MEA Contactor 0.75
Glycol Contactor 0.65
Sulfinol Contactor 1.0

Crude/Vacuum Tower ‘ Foaming Factor
Crude or Vacuum Fractionation 1.00
Fractionators ‘ Foaming Factor
Hydrocarbon 1.00

Low MW Alcohols 1.00

Rich Oil DeC1 or DeC2 (top) 0.85

Rich Oil DeC1 or DeC2 (Btm) 1.0

Refrigerated DeC1 or DeC2 (top) 0.80
Refrigerated DeC1 or DeC2 (btm) 1.00

General Hydrocarbon Distillation 1.00

MEA/DEA Sitill 0.85
Glycol/DGA Still 0.80

Sulfinol Still 1.00

H,S Stripper 0.90

Sour Water Stripper 0.50-0.70

O, Stripper 1.00

Maximum Pressure Drop

The maximum allowable pressure drop per tray may be entered as a
height of liquid. If it is not specified, a default maximum of 4 inches of
liquid is used. For packed sections, the specification is supplied on a
pressure drop per height of packing basis. The default specification is
0.5 inches of water per foot of packing.

Maximum Flooding

The column is sized such that for the given vapour and liquid traffic,
the tower flooding will not exceed this specification on any stage. The
maximum recommended value is 85% for normal service and 77% for
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vacuum or low pressure drop applications. These values will yield
approximately 10% entrainment. For diameters under 36 inches a
reduced flooding specification of 65 - 75% should be used. A lower
value may be specified to allow for contingencies, such as increased
capacity. If not specified, a maximum flood factor of 82% is used for flat
orifice trays and 77% for venturi orifice trays.

Packed Section Input

Packed tower information can be specified on in the three following
parameters. Default values are provided for all packing parameters with
the exception of the packing type and the packed section diameter.

Packing Correlation

The Robbins correlation, which is the default selection, is noted to be
better at predicting pressure drop and liquid holdup, particularly with
newer packing materials. It is valid only at liquid loadings < 20000 Ib/hr
ft?. The SLE (Sherwood-Leva-Eckert) correlation should be selected for
towers operating above this range.

HETP

The height factor HETP relates packed towers and tray towers. The
value refers to the height of packing that is equivalent to a theoretical
plate. For design purposes, the most accurate HETP factors are those
published by packing manufacturers.

Packing Material

The packing type can be accessed on the Internals tab of the utility. A
list of the available packing types is shown in the following table.

Packing Type Material Packing Type Material
Ballast Rings M,P Jaeger_VSP_SS M
Ballast Plus Rings M Koch-Sulzer(BX) Structured S
Ballast Saddles P Lessing Experimental M
Berl Saddles C Levapacking P
Cascade MiniRing M,P,C Maspak P
Chempak M Montz A-2 Structured S
Flexipac Mellapac S Neo-Kloss Structured S
Flexirings M Norton Intalox Metal Tower Packing M
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Packing Type Material Packing Type Material
Gempak S Nutter Rings M

Glitsch Grid S Pall Rings M,P
Goodloe S Protruded M

Wire Coil Packing M Raschig Rings 1/32 in wall CSteel
Hy-Pak Rings M Raschig Rings 1/16 in wall CSteel
Hyperfil S Raschig Rings C, Carbon
Intalox Saddles C Super Intalox Saddles P

Jaeger MaxPack SS M Tellerettes P

Jaeger Tripacks P Cross-Partition Rings C

The materials used for the different packings (unless otherwise noted) are: Metal(M), Plastic(P), Ceramic(C),

and Metal Structured(S).

Sieve Tray Flooding Method

The method used to mode sieve tray flooding may be specified using
the drop-down box at the bottom of the view. The options are:

e Minimum Csb
» Original Csb
» Fair's Modified Csb

8.15.4 Tray Internals Page

Figure 8.75

T Tray Sizing: Tray Sizing Util =10 x|
| =
Design Section Name Section_1 Section_2 Section 3 | a|
Start Trap 1_Main TS 5_Main TS 3_Main TS
SEs End Tray 10_MainTS | 18 _ManTS | 5 ManTS
Specs |nternals Sieve Walve Bubble Cap
Tray Int N Sieve Hole Pitch [mm] 1270 <emply: <emphy>
Sieve Hole Diameter [mm] 4.763 <emplys <Emphys
Motes alve Material Dersity [kgdm3] <emply: 2220 <empyx
alve Material Thickness [mm] <emply> 1.524 <empy:
Hale Area [ of Ad) <emphys 15.30 15.30
alve Orifice Type Shaight
alve Design Manual Glitzch
Eubble Cap Slot Height [mm] <emphy> <emptyx 25.40
Side weir Type Straight Straight Straight |
‘eir Height [mm] 50.80 50.80 50.80
I Wi Loading [m3h-m] 89,42 83,42 89.42
Cicwwncamer Type Wertical ertical Werlical
D owwncomer Clearance [mm] 3810 3810 3810
Mazimumn DC Backup [%] 50.00 50.00 50.00
Side DC Top ‘width [rmm] <emphy> <empty: < EMmphy
Side DC B ottom *width [mm] <emphy> <emptyx < EMmphy
Centre DT Top 'width [mm] <emply> <emphy> <emphy> ﬂ
% Design / Peiformance /
Dokt | I
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If the sizing section is specified as having trayed internals (Sieve, Valve
or Bubble Cap), then the internals may be further specified on this
page. There are certain column parameters that are common to all
trayed columns. You may specify these parameters, or leave them at
their default values.

Sieve Tray Parameters

The input available for the configuration of the sieve tray is similar to
the valve tray with the exception of the tray input data.

Hole Pitch

Hole pitch refers to the distance between the centers of two adjacent
holes. HYSYS requires the hole pitch to be within 1.5 to 5 times the hole
diameter. The default hole pitch is 0.5 inches.

Hole Diameter

The default value for the hole diameter is are 0.187 inches.

Valve Tray Parameters

The valve tray is the default tray type for trayed columns in design
mode. Defined here are the design parameters specific to valve trays:

Valve Material Density

A table of typical materials used for valves and their associated
densities follows:

Valve Material Density (Ib/ft3)

Carbon Steel 480
Stainless Steel 510
Nickel 553
Monel 550
Titanium 283
Hastelloy 560
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Hole Area (% of Active Area)

Note: The Hole Area can also The hole area is the percentage of the active area that is occupied by the
be specified for Bubble Cap valve holes. The default is 15.3%, which corresponds to 12 valves, each
lrays. having a diameter of 1 17/32 inches, per square foot.

For bubble cap trays, the default hole area is also 15.3%, which
corresponds to 12 bubble caps, each having a diameter of 1 17/32
inches, per square foot.

Valve Orifice Type

This is the shape of the hole that is punched in the plate for the valve. As
shown in Figure 8.76, there are two types of orifices: Venturi and
Straight. The straight orifice is used for normal service, while the
Venturi orifice is used for low pressure drop applications.

Figure 8.76

Straight Orifice Venturi Orifice

Design Manual for Flooding Calculations

Results are presented for flooding calculations from three industry
standard design manuals (Glitsch, Koch or Nutter). Any one of the three
methods may be selected as the basis for comparison with the
maximum allowable % of flood design specification.

The default design manual is Glitsch.

Bubble Cap Trays

Bubble Cap Slot Height

The default slot height is 1.0 inch. This value represents the height of
the slots around the base of the bubble caps, through which the gas and
liquid are allowed to flow.
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Common Tray Parameters

Side Weir Type

This parameter is used to specify the side weir type only. There are two
types of weirs available: straight and relief. A relief weir lengthens the
side weir without increasing the downcomer area. The relief weir
sweeps back, then across the tray, enclosing some active area, as shown
in Figure 8.77. A straight weir follows the edge of the downcomer.

Figure 8.77

F.Y

A relief weir is used for high liquid loads or where a low pressure drop is
required, while straight weirs are used for normal service. HYSYS uses a
straight weir as the default. However, if the weir loading is above the
maximum, a relief weir will be included to alleviate the problem. If a
relief weir is installed by HYSYS and a straight weir is desired, a straight
weir may be re-specified and the tray rerun in rating mode.

Weir Height

The weir height is the distance from the tray to the top of the weir. A
weir height of 2 inches is used in most applications. However, a smaller
height can be used for low pressure drop or vacuum services. A larger
weir height is used to obtain longer residence times (e.g., for chemical
reaction services).

The default value for weir height is 2 inches. In general, you can use the
following:

Tray Spacing Weir Height (in)
12-24 2
>24 25
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Maximum Allowable Weir Loading

The weir loading is a measure of the liquid loading on the weirs. Values
of 60 - 120 USGPM/ft are typical. Weir loading may be reduced by
increasing the number of flow paths or installing a relief weir. A weir
loading as high as 240 USGPM/ft can sometimes be tolerated. If the
weir loading is not specified, a default value of 96 USGPM/ft is used.

Downcomer Type

There are two types of downcomers available: vertical and sloped. A
sloped downcomer has a narrower width at the bottom. This allows
more active area and more valves per tray, and also results in a lower
pressure drop. Due to cost considerations a vertical downcomer is used
for normal service and is the default in HYSYS.

Downcomer Clearance

The downcomer clearance is the distance between the bottom of the
downcomer and the tray. The area available for liquid flow under the
downcomer is dependent upon this height.

A minimum seal of 0.5 inches is normally recommended. For high
liquid velocities and the resulting high pressure drop, this may be
reduced. If the downcomer clearance is not specified, a height of 0.5
inches less than the weir height is used. Since the weir height default is
2 inches, this translates to a downcomer clearance default of 1.5 inches.

Maximum Allowable Downcomer Backup

The allowable downcomer backup is measured as the percentage of the
tray spacing that the liquid level in the downcomer is allowed to reach.
This value represents the average for all the downcomers on the tray. If
not specified, a value of 40% is used for services with a vapour density
greater than 3 Ib/ft3, 50% for normal densities, and 60% for densities
less than 1 1b/ft3.

The remaining fields on this page are available only when in Rating
mode. See the Section - Column Rating for more information.
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The Auto Section routine is not
available until a tray section
has been selected on the Setup
tab of the tray sizing utility.

8.15.5 Auto Section

The Auto Section function is an optional method in design mode.
When using Auto Section, HYSYS automatically calculates the sections
for a column. They are then transferred onto the main utility Setup tab
where you can edit, copy, or delete sections. Auto Section will provide
you with an excellent starting point in the design of a tower by
performing a summary sizing of the tray section and splitting it into
sections of constant diameter, as appropriate.

The sections that HYSYS determines during its analysis are
automatically available for you to edit, rename, or delete.

HYSYS allows you to specify the internal type, as well as values for the
criteria that are used to start a new section. The two criteria that the
user may specify to establish tower sections are:

» Area Tolerance
* NFP Diameter Factor

Figure 8.78

zAutu 5ection Information x|
| —

~Internal Typ
i Sieve i+ Yalve  Bubble Cap (" Packed

—#rea Tolerancs

‘when the ratio between the current calc'd area

and either of min/max previous areas for the
IU-BDUD section exceeds this tolerance, a neve diameter

section iz started.

Higher more sections; lower fewer sections

~MFP Diam Factor

When a new number of flow paths will result in &

diameter diff >= diam fact * old diameter, a new
ID'1 500 MFP section is started.

Mot required for packed columns.

Lower more section; higher fewer sections.

LCancel |

Area Tolerance

The Area Tolerance defines the magnitude of change in the calculated
area that will cause the start of a new section. HYSYS first performs a
design for stage i, using the current parameters for the chosen internals,
and the NFP for the current section (valve, sieve, and bubble trays only)
to determine the required area. This area is compared to the minimum
and maximum areas for the current section, which HYSYS retains.
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If the magnitude of difference for either comparison exceeds the Area
Tolerance, a new section is started beginning at stage i. The previous
section will be assigned the maximum diameter for that section. If the
calculated area for stage i is outside the range defined by the minimum
and maximum for the section but does not exceed the tolerance, the
calculated area for stage i will replace the appropriate stored value.

NFP Factor

When the comparison of areas is complete, HYSYS will recalculate the
required area of each stage using a different Number of Flow Paths. This
area is compared with the previously calculated area for each stage. If
the magnitude of the change is greater than the NFP Diam Factor, a
new section is started.

The entire column is stepped off in the above manner according to the
Area and NFP guidelines and sections of constant diameter, number of
flow paths, active area, and downcomer area are defined for the tower.
When this initial sizing is complete, HYSYS re-rates each tray based on
a diameter calculated from the maximum downcomer and active area
required for trays in that section. This value is available on the Results
tab of the utility property view. The limiting factor(s) for each section
are displayed on the Setup tab.

Using Auto Section, you are required to specify the tray internal type,
either Sieve, Valve, Bubble Cap or Packed. In addition, you have the
option of specifying the parameters for the chosen configuration. If no
parameters are specified, HYSYS uses values from its default set.

Column Rating

Column sections may be rated using the Rating Calculation Mode on
the Specs page. Select Rating from the drop-down list in the title bar, as
shown in Figure 8.79.

Figure 8.79
D Design jrl
| Design
Deang o o o J
B Start Tray 1__Main TS 9 ManTS | 11__ManTS 9_M
ity End Trap 8_MainTS | 10_MainT5 | 18 ManTS | 10_M
Specs Intemals Walve Walve Yalve
Tiew el Mode B Diesign Design Design
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If you modify the Main Flowsheet or Column Sub-Flowsheet, the tray
sizing utility redesigns and rerates all of the sections based on the
current configuration using the new stage by stage traffic, physical and
transport property information from the column Sub-Flowsheet.

Trayed Section Rating

For trayed sections, the minimum required information for HYSYS to
calculate the section performance includes the number of flow paths
and the column diameter.

If desired, you can supply the following downcomer widths on the Tray
Internals page:

» Side top and optional bottom

» Centre top and optional bottom

» Off-side top and optional bottom

» Off-centre top and optional bottom

The optional bottom width allows for the specification of sloped
downcomers. Downcomer widths that are not supplied will be
calculated at optimal design values for the given number of flow paths.

The remaining tray configuration parameters can be specified as
discussed in Section 8.15.2 - Design Specifications. Once rating
parameters have been set, the Calculate button on the Specs tab must
be pressed before HYSYS will complete the rating calculations.

Packed Section Rating

For packed sections, the required information for HYSYS to calculate
the section performance includes both the Section Diameter and the
Tray for Properties on the Tray Internals page.

The remaining tray configuration parameters can be specified as
discussed in Section 8.15.2 - Design Specifications. Once rating
parameters have been set, HYSYS will complete the rating calculations.
If HYSYS is unable to complete the calculations, this will be indicated
on the property view status bar. To view the warnings generated, go to
the Results page of the Performance tab and select the View Warnings
tab.
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8.16 User Properties

The User Property utility allows you to define new properties based on

Refer to Chapter 6 - User the composition of a stream. You select the Mixing Rule formula as well
Properties of the Simulation as the Mixing Basis. Each component in the stream has its own

Basis manual for detailed R 1 ified and the total + luei lculated f
information concerning User property value specified and the total property value is calculated for
Properties. the current composition of the stream. Possible uses of the User

Property include as a specification in a distillation column or as a target
variable in an ADJUST operation.

8.16.1 Quick Start

To illustrate one application of the User Property utility, part of a simple
refrigeration gas plant is simulated. The Higher Heating Value will be
installed as a user property.

Install a Fluid Package using the Peng Robinson property method and
the required components of the FEED stream. Define the stream FEED,
which will be used as the main feed for the case.

MATERIAL STREAM [FEED]

Tab [Page] Input Area Entry
Temperature 60.0000 °F
E/(\é%rnkdsi?ii?s] Pressure 600.0000 psi
Molar Flow 144.0000 Ibmole/hr
C1 Mole Frac 0.48611
C2 Mole Frac 0.13889
C3 Mole Frac 0.06944
i-C4 Mole Frac 0.05556
Worksheet n-C4 Mole Frac 0.06250
[Composition] i-C5 Mole Frac 0.04167
n-C5 Mole Frac 0.04861
n-C6 Mole Frac 0.04861
n-C7 Mole Frac 0.02778
n-C8 Mole Frac 0.02083
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Install the following unit operations and logicals.

SEPARATOR [SEP]

Tab [Page] Input Area Entry
) Inlet FEED
Design . Vapour Outlet SEPVAP
[Connections]
Liquid Outlet SEPLIQ
Design [Parameters] | Pressure Drop 0 psi

SEPARATOR [LTS SEP

]

Tab [Page] Input Area Entry
] Inlet COLDGAS
Design Vapour Outlet LTSVAP
[Connections]
Liquid Outlet LTSLIQ
Design [Parameters] | Pressure Drop 0 psi

HEAT EXCHANGER [GAS-GAS]

Tab [Page] Input Area Entry
Tube Side Inlet SEPVAP
Design Tube Side Outlet COOLGAS
[Connections] Shell Side Inlet LTSVAP
Shell Side Outlet SALESGAS
) Tubeside Delta P 10 psi
Design [Parameters] - -
Shellside Delta P 10 psi

HEAT EXCHANGER [CHILLER]

Tab [Page] Input Area Entry
Tube Side Inlet COOLGAS
Design Tube Side Outlet COLDGAS
[Connections] Shell Side Inlet C3-3
Shell Side Outlet C3-4
) Tubeside Delta P 10 psi
Design [Parameters] - -
Shellside Delta P 0.1 psi
Work Sheet COLDGAS 0°F
[Conditions] Temperature
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Refer to the Chapter 6 - User
Properties of the Simulation
Basis guide for explanations

of the various terms.

BALANCE [DP]

Tab [Page] Input Area Entry

Inlet Streams SALESGAS
Connections Outlet Streams DEWPT

Auto Calculation Check this box
Parameters Balance Type Mole

DEWPT Vapour 1
Work Sheet Fraction

DEWPT Pressure 815 psi

ADJUST [LTSTEMP

]

Tab [Page] Input Area Entry

Adjusted Variable COLDGAS
. Temperature

Connections Target Variable DEWPT Temperature
Spec. Target Value 14.0 °F
Method Secant
Tolerance 0.001 °F
Step Size 2°F

Parameters —
Minimum -4 °F
Maximum 20 °F
Maximum lterations 10

SET [DEL T]

Tab [Page] Input Area Entry
Target Y SALESGAS

Connections Temperature
Source X SEPVAP
Mulitplyer 1

Parameters
Offset 10

Access the User Property utility by selecting Utilities under Tools in the
Menu Bar. Choose User Property from the list and press the Add Utility

button.

Generalized

1. On the Connections tab, change the name of the utility, if desired.

»

Procedure

Object Navigator.

i

Press the Add Property button.

Press the Select Stream button and choose a stream from the

8-111
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Press the View Formulae
button to view the selected
Mixing Rule formula.

4. You can now change the property parameters:
* Name
» Mixing Basis (Fraction or Flow): Mole, Mass, Liquid Volume
» Mixing Rule: Algebraic, Log, Index.
5. Repeat steps #3 and #4 until all properties have been defined for
the stream.
Switch to the Prp. Values tab.
Highlight the User Property from the Selected Property group box.
Input the property values for each component in the Property
Values group box.
9. Modify the two formula parameters to more accurately reflect your
property formula.
10. Repeat steps #7 through #9 for each User Property.
11. Switch back to the Connections tab to view the current value of the

User Property in the Property Results cell.

Design Tab

Figure 8.80

{T User Property: User Property-1 = 10| =]
I Index j |
Design MHame IUser Froperty-1
Connections Stream  [SALESGAS Select Stream... |
Notes ~Property P,
Mame Mixing B asis Mixing Rule Fesults
Heat Yalue Maole Fraction Index 0.000e-+00
Ldd Property | Wiew Formulae... | Delete Property |
. Design ,( Performance f
Delete: | ™ lgnomed

A Higher Heating Value for the product stream SALESGAS should be
installed as the User Property. Press the Select Stream button and
choose the stream from the Object Navigator.

Press the Add Property button. Complete the Connections page as
shown. The Mole Fraction basis is used in the Algebraic Mixing Rule
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equation. You can view the equation structure by pressing the View
Formulae button. The algebraic equation has the following format:

N
(P ) = F2x 3 x()PH™ (8.15)
i=1

P,,.ix - total user property value
P(i) - property value for component
x(i) - component fraction

F1, F2 - specifiable equation parameters

The Property Results cell will show a value of 0.0000 until the user

property has been defined.

Property Values Tab

On the Performance tab (Prp. Values page), enter the component
property values. Leave the mixing rule equation parameters at their
default values. The total property value can be viewed on the
Connections tab. The SALESGAS stream has a Higher Heating Value of

9.862E+05.
Figure 8.81
{T User Property: User Property-1 i =] B
[3.312e+05 [ =] |
Performance Property Value

Prp. Values Heat Walue

Methane 83442404

Ethane 1.462e+06

Fropane 2.073e+08

iButane 2.607e+05

n-Butane 2 F85e+06

i-Pentane 3.305e+08

n-Fentane 3.312e+06

rHexane 3.393e+07

n-Heptane 4,561 e+05

n-Octane 5.163e+06

Heat Value

Parameter F1 1.000

Parameter F2 1.000

Delete | ™ lgnaored
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For a comprehensive costing
and sizing software package
for your entire case, Economix
is available. See your nearest
office or agent for details.

8.17 Vessel Sizing

The Vessel Sizing utility allows you to size and cost installed separator,
tank and reactor unit operations. You can select a vertical or horizontal
orientation for the separator. To obtain a more effective analysis for
your vessel, changes can be made to the default parameters provided
by HYSYS.

8.17.1 Quick Start

Prior to performing the cost analysis of the separator, the vessel and its
attached streams must be installed. First, install a Fluid Package using
the Peng Robinson property method and the required components for
the Feed stream.

Create the stream Feed with the following specifications:

MATERIAL STREAM [Feed]

Tab [Page] Input Area Entry

Temperature 60.0000 °F
E/(\é(());kdsi?ii?s] Pressure 600.0000 psi

Molar Flow 5000.0000 Ibmole/hr

Methane Mole Frac 0.4861

Ethane Mole Frac 0.1389

Propane Mole Frac 0.0694

i-Butane Mole Frac 0.0625
Worksheet n-Butane Mole Frac 0.0556
[Composition] i-Pentane Mole Frac 0.0486

n-Pentane Mole Frac 0.0417
n-Hexane Mole Frac 0.0486
n-Heptane Mole Frac 0.0278
n-Octane Mole Frac 0.0208

SEPARATOR [Sep]

Tab [Page] Input Area Entry
Inlet Feed
Design
[Connections] Vapour Outlet SepVap
Liquid Outlet SeplLiq
. Pressure drop 0 psi
Design [Parameters]
Duty 0 kd/hr
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To begin the vessel sizing analysis, choose the Utilities option under
Tools in the Menu Bar. Highlight Vessel Sizing and press the Add Utility
button.

Generalized Procedure

1. On the Connections page, change the name of the utility, if
desired.

2. Press the Select Separator button and choose the vessel for the

Pressing the Set Defaults analysis from the Object Navigator.

button will return ALL of the 3. Select a radio button for the Orientation of the vessel: Horizontal
original data provided by or Vertical.
HYSYS.

4. On the Sizing page, select the following specifications from the
Available Sizing Specifications group. Specifications can be added
or removed from the Active Sizing Specifications using the Add
Specs or Remove Specs button, respectively. The following
specifications are particular to the orientation of the separator:

* Max. Vapour Velocity

» Diameter

+ L/D Ratio

» Vapour Space Height

» Demister Thickness
 Liquid Residence Time
» Liquid Surge Height

» Total Length - Height

* Nozzle to Demister

» Demister to Top

e LLSD (Low Level Shut Down)
» Total Separator Height

5. On the Construction page, specify any of the following
information:

» Chemical Engineering Index
HYSYS recalculates after each » Material Type: Carbon Steel, SS 304, SS 316, Aluminium
change is made on the

Parameters tab or on the » Mass Density

Construction tab. « FMC (material of fabrication factor)
« Allowable Stress
e Shell Thickness
e Corrosion Allowance

View the various equations by 6. Modify the factors used in the sizing and cost equations on the
Z)r essing the Equation Help Cost Parameters tab. These factors deal with the Base Cost, Shell
utton.

Thickness, Accessories Cost and Shell Mass.
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7. View the results of the cost analysis on the Costing tab. The Base
Cost, Associated Cost and Total Cost are listed in $US.

8. A summary of the Vessel Results is provided on the Results tab.

Cost Analysis - Horizontal vs. Vertical

Horizontal

On the Connections page, press the Select Separator button. From the
Object Navigator, select SEP as the vessel for the analysis.

Figure 8.82
IT Vessel Sizing: Vessel Sizing-1 - |D|5|
Design Mame IVesseI Sizing-1
Connections
Separator ISED Select Separator.. |

Sizing

Construction

Cosling

MNotes
Set Defaults

%, Design / Performance/

Delete I™ lgnared

Complete the Sizing page and Construction page, as shown in Figure
8.83 and Figure 8.84, for the Horizontal separator. Select the Max. Vap.
Velocity specification from the Available Sizing Specifications group
and press the Add Spec button. Set the value as 6.56 ft/s. Change the
default L/D Ratio value to 5.Move the Diameter specification to the
Active Sizing Specification group and specify a 5 ft diameter for the
vessel.

If the diameter is not specified, HYSYS will change the value
when the vessel orientation is switched.
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Figure 8.83
IT Wessel Sizing: Vesszel Sizing-1 o =] 4|
[5.000 [it | |
Tesm —&vailable Specifications—  ~Active 5pecification:
. Demister Thickness L/D Ratio 5.000
C?n-nectlons Liq. Surge Height Lig. Res. Time | 000:05:0.00
Sizing LLSD Demister to Top 1.000
Construction Mozz. To Demister b g W ap. Yelociy E.560
Casling Tot. Length - Height Diameter 5.000
Notes

Add Spec | Bemaove Spec |

“ Design ( Performance /

[ B=p ] I~ Lorred

The separator is constructed from carbon steel. Change the Shell
Thickness. The Shell Mass will be calculated as 29141.65 lbs.

IT Vessel Sizing: Vessel Sizing-1 O]
[1.457 [in £l |
Separator Sizing ~LConstruction Infomation————————————————
Eemreaiem Chemical Eng. [ndex 252.5
. b aterial Type Carbon Steel
Sizing M azs Density 430.8
Ci i FHC 1.000
. {lloveable Stress 1.370e+04
Costing Shel Tickness 1437
Results Carrazion Alowance 01250
Motes Efficency of Joints 1.000
[ S

All of the Cost Parameters will be left at their default values.

On the Costing page, the Base Cost for the separator is shown. The
Associated Cost incorporates the amount required for the purchase of
additional equipment, such as ladders and platforms. All dollar values
are in $US. HYSYS determines the total cost of a horizontal orientation
of SEP to be $35690.00.
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Adjust Operation with Utility Target

Figure 8.85

Costing Results —————————————

Ease Cost 24248404

Ladders and Platfoms 1456

Total Cost (US$) 3.569e+04
Vertical

To examine what the resulting design would be for a vertical
orientation, select the Vertical radio button on the Parameters page.
For this preliminary comparison between the horizontal and vertical
orientations simply change the orientation to Vertical. HYSYS will then
produce a sizing and costing analysis.

As can be seen on the Costing page, the vertical separator is more
expensive than the horizontal separator. Although the calculated shell
weights are virtually the same, the cost of producing a vertical separator
is significantly higher.

Figure 8.86

Costing Results

E ase Cost 4.095e+05
Ladders and Platfams 49742404
Tatal Cost (US$] 4.682e+05

8.18 Adjust Operation with
Utility Target Object

A powerful feature of the Utilities is the ability to incorporate them in
the ADJUST Operation. For example, you may wish to determine the
amount of Inhibitor that should be mixed with a Feed Stream (see
Section 8.9 - Hydrate Formation) such that the hydrate formation
temperature is reduced to -40°C. The streams are defined as follows,
using the Peng Robinson property method:
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A DRIA P A . : . -

Tab [Page] Input Area FEED Entry INHIBITOR Entry

Temperature -5.0000 °C -5.0000 °C
Worksheet Pressure 7000.0000 kPa 7000.0000 kPa
[Conditions]

Molar Flow 50.0000 kgmole/hr 0.0000 kgmole/hr

Nitrogen Mole Frac 0.0590 0.0000

Methane Mole Frac 0.7091 0.0000

Ethane Mole Frac 0.0468 0.0000

Propane Mole Frac 0.0192 0.0000
Worksheet n-Butane Mole Frac | 0.0078 0.0000
[Composition]

n-Pentane Mole Frac | 0.0078 0.0000

CO2 Mole Frac 0.1404 0.0000

H20 Mole Frac 0.0099 0.2000

Methanol Mole Frac 0.0000 0.8000

Note that the flow rate of stream INHIBITOR is initially set to 0 kgmole/
hr.

First, you will need to set up a MIXER operation to combine streams
FEED and INHIBITOR, and attach the Hydrate Utility to stream MIX.

MIXER [MIX-100]

Tab [Page] Input Area Entry
Inlets FEED

Connections INHIBITOR
Outlet MIX

Finally, set up the ADJUST Operation such that the molar flowrate of
stream INHIBITOR will be adjusted until the hydrate formation
temperature of stream MIX is reduced to -40°C.
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The Molar Flow of
INHIBITOR is
adjusted...

...until the Hydrate
formation
temperature of
stream MIX;...

...meets the
Target Value of -
40°C.

Adjust Mame: IADJ-'I ~Solving P

—Adjusted Yariable Il
———> Object: [NHIBITOR ]
Wariable: [Molar Flow ?:I::z:ce 1] ?6%36%58
X Step Size 1.0000 kamaledh
rTarget Variabl Minirmurm (Dptional) 0.00000 kamele/h
— Dbject: Hydrate Farmation Utlit-1 Select Var | k4 airnumn [0 ptional) 100.00 kamaolesh
. . [t airnum Iterations 10
Wariable: Hydrate formation temperature

~Taiget Value
~Source——————————

= |ser Supplied

T Another Object I'dD e

Specified Target ¥ alue

For more information on the
Adjust operation, see Section
10.1 - Adjust of the Steady
State Modelling manual.

When the ADJUST has solved, you can view the results in the
Workbook. To meet a Hydrate formation temperature of -40°C, the
molar flow of INHIBITOR has been increased to 1.219 kgmole/hr.

Figure 8.88

M ame FEED: INHIBITOR Ml

apour Fraction 0.9301 0.0000 0.9641
Temperature [C] -5.000 -5.000 -4.603
Fressure [kPa) #0000 #0000 7000,
it olar Flow [kgmole/h] 50,00 1.219 51.22
It ass Flow [kosh] 1133, 35.64 1168,
Liquid olume Flow [m3/h] 2751 0.04367 2794
Heat Flow [kl /h] -6.133e+06 -3.100e+05 -6.443e+06
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special elements 1-10
tags 2-15
transfer basis 2-34
user variables 7-18
Flowsheet Analysis
using the PFD 3-19
Flowsheet Menu
boiling ranges property view 7-16
fluid packages 7-21
reaction package 7-18
user properties 7-21
Flowsheet Object Browser 5-7
Fluid Packages 7-21
in subflowsheets 2-11
Fly-by Information Boxes 3-21
Flybys 7-37
Fonts
changing default 7-52
Format Editor 6-23
Format Preferences 7-44

G

Graph Control 6-18
axes tab 6-20
data page tab 6-19
legend tab 6-22
plot area tab 6-23
title tab 6-21

Help Options 7-62
Home View

preferences 7-35

Hot Keys 1-20

Hydrate Formation Utility 8-45
formation pressure 8-49
formation temperature 8-49
hydrate inhibition 8-50
hydrate inhibition example 8-51
stream conditions 8-47
stream settings 8-45

HYSIM
case limitations 7-6

HYSIM Case
opening in HYSYS 7-5
reading 7-5

Icons
changing default preferences 7-53
changing icons on PFD 3-43
wire frame/3D 3-44
Information Transfer 2-14
Input
Editing 1-28
numerical 1-25
supplying 1-24
Text 1-24
Input Experts Option 7-34
Installing
templates 2-37
Installing Operations
with property view access 1-45
without property view access 1-46
Installing Streams
with property view access 1-35
without property view access 1-36
Integrator 7-14
Interface
elements 1-4
flowsheet elements 1-10
objects 1-6
Interface Basics 1-4
Interface Terminology 1-13

L
Legend 6-22
M

Macro Language Editor 7-32
Mapping 2-19



Menu Bar
access 7-3
basis 7-59
closing a case 7-8
column 7-59
edit 7-9
file 7-4
flowsheet 7-17
help 7-62
PFD 3-14, 7-26
printing 6-4
saving 7-7
simulation 7-10
simulation navigator 7-18
starting a simulation 7-4
tools 7-27
window 7-60
workbook 7-25
Modal Views 1-18
Moving
between views 1-22
through a view 1-21
To Up/Downstream Object 1-23

Moving to the Up/Downstream Object 1-23

Multi-Flowsheet Architecture 1-5
N

Naming Preferences 7-36
Navigation 5-8
between flowsheets 2-14

Neueral Networks See Parametric Utility.

NFP Factor
See Column Sizing Ultility.
Non-Modal Views 1-18

o

Object Browser 5-7
Object Deselection 3-36
Object Filter 5-9
Object Inspection 3-4
Object Moving 3-36
Object Navigator 1-9, 5-9
multi-flowsheet navigation 2-14
Object Palette 1-33
installing operations 1-34
installing streams 1-35
opening and closing 7-18
Object Selection
multiple in PFD 3-35

single in PFD 3-34
Object Status Window 5-46
object inspection 5-47
Objects 1-6
finding 7-18
optimization 7-18
selecting for utility 5-10
Oil Characterization Environment
See Environments.
Oil Output Settings 7-16
Oils Preferences 7-57
Operations
analysis 5-5
connecting in PFD 3-12
deleting from workbook 4-10
deletion 1-51
installation 1-44, 7-17
installation example 1-47
installing from object palette 1-34
installing from workbook 4-5
performance 5-5
subflowsheet 2-10
Optimizer 7-13

Package Properties 7-57
Packed Towers
See Column Sizing Ultility.
Pan/Zoom Functions.
See PFD.
Parametric Utility 8-52
Paste Command 7-9
Performance Page 7-39
PFD
adding annotations 3-52
aligning objects 3-37
auto positioning 3-36
auto-scrolling 3-45
break connection button 3-7, 3-14
cloning objects 3-19
colour schemes 7-50
column tables 3-30
connecting logical operations 3-13

connecting operations to streams 3-11
connecting streams and operations 3-10

connecting two operations 3-12
creating new objects 3-11
Cut/Copy/Paste 3-19
Cut/Paste Functions 3-17
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deleting streams and operations 3-9
disconnecting streams and operations 3-13
Exporting Objects 3-18
hiding objects 3-54
Importing Objects 3-18
installing streams and operations 3-9
label variables 3-21
line segments
adding bend points 3-48
alignment 3-51
line straightening 3-50
moving 3-48
removng bend points 3-50
manipulating objects 3-34
menu bar options 7-26
modes 3-6
multi-pane 3-55
object transformation 3-42
object variable table 3-26
open PFD option 3-24
printing 6-7
printing as a DFX file 6-16
quick route 3-8
rebuilding 3-52
rerouting streams 3-46
show/hide sub-flowsheet objects 3-24
sizing objects 3-38
stream label options 3-21
swap connections 3-41
swap connections button 3-7
table properties 3-26, 3-28
tables 3-26
thick stream line 3-45
tools 3-5
view 1-8
PFD Colour Schemes 3-30
adding query colour scheme 3-32
changing 3-31
deleting query colour scheme 3-33
editing query colour scheme 3-33
selecting 3-31
PFD Modes
attach 3-6
move 3-6
size 3-6
PFD Notebook 3-15
deleting a PFD 3-16
installing a new PFD 3-15
renaming a PFD 3-16

Pinch Utility
quick start 8-65
results 8-67
Pipe Sizing Utility 8-69
Playback
See Script Manager.
Plots
printing 6-8
Plottable Properties 7-58
Point Properties 7-58
Preference Set
colours 7-50
cursors 7-54
fonts 7-51
icons 7-53
sounds 7-56
Preferences
extenstions tab 7-56
oil input 7-57
reports tab 7-45
resources tab 7-50
simulation tab 7-33
stream configuration 7-57
tray sizing 7-57
variables tab 7-40
Prererences
files tab 7-48
Print Spec Flowsheet Tab 7-11, 7-13
Printer Setup 6-9
Printing
menu bar command 7-8
operation specsheets 6-6
PFD 3-57, 6-7
plots 6-8
shap shots 6-3, 6-9
stream specsheets 6-7
workbook specsheets 6-5
Printing Options 6-4
Property Table Utilites
independent variables 8-75
Property Table Utility 8-73
dependent variables 8-76
plots 8-76
quick start 8-73
tables 8-77
Property View
accessing 1-16
flowsheet analysis 5-3
locating 5-10



pages 1-17
tabs 1-17
Property Views
cells 1-17
highlight location 1-18
modal vs. non-modal 1-18

Q
Quick Route 3-8
R

Reaction Package 7-18
adding 7-19
opening 7-18

Real Format Editor
See Format Editor.

Recording
See Script Manager.

Report Builder
contents tab 6-11
page setup tab 6-14

Report Manager 6-10

Report Preferences 7-45

Reports 6-10
company info 7-47
creating 6-11
datasheets 7-46
deleting 6-15
editing 6-14
format/layout 7-45
printing 6-15

Resource Preferences 7-50

S

Saving
file locations 7-49
save as 7-7
workspace 7-60
Saving a Case
save all 7-7
Saving a Simulation 7-7
Scenarios
adding to databook 5-33
deleting 5-36
recording states 5-34
states 5-33
viewing in data recorder 5-34
Script Manager 7-30
playback 7-31

recording 7-30
Scroll Bars 1-26
Selecting Items 1-19
Show Name Only 4-10
Simulation Basis Environment
See Environments.
Simulation Menu
enter basis environment 7-15
event scheduler 7-14
integrator 7-14
main properties 7-11
Oil Output Settings 7-16
optimizer 7-13
view equations 7-15
Snap Shot
See Case.
See Printing.
Sorting Information 4-20
Sounds 7-56
Specsheets
printing 6-5
workbook 6-5
Starting a Simulation 1-30
using the menu bar 7-4
States
See Case.
Stream Configuration Preferences 7-57
Streams
adding utilities 5-49
allowing multiple connections 7-34
analysis 5-4
bend points 3-48
copy conditions 1-38
deleting 1-51
deleting from workbook 4-10
installation example 1-38
installing 1-38, 7-17
installing from object palette 1-34
installing from workbook 4-5
manual routing 3-47
package properties 7-57
PFD label options 3-21
property view 1-9
quick route mode 3-46
rerouting on PFD 3-46
spec stream as 1-37
view new upon creation 7-34
Strip Charts
adding 5-21
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curves 5-24

deleting 5-22

graph control 5-27

graphical line properties 5-30, 5-31

historical data 5-32

interval markers 5-25

manipulating 5-24

object inspection 5-26

viewing 5-22

zooming 5-26
Sub-Flowsheets

viewing from workbook 4-9
Subflowsheets

advantages 2-11

capabilities 2-11

components 2-11

connections 2-15

installing 2-22

parameters 2-17

property view 2-15

transfer basis 2-18

variables 2-21
Summary View 1-8, 1-52
Swapping Connections in the PFD 3-7

T

Template Tag 2-33
Templates 2-32
accessing PFDs 3-23
creating 2-36
exported connections 2-33
exported variables 2-35
feed and product streams 2-34
information 2-32
installed simulation basis 2-33
installing 2-37
reading 2-38
reading existing 2-22
refrigeration loop example 2-39
Terminology
Structure 1-10
Tool Commands 7-27
Tool Tips Preferences 7-37
Tools Menu
DCS 7-29
face plates 7-28
macro language editor 7-32
preferences 7-32
script manager 7-30

Trace Window 5-46

object inspection 5-48
Transfer Basis

flash types 2-34

See Flowsheet.
Tray Sizing

% Liquid Draw 8-91

Use Tray Vapour to Size 8-91
Tray Sizing Preferences 7-57
Trayed Sections

See Column Sizing Utilility.
True and Pseudo Critical Properties

See Critical Properties Ultility.

Unit Sets
adding conversions 7-42
adding new 7-40
deleting conversions 7-43
viewing conversions 7-42
Units Preferences 7-40
User Properties 7-21
adding 7-24
User Properties Utilility 8-109
User Properties Utility
generalized procedure 8-111
quick start 8-109
Utilities
adjust operation target 8-118
attaching 5-48
available utilities 8-3
boiling point curves 8-4
procedure 8-4
cold properties 8-12
column sizing 8-79
critical property 8-14
deletion 5-53
depressuring 8-17
envelope 8-40
hydrate formation 8-45
parametric 8-52
pinch 8-65
pipe sizing 8-69
property table 8-73
tray sizing 8-79
user properties 8-109
vessel sizing 8-114
viewing 5-52



\'}

Valve Equations
See Depressuring Ultility.

Variable Navigator 5-11
navigator scope 5-13

Vessel Sizing Utility
cost analysis 8-116
generalized procedure 8-115
quick start 8-114

View Equations 7-15

w

Wetted Area
See Depressuring Ultility.
Window
menu bar commands 7-60
Windows Functionality 1-4
Workbook
accessing objects 4-6
deleting objects 4-10
installing a stream 4-5
installing operations 4-5
new tabs 4-12
object sort 4-20
opening 4-4
page setup 4-11
re-order variables 4-17
selecting variables 4-15
tables on PFD 3-26
variable sets 4-17
variable sort 4-21
view 1-7
Workbook Menu
commands 7-25
Workbook Tabs
deletion 4-18
editing 4-14
exporting/importing 4-18
new 4-12
Workspace
loading 7-61

z

Zoom Buttons
PFD 3-5
preview 6-6
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