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Online Technical Support
Center

AspenTech customers with a valid license and software
maintenance agreement can register to access the Online
Technical Support Center at:

http://support.aspentech.com

You use the Online Technical Support Center to:

e Access current product documentation.

e Search for technical tips, solutions, and frequently asked
questions (FAQs).

e Search for and download application examples.

e Search for and download service packs and product
updates.

e Submit and track technical issues.
e Search for and review known limitations.
e Send suggestions.

Registered users can also subscribe to our Technical Support e-
Bulletins. These e-Bulletins proactively alert you to important
technical support information such as:

e Technical advisories

e Product updates

e Service Pack announcements

e Product release announcements


http://support.aspentech.com

Phone and E-mail

Customer support is also available by phone, fax, and e-mail for
customers who have a current support contract for their
product(s). Toll-free charges are listed where available;
otherwise local and international rates apply.

For the most up-to-date phone listings, please see the Online
Technical Support Center at:

http://support.aspentech.com

Support Centers ‘ Operating Hours

North America 8:00 - 20:00 Eastern time

South America 9:00 - 17:00 Local time

Europe 8:30 - 18:00 Central European time
Asia and Pacific Region 9:00 - 17:30 Local time
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Introduction

1.1 Introduction

HYSYS offers a high degree of flexibility because there are
multiple ways to accomplish specific tasks. This flexibility
combined with a consistent and logical approach to how these
capabilities are delivered makes HYSYS an extremely versatile
process simulation tool.

The usability of HYSYS is attributed to the following four key
aspects of its design:

e Event Driven operation

e Modular Operations

e Multi-flowsheet Architecture
e Object Oriented Design

1.1.1 Event Driven

This concept combines the power of interactive simulation with
instantaneous access to information. Interactive simulation
means the information is processed as it is supplied and
calculations are performed automatically. Also, you are not
restricted to the program location where the information is
supplied.

1.1.2 Modular Operations

Modular Operations are combined with the Non-Sequential
solution algorithm. Not only is information processed as it is
supplied, but the results of any calculation are automatically
produced throughout the flowsheet, both forwards and
backwards. The modular structure of the operations means they
can be calculated in either direction, using information in an
outlet stream to calculate inlet conditions. Process
understanding is gained at every step because the operations
calculate automatically and results are seen immediately.
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1.1.3 Multi-flowsheet
Architecture

Multi-flowsheet architecture can be used to create any number
of flowsheets within a simulation and to easily associate a fluid
package with a defined group of unit operations.

1.1.4 Object Oriented Design

The separation of interface elements (how the information
appears) from the underlying engineering code means the same
information appears simultaneously in a variety of locations.
Each display is tied to the same process variable, so if the
information changes, it automatically updates in every location.

Also, if a variable is specified, then it is shown as a specification
in every location. This means the specification can be changed
wherever it appears and you are not restricted to a single
location for making changes.

1-3



]

Minimize icon

[x]

Maximize icon

[2]

Restore icon

x

Close icon

a

Pin icon

Interface Basics

1.2 Interface Basics

This section provides basic information about using the HYSYS
interface.

1.2.1 Views Functionality

HYSYS has the same basic features as found in other Windows
98 or NT 4.0 based programs:
e Minimize, Maximize/Restore and Close icons are
located in the upper right corner of most property views.

e Object icon, located in the upper left corner of most
property views, contains the normal Windows 3.x menu.

Most of the property views found in HYSYS are resizable to some
degree.

The following list provides a brief description on resizable
property views:
e When the Minimize, Maximize/Restore and Close

icons are available, the property view can be resized
vertically and horizontally.

e When only the Minimize and Close icons are available,
the property view can only be resized vertically.

e When only the Close icon or Close and Pin icons are
available, the property view can not be resized.
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1.2.2 Primary Interface
Elements

Although you can input and access information in a variety of
ways, there are five primary interface elements for interacting
with HYSYS:

Interface Element ‘ Description

PFD A property view containing a graphical environment
for building your flowsheet and examining process
connectivity. Process information can be displayed for
each individual stream or operation as needed.

Workbook A property view containing a collection of tabs that
displays information in a tabular format. Each
Workbook tab displays information about a specific
object type. You can install multiple tabs for a given
object type, displaying information in varying levels
of detail.

Property View A single property view that contains multiple tabs.
HYSYS extensively uses these single property views,
which include all information about a specific object
(in other words, an individual stream or operation).

Summary View Displays the currently installed streams and
operations.

Simulation A property view that provides a single location for

Navigation viewing all stream and unit operation property views

in the simulation case, regardless of the flowsheet
they exist in.

Each of these interface elements, plus the complimentary tools
such as the Data Recorder, Strip Charts, Case Study Tool, and
Plots, are all connected through the model itself. Changes made
in any location are automatically reflected throughout HYSYS.

In addition, there are no restrictions as to 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.
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1.2.3 Multi-Flowsheet
Architecture/Environments

HYSYS is developed around a Multi-flowsheet Architecture. After
creating the fluid package(s) for the simulation, you enter the
main flowsheet. This is where the bulk of the model is created
(where you install the streams and operations that represent the
process).

Subflowsheets can also be created at any time within the main
flowsheet. Subflowsheets appear as a single operation with
multiple connections. The main simulation does not know what
is inside the subflowsheet, meaning it could be a refrigeration
loop or a decanter system. The subflowsheet is seen by HYSYS
as any other operation and it calculates whenever conditions are
changed within it.

The nature of the subflowsheet gives rise to the concept of
environments. Although a subflowsheet (MASSBAL, template, or
column) appears as a single operation in the main flowsheet,
you can, at any time, enter the subflowsheet to examine
conditions in greater detail or make changes.

When you enter the subflowsheet’s Build environment, the
following occurs:

e The main flowsheet is temporarily cached and hidden; it
returns to the exact status when you exit the
subflowsheet.

e Other flowsheet solvers still produce the effect of a
change, but the results of that change are not produced
beyond the flowsheet boundary until you leave the
subflowsheet environment.

Example: A stream inside of a subflowsheet containing a
flow specification can also be connected to a stream in
the parent flowsheet. If changes are made to the flow
rate in the subflowsheet environment, the flow in the
parent flowsheet is forgotten, as are any other flows in
any flowsheets that are calculated as a result of that flow
splecification. This is the “forget” pass in the HYSYS
solver.
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Refer to Section 7.18 -
Simulation Navigator for
details on the Simulation
Navigator.

Refer to Section 7.17 -
Object Navigator for
details on the Object
Navigator.

Refer to Section 11.21 -
Variable Navigator for
details on the Variable
Navigator.

Considering the “forget” pass in the HYSYS solver, the definition
of a flowsheet (or subflowsheet) in the context of the overall
program is defined by what it possesses:

e Independent fluid package (optional)

e PFD

e Workbook

e Flowsheet Elements (streams and/or operations)
e Solver

This definition may seem to contradict previous statements
regarding the access to information, however, capabilities were
built into HYSYS to maximize the power of using subflowsheets
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 subflowsheets are, in essence, single operations within
the main flowsheet, each has its own property view that allows
you to access information inside the subflowsheet without ever
entering the subflowsheet itself.

1.2.4 Navigators

All of the flowsheets within a simulation are tied together
through the Navigators.

Navigators ‘ Description

Simulation Navigator | Quick access to the property view of any stream or
unit operation from any flowsheet within the case.

Object Navigator Immediate access to the property view for any

stream or operation from any location.

You can access the Object Navigator property view
by right-clicking on any blank area of the HYSYS
Desktop and selecting Find Object command
from the Object Inspect menu.

Target process variables from any flowsheet. For
example, you can select variables for inclusion on
a Strip Chart or for attachment to logical
operations such as Adjusts or Controllers.

Variable Navigator

1-7



Interface Basics

1.2.5 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 appear
in a variety of ways (for example, Workbook, PFD, Property
View, and Plot).

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.

Objects, such as an icon in a PFD, are tied to appropriate
commands for that object (for example, printing and direct
access to the object’s property view).

Object Inspect Menu

An object inspect menu has the same function as the menu in
the menu bar. The differences between the object inspect menu
and the menu bar are:

e The method to access the commands in the menu.

In the menu bar, the commands are accessible by
clicking on the menu item.

In the object inspect menu, the commands are accessible
by right-clicking on the appropriate object.
e The commands in the menu.

In the menu bar, the commands are associated to one or
more objects in the simulation case.

In the object inspect menu, the commands are only
associated to the object.
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Refer to Section 4.3 -
HFL Files for more
information regarding the
HFL files.

1.2.6 Structure Terminology

All HYSYS cases include certain structural elements. The
following table defines some common HYSYS terminology.

Object ‘ Definition

Flowsheet Element A stream or unit operation in the simulation case.
(or Object)

Flowsheet A collection of Flowsheet Elements that utilize a

common fluid package. A flowsheet possesses its
own Workbook and PFD.

Fluid Package 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.

Simulation Case A collection of fluid package(s), flowsheets, and
flowsheet elements that form the model. The
simulation case can be saved to disk for future
reference. The extension used for saved cases is
*.hsc.

Simulation cases can also be saved as template
files (*.tpl), HFL files (*.hfl) and XML files (*.xml).

Session Encompasses every simulation case that is open
while HYSYS is running.

Special Flowsheet Elements

Column operations and flowsheet templates are special
Flowsheet Elements because they are also flowsheets. A
flowsheet template can be a column subflowsheet or a more
complex system.

The special capabilities of the column and flowsheet template
are as follows:
e Contain their own flowsheet, meaning they possess their
own PFD and Workbook.
e Can be comprised of multiple flowsheet elements.

e Can be retrieved as a complete entity into any other
simulation case.
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1.2.7 Desktop

The figure below shows the basic components of the HYSYS

Desktop.

Menu Bar Title Bar

yj ammonia_hsc - HYSYS

File Edit Simulation Flowsheet Tools ‘Window Help

Environment/Mode Label

~ 3 — el Erwironment: Case [k ain]
O D‘ n @ # [;& == @G o @ A Mode: Steady State

Toolbar

“warning © Boiling Paint Curves-1 - Unable to calculate BP Curveil Solved MIX-100 d
Stat ‘warning © Cold Properties-1 - Unknown Stream Cormpositions Zolved 2
atus Optional Info : E-101 - Unknown Duty Salwed PFRE-101 .
Bar Optioral Infs © E-101 - Nat Salved solved 2 Scroll
Optional Info : G-101 -- Unknown Heat Flow —
Optional Ifo - G101 - Not Solved Solved HIwinL = Bar
Mntinkal Inf - FAN3 - | nkpown Dok j x
Solving... Fizn Set Synthetis for op PFR-102 [383.10 C) lter 2 Eror 6.35874e-006 alw
Object Status Window Trace Window

The main features of the Desktop are defined in the following

table.

Object ‘ Definition

Title Bar Indicates the HYSYS file currently loaded.

Menu Bar Provides access to common flowsheet commands
through a drop-down menu system.

Toolbar Contains various icons that invoke a specific command
when clicked.

Environment/ Indicates the environment and mode that you are

Mode Label currently working in.

Status Bar Displays the calculation status of the object. When the
mouse pointer is placed over an icon in the toolbar, the
Object Palette, or a property view, a brief description
of its function appears in the Status Bar.
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Calculation/

Responsiveness icon

Object

Calculation/
Responsiveness
icon

‘ Definition

The Calculation/Responsiveness icon enables the user
to control how much time is spent updating the
screens vs. calculations.

Scroll Bars

Allows you to scroll horizontally and vertically.

Object Status
Window/Trace
Window

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.

For more information about the Object Status Window
or Trace Window, refer to Section 1.3 - Object
Status & Trace Windows.

Some additional information about the HYSYS Desktop:

e When the mouse pointer is placed over a button/icon, its
descriptive name pops up below the pointer and a Fly by

function appears in the status bar.

e When necessary, the Desktop has both a vertical and
horizontal scroll bar that are automatically created.

1.2.8 Interface Terminology

The terminology shown in the following figures is used to
describe the various HYSYS interface elements.

Drop- =E-104 %]
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Field Design Heat Exchanger Model——————— Heat Leak./La
e \ﬁExchangerDesign [EndPairt) x| ’7(0' Hone " Egtiemes ¢ Froportional —~—Pin
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Input . =L I
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Field \ Ueor Varahl Tube Side Shell Side Drop-
ser Yariables
o DeltaP 2=t | atn | — down List
000 kPa us PTET0ERITH (B R
2m
- T “_i at
kagdem2
psi
Ib /it hd
| Status
Tabs Bar
—
Button Design | Raling I “Warksheet I Performance I Dynamics |
\ Delete | Wpdate I~ lgnomed
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Object Icon Active Selected Location Minimize, Maximize, and Close Icons
Design Heat Exchanger Model eat Leak/Loss
Connections Exchanger Design (End Paoint) j o Hone " Egtiemes  { Proportional \
- — ™ Group
\Specs
. Tube Side Shell Side
Notes Delta P e Radio
0. 0000 kPa Lg  [2:801e+008 kJ/C-h Button
_(—J_l_l_ Em—
B Desig ating | 'workshest J Performance J Dynamics J
Delete [~ lgnomed
y. A
Selectled Tab Checkbox (clear)

Object ‘ Definition

Active Selected The current active location is always indicated by a

Location dark frame or border.

Button Invokes a command when clicked.

Checkbox Items or settings that are On or Off. Selecting the
checkbox turns the function On. Clearing it turns it Off.

Drop-Down List A list of available options for a given input cell.

Group Organizational border within a page that groups
related functions together. Each group has its own
active location.

Icon Invokes a command when clicked, or opens a property
view when double-clicked.

Input Cell/Field Location in a property view for supplying or viewing
information (for example, stream names and
temperatures). In many cases it has a drop-down list
associated with it.

Matrix A group of cells where you can manoeuvre with the
mouse or the keyboard arrow keys.

Minimize/ Either shrink the current property view (minimize), or

Maximize icon expand the property view to its full size.

Object icon Either closes the property view (double-clicking), or
produces a drop-down menu of common Windows
commands.
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Object ‘ Definition

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).

Pages Provides access to detailed information for the selected
object.

Pin Converts a Modal property view to a Non-Modal
property view.

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

Tabs Provides a logical grouping of information. Often
contain pages where the information is sorted further.

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

Active Property View/Active Location

Although several property views can be displayed on the
Desktop at any time, only one property view is Active or has
focus. This is indicated by the property view’s Title Bar being
selected. Within that property view, there is again only one
location that is Active. How this appears varies depending on the
location (for example, an active cell vs. an active button).

1.3 Object Status & Trace
Windows

At the bottom of the HYSYS Desktop there is a window that
appears by default. The window is split vertically into two panes
and 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.

The Object Status Window and Trace Window cannot be
opened separately.
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1.3.1 Opening & Sizing the
Windows

To open the Object Status and Trace Windows, position the
mouse pointer on any part of the 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 that
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.

1.3.2 Message Windows

The message windows within HYSYS include the Object Status
and Trace windows. Refer to the following table for the
functionality of the windows:

Window ‘ Functionality

Object e Shows current status messages for objects in the

Status flowsheet, coloured accordingly. The colour of the

Window status message for an object usually matches the
colour of the status message on the object’s property
view.

¢ Allows you to access to the property view of an object
described in the status message by double-clicking on
the message.

Trace ¢ Displays iterative calculations for certain operations

Window (such as the Adjust, Recycle, and Reactor). These
appear in black text.

¢ Displays scripting commands in blue text.

¢ Displays error messages (that still solve), such as
operation errors or warnings, in red text.

Status messages displayed in yellow in a property view
appear in black in the Object Status Window for clarity.
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An example of the contents shown in the Object Status and

Trace Windows appears below. Each window has a vertical scroll

bar for viewing the contents of the window.

Optional Info : To Condenser - Unknown Compostions || Zphase.scp (126): AtcachObject "FlowsShe.l/ColumnSpec. 500 (Vapour Prod Rat,;l

Optional Infa : To Candenser -- Unknown Temperature Sphase.scp [127): Specify "FlowSht.l/ColummSpec. 500 (Vapour Prod Rate)"

Optional Info : Ta Condenser - Unknown Pressure Zphase.sop [128): Specify "FlowSht.l/Columnfpec. 500 [Vapour Prod Rate)" ©

Dpt!onal Info : To Condenser -~ Unknovin Flow Rate Zphase.scp (12%9): SpecifyText "TemplateInfo.300" ":DefaultView.Z00" "Wiz

Dpt!onal Infa : Ta Condenser - Mot Solvz_ad Finished scripr 3phase.scp

Optional Info : Went -- Unknown Compositions

D e Lnknonn Lerperalure Saving case C:\TENP\iutoRecovery save of Nollame 4 (DrZedDZes).she...

Optional Info - %ent - Unknown Flow R ate

Optional Info : Yent - Mot Salved x||Couplened. j
| B |

1.3.3 Object Inspect Menus

The commands available through the Object Inspect menu of

the Object Status Window and Trace Window are specific to each

pane.

Object Status Window

The following commands are available by right-clicking the
Object Status Window:

Command

View Status
List Properties

‘ Description

Opens the Status List Properties property view. This
property view contains an input field for the Status List
File Name (by default Status.Log), that enables the
contents of the left pane to be written to a file. Also on
this property view is a drop-down list for the Minimum
Severity.

From top to bottom, the options in the drop-down list
represent increasing status message severity. For
example, selecting Warning from the list displays all
messages that are warnings or more severe in the left
pane. To display only error messages that are the most
severe, select the **Error** option.

Dump Current
Status List to
File

Automatically dumps the contents of the left pane to the
Status List File Name.

The OK status messages do not appear in the Object Status

Window.
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Object Status & Trace Windows

Command

View Trace
Properties

‘:‘] Status List Properties
Statusz List File Name:
|Status.LDg
S
Minimum Sewverity Optional Info
= ‘Warning
| s J Reguired Info
** Enror **

Trace Window

The commands in Object Inspect menu for the Trace Window are
described in the following table:

Description

Opens the Trace Properties property view, which contains the following:

¢ Trace File Name field. Shows the file name to which the contents of
the Trace Window can be written (by default Trace.Log).

¢ History Length field. Represents the number of lines that the Trace
Window keeps in its history.

¢ Trace to File Continuously checkbox. When selected, the Trace
Window contents are written to the Trace File.

e Verbose checkbox. When selected, the Trace Window shows solver
information for all operations in the case.

e Trace Inactive checkbox. When selected, the Trace Window shows
information for all inactive operations in the case.

e Word Wrap Trace Lines checkbox. When selected, the messages in
the Trace Window are word wrapped to fit the Trace Window.

Dump Current
Trace to File

Automatically dumps the contents of the Trace Window to the Trace File.

Clear Trace
Window

Clears all the information from the Trace Window.

‘:‘] Trace Properties

Trace File Mame:

Histary Length [Lines 1-1000)
1000

[ Trace to File Continuously
[~ “erbose

[~ Trace Inactive

v Word Wrap Trace Lines
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1.4 Toolbar

The icons on the toolbar provide immediate access to the most
commonly used commands.

The toolbar varies depending on the current environment
and Mode.

The option icons in the toolbar are also available in the menu
bar.

The following icons are found on the various toolbars in HYSYS.

Name ‘ Icons ‘ Description

New Case Creates a new case.
ol

Open Case - Locates and opens an existing case/
E template/column.

Save Case Saves the active case.
a

PFD @ Opens the PFD for the current flowsheet.

Workbook Opens the Workbook for the current

flowsheet.

Navigator J Opens the Object Navigator.

i

Simulation Opens the Simulation Navigator.

Navigator E

Steady State/ Toggles between Steady State and

Dynamics E>C= Dynamic modes. Currently toggled to
Steady State mode.

Dynamics Opens the Dynamics Assistant property

Assistant ﬁ view.

Column @ Opens the Column Runner property view.

Active/Holding Main environment: Toggles between

Run/Stop ’E @ 225:&2 and Holding modes. Green (left) is

Steady State )

( 4 ) Column environment: Toggles between
Run and Stop Column Solver. Green (left)
is Run.

Integrator Integrator toggle. Toggles between Active

(Dynamics) @@ | and Holding. Red (right) is Holding.
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Name

Basis

‘ Icons

n

‘ Description

Enter the Basis environment.

Parent
Flowsheet

0y

Return to the parent flowsheet from a
subflowsheet (in other words, the main
environment from the column
subflowsheet environment).

Oil Environment

H|

Enter the Oil environment from the Basis
environment.

Leave
Environment

[«

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

Some additional things about the HYSYS Desktop:

e When the cursor is placed over a button/icon, its
descriptive name pops up below the pointer and a Fly by
function appears in the status bar.

e The Desktop has both a vertical and horizontal scroll bar.
These are automatically created when necessary.
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1.5 Hot Keys
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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

Enter Simulation Basis Manager CTRL B
Main Properties CTRL M
Access Optimizer F5
Access Event Scheduler CTRL E
Leave Current environment (Return to CTRL L
Previous)

Toggle Steady-State/Dynamic Modes F7
Toggle Hold/Go Calculations F8
Access Integrator CTRL1I
Start/Stop Integrator F9

Stop Calculations CTRL BREAK
Flowsheet

Add Material Stream F11
Add Operation F12
Access Object Navigator F3
Access Notes Manager CTRL G
Show/Hide Object Palette F4
Access Composition Property View (from CTRL K
Workbook)

Displays Stream Temperatures SHIFT T
Displays Stream Pressures SHIFT P
Displays Stream Molar Flow Rates SHIFT F
Displays Stream Names (Default) SHIFT N
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
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Hot Keys

Access Controller FacePlates CTRL F
Access Dynamics Assistant CTRLY
Access Help F1

Column

Go to Column Runner (subflowsheet) CTRLT

Stop Column Solver CTRL BREAK
View

Close Active Property View CTRL F4
Tile Property Views SHIFT F4

Go to Next Property View

CTRL F6 or CTRL TAB

Go to Previous Property View

CTRL SHIFT F6 or CTRL SHIFT
TAB

Go to Next item within the Property View TAB

Go to Previous item within the Property SHIFT TAB
View

Editing/General

Access editing cell function 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 CTRLV
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Introduction

2.1 Introduction

HYSYS is based on these fundamental principles:

e single model concept

e rigorous first principle’s models

e reuse of simulation data

e best in class usability

e an open customizable environment

The HYSYS series of products, which include HYSYS 3.01 and
3.1, is true to these principles as new developments have
expanded and built upon this foundation.

2.1.1 One Model, Many Uses

The single model concept allows the user to build one model of
the process and migrate it through the various stages of the
Lifecycle. During the design stage, a model can be used for
conceptual design, real process design, detailed engineering
design, and finally, for operability design. Once the asset has
been built, this same model can be used for operations
improvement, operator training, safety studies, and asset
optimization. In addition to delivering simulation capabilities
that support the Lifecycle, HYSYS also serves as the platform for
modeling across the entire range of the chemical and
hydrocarbon processing industries.

HYSYS serves as the engineering platform for modeling
processes from Upstream, through Gas Processing and
Cryogenic facilities, to Refining and Chemicals processes. A
range of powerful new engineering capabilities have been
delivered within HYSYS through the development activities of
Aspentech and its alliance partners, including the following:
¢ COMThermo. Completely flexible thermodynamics,
COMThermo, is the first truly componentized
thermodynamics server now on the market in the
process industries. COMThermo is a thermodynamic
calculation framework that makes it possible to develop

independent, extensible, and encapsulated calculation
modules for reuse within the engineering Lifecycle. The
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immediate benefits are more flexible thermodynamic
choices and the easy integration of in-house and 3rd
party methods.

HYSYS OLI Interface. Integration of OLI Systems Inc.
technology and component databanks with the industry’s
first fit for purpose set of electrolyte unit operations.
Claus Plant Modeling. Integration of SULSIM from
Sulphur Experts.

Well and Pipeline Modeling. Integration of PIPESIM
from Baker Jardine.

Multi-phase Pipeline Hydraulics. Integration of
PIPESYS from Neotechnology.

Transient Multi-phase Flow. Integration with
Aspentech ProFES tools.

Advanced Amine Systems. Integration of AMSIM from
DB Robinson.

Economic Evaluation. HYSYS cases can be
automatically exported to Aspen’s Icarus Process
Evaluator (IPE) for cost evaluation.

Beyond the development and integration of these technologies
into the HYSYS engineering platform, there have been many
new capabilities developed that enhance Process Asset Lifecycle
Management. These include the following:

Hyprotech SQP. A new optimization algorithm,
Hyprotech SQP, for design and asset optimizations.

LP Utility. A utility that uses the rigorous HYSYS process
model to generate vector data for planning and
scheduling tools.

Dynamic Depressuring. Uses the powerful, proven
dynamic modelling capabilities of HYSYS for conducting
depressuring studies in our steady state simulator to
perform Relief Valve sizing against safe depressuring
times.

LNG Rating. Integration of the rigorous MUSE engine
from HTFS.

Air Cooler Rating. Integration of the ACOL functionality
from HTFS.

Heat Exchanger Rating. Tight integration of the TASC
engine from HTFS so that process engineers can perform
detailed rating calculations within the HYSYS
environment.

SPS. Integration of solid component characterization
technology from SPS.

MASSBAL. A simultaneous solver for flowsheets
delivered by integrating MASSBAL technology into
HYSYS.
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2.1.2 Leader in Usability

Aspentech has always believed that ease of use is a
fundamental component of simulation technology. HYSYS has
consistently delivered on this, allowing engineers to easily
construct and analyze models of their process to obtain the
understanding necessary to make informed engineering,
operating, and business decisions.

As with previous releases of HYSYS, there are a range of new
features that simplify the engineer’s task of building and
analyzing models. Some of the highlights include:
e A Simulation Navigator that allows instant access to all
unit operations and streams within the simulation case.

e Case Collaboration that allows the building of compound
cases that span the user’s network. Boundary streams
are connected through an external data server which
supports revisions and change notifications.

* A Notes Manager that allows one spot access to all user
notes from any location in the simulation case.

e Auto Connection feature for rapidly building flowsheets in
the PFD environment.

e Correlation Sets, which allow the user to define the
properties to be calculated and displayed for any stream
in the case.

e (Case security levels that allow the protection of
Intellectual Property contained within any built HYSYS
model.

2.1.3 Maximizing the
Engineer’s Efficiency

There are several key aspects of HYSYS which have been
designed specifically to maximize the engineer’s efficiency in
using simulation technology. Usability and reliability are two
obvious attributes, which HYSYS has and continues to excel at.
The single model concept is key not only to the individual
engineer’s efficiency, but to the efficiency of an organization.

Of equal importance is the commitment to developing the
capabilities within the simulator that support re-use of the
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engineer’s work, as well as capabilities that allow for the flexible
application of the available technology. The HYSYS 3 series
contains a number of new developments which are designed
specifically to promote re-use and deliver increased flexibility to
the engineer. Underlying this aspect of HYSYS has been a steady
migration to delivering finer granularity of the “components”
which make up a simulation case, such that these components
can be defined once and used many times.

The most significant development within the HYSYS 3 series in
this regard is the delivery of XML (eXtensible Mark up Language)
technology. The range of possibilities that this opens up are
significant, but some of the immediate benefits are:

e The ability to store all (or part) of the user’s inputs and
specifications in XML to allow re-building of the case.

e The ability to store parts of an existing simulation case in
XML and have it read into another case, either
augmenting or overwriting the definitions within that
case.

e The ability to store simulation case results in an XML
format to allow post processing of simulator data, taking
advantage of the wide range of XML technology being
developed within the software industry.

e The ability to browse the simulation case data in a
familiar internet browser-like environment.

In addition, HYSYS has increased ability to define and store
simulation components, including:

e Workbook Sheet definitions. Individual pages of the
Workbook can be stored out and read back into any other
simulation case.

e Correlation Sets. User defined sets of properties can be
configured and read into any other case.

e Independent and Dependant Property Sets for LP
utilities.

e HFL files. Unit operation collections from an existing
case can be stored out and modified as *.hfl files,
allowing them to be re-imported via the copy/paste
capabilities into any other case.
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2.1.4 Difference in the Aspen
HYSYS Series

For existing HYSYS users there are some significant differences
in the Aspen HYSYS 2004 series that the user will want to take
advantage of. There have been significant advancements in the
underlying fluid structure within HYSYS that has delivered a
range of exciting possibilities.
e A component (library or pseudo) has been defined. The
component within HYSYS has become both flexible and
extensible. Properties of components can change through

the flowsheet, either through user intervention or via the
action of a unit operation.

e Component lists can be shared amongst fluid packages,
which, in combination with the flexible component
technology, significantly reduces the number of
components required to model a given process,
particularly in refining.

e User properties have been integrated into the
components and have been tied into flexible stream
reporting capabilities.

e Multiple fluid packages are supported within a single
flowsheet. The user is not restricted to having one fluid
package per flowsheet. Fluid packages can be applied to
individual streams and operations within a flowsheet,
with Fluid Package Transitions automatically inserted (or
removed) where necessary.

New Technology Built on Historical
Success

The Aspen HYSYS 2004 series represents a significant
advancement in simulation technology, built upon the proven
capabilities of previous versions. As with every Aspentech
product, it reflects our commitment to delivering the Process
Asses Lifecycle within a platform that is the world leader in ease
of use and flexibility, and sets the standard for an open
engineering environment.
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2.2 Simulation Case

The simulation case is comprised of the main elements
described in the following table:

Main Elements ‘ Description

Fluid Definition The definition of the material that is being operated on
by the unit operations, including component lists,
component properties, property package, and reactors.
Refer to Chapter 5 - Basis Environment for more
information.

Flowsheet A collection of unit operations (physical and logical)
and the streams that connect fluid information
between them. This is termed Topology and
connectivity. See Chapter 3 - Flowsheet for more

information.
Analytical The property calculations (stream based) and utilities
Calculations that perform additional calculations using data

(typically stream information) owned by other objects.
Refer to Appendix A - Property Methods &
Calculations in the HYSYS Simulation Basis guide
for more information.

Data Sources Variables which are owned by the unit operations can
either be used by other unit operations (logical
operations) in their calculations, or attached to Data
Collectors for visualization. Refer to Section 11.21 -
Variable Navigator for more information.

Data Collectors Elements within the program that access data owned
by other objects for the purpose of visualization or
analysis. Refer to Section 11.7 - Databook for more

information.
Simulation These are the tools that sit on top of the simulation
Control Tools case, causing it to solve in a specific manner to deliver

specific behaviour.

Refer to the following objects Optimizer, Dervutil, Data
Recon utility, PM utility, and Case Studies in the
HYSYS Operations Guide, and Section 7.7 -
Integrator.
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2.2.1 Building a Simulation

Case

If you use the basic steps of building a simulation case, the
ability to re-use these simulation elements can be more easily
illustrated:

1.

Create the fluid definition. Fluid packages can be stored as
self-contained pieces (as well as some of the pieces within
the fluid package) and read in to begin a simulation case.

Construct the flowsheet topology. Flowsheet templates, *.hfl
files, and *.xml files can all be stored as self-contained
pieces and be read in to any future simulation case. With
HYSYS 3.0, changes made in the external files (*.hfl and
*.xml) can be easily incorporated into an existing case.

Then optionally:

Define the Property Calculations wanted for the various fluid
types. The correlation sets or Workbooks (the entire
Workbook definition or individual tabs/pages) can be stored
outside of the simulation case and subsequently applied to
existing or new cases.

Create any Analytical Calculators required.

Identify any data sources that are required for Data
Collectors.

Define any Data Collectors (Strip charts, Workbooks, PFD
tables).

Construct any Simulation Control Tools required (Optimizer,
Integrator, or Case Study).
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2.3 Multi-Flowsheet
Architecture/
Environments

With the continued evolution of computer hardware and
software architecture, the ability to rigorously model entire
plants has become feasible. HYSYS, which has always been
based on a multi-flowsheet architecture, is ideally suited for
dealing with the size of the simulation cases that result from
building plant-wide models.

Once the fluid package(s) for your simulation have been
created, you enter the main flowsheet. In this location, the bulk
of the model is created, installing the streams and operations to
represent your process.

Subflowsheets within the main flowsheet can be created at any
time, as well as subflowsheets within subflowsheets. There are
three fundamental purposes of the subflowsheet:

e Representation of complex plant models in terms of

“units” which provides an easy mechanism for the
organization of large models.

e Easy support for templating of units or processes to
facilitate their re-use.

e Provide the mechanism for solver transitions (in other
words, from the default non-sequential modular solver to
the simultaneous solver used by the Column or the
MASSBAL subflowsheet).

In addition, it is also possible to use the subflowsheet as a fluid
package transition (in other words, switching from a fluid
package tailored for VLE calculations to one tailored for LLE
calculations), although with HYSYS 3.0 and up this is not the
only mechanism for applying these transitions.

Within a given flowsheet, all subflowsheets are treated as a
single unit operation with multiple connections. The parent
flowsheet (main or sub) in which that subflowsheet resides has
no knowledge of what is inside the subflowsheet (in other
words, it could be a refrigeration loop or a decanter system).
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From the parent flowsheet, the subflowsheet behaves as any
other operation and calculates whenever “feed” conditions
change.

With other unit operations in HYSYS, information can flow
across the subflowsheet boundary bi-directionally (in other
words, product stream information can flow into the
subflowsheet).

The nature of the subflowsheet gives rise to the concept of
environments. Although a subflowsheet (template or column)
appears as a single operation in its owner flowsheet, you can, at
any time, enter the subflowsheet to examine conditions in
greater detail or make changes. You can make topology changes
in the main PFD or in the subflowsheet environment. If you
enter the subflowsheet’s build environment, the following HYSYS
behaviour occurs:

e The parent flowsheet (and all those which are above the

current flowsheet in the simulation case hierarchy) are
temporarily cached.

e The parent flowsheet’s solver(s) (and all those which are
above the current flowsheet in the simulation case
hierarchy) only process the forget pass, and calculations
are temporarily suspended. Within the subflowsheet
calculations are still performed, but the results are not
propagated to the rest of the simulation until you come
out of the subflowsheet environment. This lets you focus
on a specific aspect of the simulation without having the
entire simulation calculate every time conditions change.

While there are certain programmatic behaviours built into
HYSYS to facilitate the proper behaviour of the flowsheets, this
does not limit its ability to access information from any location
in the program. No matter where you are in the simulation case,
you can open any flowsheet’s PFD, Workbook or property view
for a stream or operation within that flowsheet. Since the
subflowsheets are, in essence, single operations within the main
flowsheet, each has its own property view. You can access
resident information inside the subflowsheet through this
property view without ever having to enter the subflowsheet
itself.
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The accessing of data within the simulation case is the function
of the Navigators.

Refer to Section 7.17 - e The Object Navigator gives immediate access to the
Object Navigator for property view for any stream or operation from any
details on the Object location.

Navigator.

e The Variable Navigator lets you target variables from any
Flowsheet for use—either by a logical unit operation—or
as part of one of the Data Collectors.

Refer to Section 11.21 -
Variable Navigator for
details on the Variable

Navigator. e The Simulation Navigator provides a single location

Refer to Section 7.18 - where you can view or interact with the property views
Simulation Navigator for all streams and unit operations in the simulation case,
for details on the regardless of which flowsheet they reside in.

Simulation Navigator.
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3.1 Introduction

The following sections describe the functionalities of the various
flowsheets within HYSYS.

Keep the following in mind:

Fluid packages can be assigned to individual unit
operations or groups of unit operations in a flowsheet,
independent of the default fluid package for that
flowsheet. Fluid package transitions are automatically
introduced for the user.

The Cut/Copy/Paste function allows the creation of an
*.hfl file, which can be stored on disk. This HFL file can
be created from any collection of unit operations and
streams within the simulation case. The fluid packages
associated with those objects are also saved with the HFL
file. You can open this file and edit it, using the fluid
packages contained for the calculations. When an HFL file
is imported into a simulation case, the fluid packages are
removed; only the objects, topology, and specifications
are imported into the target case.

Unit operations and streams can be added to and
removed from flowsheets using the Cut/Copy/Paste
functionality.

Case Collaboration allows you to construct smaller
flowsheets of a larger process and examine the
relationships/impacts between flowsheets.

XML data representation provides a complimentary
representation of the traditional binary form of the case
storage. It allows you to read impartial information into
one or more existing simulation cases, resulting in those
cases being updated with the new information.

In addition to these features, HYSYS can define elements of the
simulation case and store them independently of the case for
subsequent re-use. This includes not only fluid package
elements and flowsheet topologies, but analytical tools such as
property calculations and Workbooks as well.
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3.2 Flowsheets in HYSYS

HYSYS uses a multi-level flowsheet architecture tightly
integrated within a framework of simulation environments.
Separate Desktops for each environment help you focus on the
current design task, and multi-level flowsheets allow you to
contain complex processes within subflowsheets.

As a result, you can interact with an installed subflowsheet
operation as if it were a simple black box, or you can use the
subflowsheet’s simulation environment when more detailed
interaction is required. Potentially complex flowsheets installed
as subflowsheet operations function in a familiar and consistent
manner, much like the other “normal” unit operations in HYSYS.

HYSYS also supports the concept of a Process Template. A
template is a complete flowsheet that is stored on disk with
additional information on how to set up the flowsheet as a
subflowsheet operation.

Typically, templates represent a plant process module or a
portion of a process module. The stored template can be read
from disk and installed as a complete subflowsheet operation
numerous times and in any number of different simulation
cases.

The subflowsheet can also be assigned a separate fluid package
different from main flowsheet. This feature lets you model plant
utilities more rigorously using, for example, cooling water and
steam circuits as separate flowsheets with dedicated Steam
Table property packages.

The flowsheet and subflowsheet are not restricted to a single
fluid package.

Column Subflowsheets - A Special Case

Column subflowsheets are a distinct class of subflowsheets
because they provide a simultaneous flowsheet solution. Even
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Refer to Section 13.2 -
MASSBAL
Subflowsheet in the
HYSYS Operations
Guide for more
information.

though they are different, they are created and accessed much
like normal subflowsheets, and can be created and later
imported into other simulations.

The column subflowsheet’s property view and the Column’s
simulation environment are very different, however, as they are
suited specifically for designing columns rather than general
processes.

Although a lot of the general subflowsheet information
presented in this chapter also applies to the column
subflowsheet, the column subflowsheet operation is discussed
specifically and in-depth in Chapter 2 - Column Operations in
the HYSYS Operations Guide.

MASSBAL Flowsheets - A Special Case

HYSYS can also solve selected flowsheet configurations in a
simultaneous mode. By integrating the MASSBAL solver into
HYSYS, a flowsheet can be configured and initialized using the
non-sequential modular solver, and then transitioned to be
solved simultaneously. From the overall flowsheet execution,
this flowsheet behaves as a black box solution, solving
whenever its connections change.

3.3 HYSYS Environments

The environment design concept is one of the cornerstones on
which HYSYS is built. These environments let you 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 will not proceed with steady state calculations
until you are finished working in the active area. Since the
HYSYS integrator is time-step based, the environments have no
impact on dynamic calculations.

The environments help you maintain peak efficiency while
working with your simulation by avoiding the execution of
redundant calculations.
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Separate Desktops are available within each environment.
These Desktops include an appropriate menu bar, toolbar, and
Home View(s) specifically designed for interaction with that
particular environment. The Desktops also remember the
property views that are open, even when their associated
environment is not currently active.

When moving from one environment to another, Desktops
provide a mechanism to quickly and automatically put away
what ever property views are open in one environment, and
bring up the property views that were open in the other
environment. This feature is useful when working with large
flowsheets.

The environments in HYSYS can be loosely grouped into two
categories:

e Basis environments
e Simulation environments

These environments are described in more detail in the following
sections.

3.3.1 Basis Environments

There are two types Basis environments:

e Simulation Basis
e QOil Characterization

Simulation Basis Environment

When beginning a HYSYS simulation, you automatically start in
the Simulation Basis environment. Here you 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 and library and/or hypothetical components. Fluid
packages can also contain information such as reactions and
interaction parameters.

The Desktop for the Simulation Basis environment contains a
toolbar with the appropriate icons for Basis tasks and designates
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the Simulation Basis Manager property view as the Home View.

Qil Characterization Environment

The Oil Characterization environment lets you characterizes
petroleum fluids by creating and defining assays and blends.
The Oil Characterization procedure generates petroleum
hypocomponents for use in your fluid package(s). The Qil
environment is accessible only within the Simulation Basis
environment.

The Desktop for the Oil Characterization environment is very
similar to the Desktop in the Simulation Basis environment.
Icons specific to Generating Oils appear and the Qil
Characterization Manager is the Home View.

3.3.2 Simulation Environments

The following are examples of Simulation environments:

¢ Main flowsheet environment/subflowsheet environment
e Column subflowsheet environment
e MASSBAL subflowsheet environment

HYSYS allows you to “nest” flowsheets. The main flowsheet is
the parent flowsheet for the subflowsheets it contains. A
subflowsheet can also be a parent flowsheet if it contains other
subflowsheets.

You can create subflowsheets within all the flowsheets in
your simulation.
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|

Parent Simulation
Environment icon

Main Flowsheet/SubFlowsheet
Environment

The simulation case main flowsheet environment is where you
do the majority of your work in HYSYS. Here you install and
define the following:

e Streams
e Unit operations
e Columns

You can also create subflowsheets in the main environment.

This flowsheet serves as the base level or *main” flowsheet for
the whole simulation case. Any number of subflowsheets can be
generated in this main flowsheet. While there is only one main
flowsheet environment, each individual subflowsheet that is
installed can have its own corresponding subflowsheet
environment.

The Desktop for the main flowsheet environment contains an
extensive menu bar and toolbar designed for building and
running simulations. There are two Home Views for the
flowsheet: the Workbook and the PFD.

A subflowsheet environment is almost identical to the main
flowsheet environment because you can install streams,
operations, and other subflowsheets. One difference is that each
installed flowsheet in the simulation case has its own
corresponding environment, while there is only one main
flowsheet environment. The other difference is that while you
are in a subflowsheet environment, steady state calculations in
other areas of the simulation are put on hold until you return to
the main flowsheet environment.

The Desktop for a subflowsheet environment is virtually
identical to the Desktop for the main flowsheet except for one
difference: the Parent Simulation Environment icon appears
in the toolbar.
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&

Column Runner icon

Column Subflowsheet Environment

The Column environment is where you install and define the
streams and operations contained in a column subflowsheet,
and it is similar to the subflowsheet environment described in
the previous section. Examples of unit operations you can install
in a column subflowsheet include the following:

e Tray sections

e Condensers

e Reboilers

e Side strippers

e Heat exchangers
e Pumps

HYSYS contains a number of pre-built column subflowsheet
templates that allow you to quickly install a column of a typical
type and then, if necessary, customize it as required within its
Column environment.

There are eleven pre-build columns available in HYSYS.

The menu bar, toolbar, and Home Views for the Column
environment are designed expressly for designing, modifying,
and converging column subflowsheets. It includes an additional
Home View (the Column Runner), and a corresponding menu
item and a Column Runner icon on the toolbar provide access
to the Column Runner property view. Even with these changes,
a Column environment Desktop still closely resembles the
conventional flowsheet environment Desktop.

Due to the nature of its solution method, the column
subflowsheet does not support other subflowsheets.
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3.3.3 Environment
Relationships

The figure below shows the relationship among the various
environments. The arrows indicate how you usually move
between environments as you build a HYSYS simulation.

Start HYSYS &
create a new
simulation case

. . . Qil
Simulation Basis L.
. Characterization
Environment .
Environment

Column Main Flowsheet Sub-Flowsheet
Environment Environment Environment

Sub-Flowsheet
Environment

3-9



3-10 HYSYS Environments

Building a Simulation

1.

2.

Create a new simulation case. HYSYS automatically starts
you in the Simulation Basis environment.

Inside the Simulation Basis environment, do the following:
e Select a property method and pure components from the
HYSYS pure component library.

e Create and define any hypothetical components, if
required.

e Define reactions, if required.

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.

Enter the Oil Characterization environment, where you can
do the following:

e Define one or more Assays and Blends.

o G_(Ianerate petroleum hypocomponents representing the
oil.

To access the Oil environment you must be inside the
Simulation Basis environment.

4.
5.

Return to the Simulation Basis environment.

Enter the main flowsheet environment, where you can do
the following:
e Install and define streams and unit operations.

e Install columns operations, process templates, and
subflowsheet operations as required.

Enter a Column or subflowsheet environment when you need
to make topological changes, or if you want to take
advantage of a subflowsheet environment’s separate
Desktop.

You can move between the flowsheet environments at any
time during the simulation. The arrows in the previous
diagram show that the column and subflowsheet
environments are accessible only from the main flowsheet,
however, this is only the typical way of moving between the
environments.




Flowsheet 3-11
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Navigator icon

el

Click the Active icon to
resume calculations.

The Navigator lets you move directly from one flowsheet to any
another. The only restriction is that the Qil environment can be
accessed only within the Simulation Basis environment.

3.3.4 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 start in the Simulation Basis environment,
where you define a fluid package by selecting a property method
and components. When finished, you enter the main flowsheet
environment and begin installing streams and unit operations.

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

If you are missing some components in the fluid package, you
can return to the Simulation Basis environment and all
flowsheets are placed in Holding mode until you return to the
main flowsheet. This prevents calculations from occurring until
you have made all required changes to the fluid package.

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.

The flowsheet calculations do not resume until you return to the
main flowsheet environment.

For subflowsheets, the concept of Holding steady state
calculations works according to the hierarchy of the flowsheets
in the simulation. When working inside a particular flowsheet,
only that flowsheet and any others below it in the hierarchy
automatically calculate as you make changes.
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All other flowsheets 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 c F
COLUMN
SUBT W EET SUBFLOWSHEET
D
B
SUBFLOWSHEET
E

If changing the number of trays for a column in subflowsheet F,
enter the environment for this subflowsheet and make the
changes. HYSYS re-calculates the column. There are no
flowsheets below F, so all other flowsheets are on hold while you
modify the column.

You can change specifications from anywhere in the
simulation case. You can make topology changes on any
open PFD, or you can make the changes in the environment
of that flowsheet.

Continue making changes until you reach a satisfactory solution
for F, then return to the main flowsheet environment to
automatically re-calculate all the flowsheets based on the new
subflowsheet solution.
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Refer to Section 13.3.1 -
Adding a Subflowsheet
in the HYSYS Operations
Guide for more
information.

If you modify subflowsheet D, all flowsheets are on hold except
D and E, which will solved based on your modifications. After
reaching a new solution for D, enter subflowsheet C, which then
resumes calculations. When you return to the main flowsheet,
all other flowsheets (Main, A, B and F) resume calculations.

If you move directly from subflowsheet D to subflowsheet A,
however, HYSYS automatically visits the main flowsheet and
updates all calculations, so flowsheet A has the most up-to-date
information when you transfer to it. Any movement to a
flowsheet not on your branch of the tree forces a full
recalculation by HYSYS.

3.4 Subflowsheet
Environment

The Simulation environment described in the previous section is
one of the cornerstone design concepts upon which HYSYS is
built. When combined with subflowsheet capabilities, it defines
the basic foundation for building a HYSYS simulation. The
subflowsheet and Column operations use the multi-level
flowsheet architecture and provide a flexible, intuitive method
for building the 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 flowsheet, you
can simulate each process unit inside its own subflowsheet.

Modeling a large process using several flowsheets helps
better organize your work and manipulate the simulation.
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3.4.1 Subflowsheet Entities

Both the main flowsheet and subflowsheets contain the
following components:

Flowsheet Component ‘ Description

Fluid Package

An independent fluid package, consisting of a
property package and components.

It is not necessary that every flowsheet in the
simulation have its own separate fluid
package. More than one flowsheet can share
the same fluid package.

Flowsheet Objects

The inter-connected topology of the
flowsheet, including unit operations, material
and energy streams, and utilities.

A Dedicated PFD

A graphics property view of the flowsheet
showing the inter-connections between
flowsheet objects.

A Dedicated Workbook A tabular property view describing the various

types of flowsheet objects.

A Dedicated Desktop The PFD and Workbook are Home Views for

this Desktop, but also included are a menu
bar and a toolbar specific to the specific
flowsheet type.

3.4.2 Subflowsheet
Advantages

The multi-flowsheet architecture of HYSYS provides a number of
technical and functional advantages. The following table
explains the benefits of using subflowsheets in a simulation:

Capability ‘ Benefit

Multiple Fluid
Packages

Each installed subflowsheet can have its own fluid
package within a single simulation case.

Flowsheet
Association

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

Simulation Case Create subflowsheets to break large simulations into
Organization smaller, more easily managed components. This helps
you to keep your simulation organized and concise.

There is no limit (except available memory) to the
number of flowsheets contained in a HYSYS simulation.

Template Save time and money by creating individual template
Creation style flowsheets of commonly used process units,
which you can install within other simulations.
Templates are fully defined flowsheets with a property
package and components, unit operations, streams,
and flowsheet specifications.

Once a template is installed, it is functionally
equivalent to a subflowsheet that was created in that
simulation case. It doesn’t work the other way,
however; you can’t save a subflowsheet to disk and
use it in another simulation.

Nested You can create nested flowsheets, subflowsheets inside
Flowsheets other subflowsheets. The only restriction on nesting is
you cannot create subflowsheet operations inside a
Column subflowsheet.

The use of subflowsheets is the ideal solution if your simulation
requires the use of multiple property packages or involves
modeling large and complex processes.

3.4.3 Multi-Level Flowsheet
Architecture

The subflowsheets contained in the main flowsheet of the
simulation case are discrete unit operations with feed and
product streams. If you are interested only in the feeds to and
the products from a subflowsheet, you can work from the main

flowsheet.
For further details, see A Show/Hide command also exists for displaying
zeftlon 7.24.4 - Access subflowsheet objects on the main flowsheet PFD.
olumn or

Subflowsheet PFDs.

If you need to view information about the individual operations
in the subflowsheet, go “inside” the subflowsheet to get a more
detailed perspective. This is also referred to as “Entering the
subflowsheet environment”.
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In the main flowsheet, the
column appears as any
other unit operation
(Figure 3.3), however,
the column has its own
subflowsheet (Figure
3.4) that provides a
detailed look at the
column’s internal streams
and operations.

Subflowsheet Environment

This concept also applies to column operations. For example,
consider the PFD of the main flowsheet for the Sour Water
Stripper simulation shown below.

Off
MAIN FLOWSHEET _ 1 " Gas
Etrl%per
B
— 8ond
Effluent
Reb
Feed Q
) Bottoms
SV
Stripper
e S —
SourHz2 0 Stripper
Feed Bottoms

From the simulation environment of the main flowsheet, the
distillation column SW Stripper appears as any other unit
operation with feed and product streams, however, the column
is also a subflowsheet with streams and operations of its own.

For a more detailed look at the column, go inside the column
subflowsheet and examine the streams and operations in the
SW Stripper’s simulation environment. Inside the column
subflowsheet (see Figure 3.4), the tray section, reboiler, and
condenser exist as individual unit operations. Similarly, the
streams attaching these operations are also distinct.

Within the main flowsheet, the only subflowsheet streams of
interest are those that directly attach to the column. In the case
of the Sour Water Stripper, the material streams Feed, Off Gas,
Bottoms, and the utility streams Cooling Water and Steam are
the streams of interest. These streams are called Boundary
Streams because they cross out of the main flowsheet’s
environment into that of the subflowsheet, carrying information
between parent and subflowsheets.

Within the subflowsheet environment, a dedicated Workbook
and PFD allow you to access to the information that pertains
only to this subflowsheet. Although information is never hidden
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Refer to Section 7.18 -
Simulation Navigator
for details on the
Simulation Navigator.
Refer to Section 7.17 -
Object Navigator for
details on the Object
Navigator.

or inaccessible among the various levels of flowsheets in a
simulation case, the use of the environments organizes and
focuses the simulation efforts in a clear and logical manner.
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The Simulation environment design basis of HYSYS allows
topological changes to a subflowsheet only within the
Simulation environment for that specific flowsheet.

Each subflowsheet has its own PFD and Workbook, which
display only the information related to that flowsheet.

Multi-Flowsheet Navigation

The multi-flowsheet architecture can be compared to a directory
structure. The main flowsheet and its subflowsheets 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 becomes the contents of the
files.

HYSYS has special tools called Navigators that are designed to
take advantage of this directory-like structure. Within a single
property view, you can easily access a stream, operation, or
process variable in one flowsheet from any other flowsheet in
your simulation.
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Subflowsheet Environment

3.4.4 Flowsheet Information
Transfer

When you install or create a subflowsheet in the Simulation
environment, it appears and behaves as a single operation with
one or more feed and product streams. Whenever the values of
the streams attached to the subflowsheet change, the
subflowsheet recalculates just like any other regular unit
operation.

By default, the Calculation Level for a subflowsheet is set to
2500, which ensures that all possible flowsheet calculations
in the Parent flowsheet are performed before the
subflowsheet is calculated. This tends to force the
subflowsheet to be the last calculation in the chain. In most
situations this is the desired behaviour, but can be changed
by modifying the subflowsheet's calculation Level.

Each of the parent flowsheet’s streams attached to the
subflowsheet as either a feed or product are associated ona 1:1
basis with a Boundary Stream inside the subflowsheet.
Information flows between the parent flowsheet and the
subflowsheet through these associated streams.

When a connection is established across the boundary, the
subflowsheet is automatically renamed 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 do not require the same name. For
example, you can have a stream named To Decanter in the
main flowsheet connected with the Decanter Feed stream in a
subflowsheet.

The subflowsheet architecture allows the consistent use of
different property methods. On each subflowsheet’s property
view, HYSYS allows you to control how stream information is
exchanged as it crosses the flowsheet boundary.

For example, you can specify the Vapour Fraction and
Temperature (specified or calculated values) of a stream in the
Main simulation to be passed to the subflowsheet. Once this
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information is passed to the subflowsheet, the property package
for the subflowsheet then calculates the remaining properties
using the transferred composition.

No flash calculations are required for Energy streams. The
heat flow is simply passed between flowsheets.

Component maps are available to allow you to define how to
handle different component lists between fluid packages.

3.5 Templates

A template flowsheet is a normal HYSYS flowsheet with some
additional information contained in its main properties. It uses a
different file extension when it is stored to disk (*.tpl or *.hfl
instead of the regular *.hsc). The different file extension is used
mainly for organizational purposes.

3.5.1 Template Information

The template information for the flowsheet is accessed through
the Simulation Case property view.

™ Simulation Case: Case
Mame I Case Tag I Main
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Minimum Severity I 'I
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Templates

To open the Simulation Case property view, select Main
Properties from the Simulation menu, or press CTRL M.

There are two additional tabs that are exclusive to templates,
which are available when the standard simulation case is
converted to a template. To convert a simulation case to a
template, click the Convert to Template button at the bottom
of the Simulation Case property view. Once you click the button,
the extra tabs appear and the button is no longer visible.

These extra tabs contain all of the same information available on
the property view of an installed subflowsheet operation as well
as some additional information. These extra parameters allow
the flowsheet to be treated as a “black box” that you can install
as a subflowsheet operation with the same ease and in the same
manner as you would install a regular unit operation.

Exported Connections Tab

On the Exported Connections tab, enter the Template Tag and
select the Installed Simulation Basis. All Feed and Product
connections also appear.

N simulation Case: Case !E B

nstalled Simulation Basis
Vel Vel {+ Internal " External

Feed Stream Info

Streams Boundary Labels | Transter Basiz | |
R Crude R Crude =hone Set= J
Crude Duty Crude Duty Mone Rec'd l
hzim Thacm h=im Thacem ~hlama Cate LI
Product Streatn Info
Streams Boundary Lakbels Transfer Basis | «
Residue Residue =Mone Set=
Off Gas Off Gas =Mone Set= -

‘WebModels PY Balance Exported Connections I I
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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 subflowsheet operations is TPL
(for template). When more than one subflowsheet operation is
installed, HYSYS ensures unique tag names by adding an
incremental numerical suffix similar to the HYSYS auto-naming
unit operations; they are numbered sequentially in the order
they were installed. For example, if the first subflowsheet 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 imported into a simulation case, its
associated fluid package is added to the list of fluid packages in
the Simulation Basis Manager property view. 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 where it is installed. This only affects what
happens at the time the template is first installed.

Once a template is installed the resulting fluid package
association can be over-ridden in the Simulation Basis
Manager property view at any time.

Feed and Product Stream Info

All streams in the flowsheet template that are not completely
connected (for example, a feed to a unit operation or a product
from a unit operation) are designated as Boundary Streams, and
appear in the appropriate group. Boundary Streams cannot be
selected to appear on this tab; they are automatically
determined by HYSYS. These are the streams that you are
connecting to when the template is installed in a flowsheet.
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A stream that appears on the Exported Connections tab does
not necessarily have to be connected.

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 describes the name of the feed and product
connections. This is not the name of the streams, but rather the
function of the streams (in other words, if 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 option 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 assumes 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 subflowsheet and parent flowsheet
property packages are different. When there are differing fluid
packages in the two flowsheets (parent and subflowsheet) you
can specify what stream properties are used to calculate the
stream on the other side of the boundary.

The Transfer Basis provides a consistent means of switching
between the differing basis of the various property methods:

Flash Type ‘ Description

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

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

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

None No calculation is required for an Energy stream. The heat

Required flow is simply passed between flowsheets.
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Refer to Section 13.3 -
Subflowsheet Property
View in the HYSYS
Operations Guide for
information about the
Parameters tab.

Exported Variables Tab

Use this tab to create and maintain the list of Exported
Variables.

Figure 3.7

rExternally Accessible Yariakl

Dt Source Diescription
RGO ass Flow
Crude Duty Heat Flowy
T-100 Refl: Ratio

PY  Exported Connections  Exported Wariables

Although any information can be accessed inside the
subflowsheet using the Variable Navigator, this feature can
target key process variables inside the subflowsheet and display
their values on the property view. Then, when the template is
installed, you can conveniently view this information directly on
the subflowsheet’s property view in the parent flowsheet.

This is useful when treating the subflowsheet as a black box as
all the important specifications for the operation of the
subflowsheet can be collected and documented in one location.
You will not have to enter the subflowsheet environment to
adjust the template to your needs.

To add variables to this tab, click the Add button. The Add
Variable to Case property view appears. Select the flowsheet
object and variable. On the Add Variable to Case property view,
you can override the default variable description and provide
another one.

When installing a template into another case, these variables
appear on the Parameters tab of the subflowsheet property
view.
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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 just get a warning
message and the extra information is ignored.

3.5.2 Creating a Template
Style Flowsheet

Any main flowsheet can be used as the base for a template. By
pressing a button, you toggle the flowsheet so that it becomes a
template style flowsheet. Then you supply the extra information
needed for installing in any simulation case. You can also save it
to disk.

Once you convert a case into a template and import it into
another case, most of the monitoring and customizing tools
within the template will be transferred over to the new
simulation environment. Information such as the strip charts,
utilities, and macro language entries are transferred along with
the template. However, the event schedules, optimizer settings,
dynamics initialization settings, snapshot manager settings, and
Databook items (for example, case studies, process data table,
and data recorder settings) are not transferable.

You cannot create a template from just parts of a main
flowsheet. Delete any unwanted streams and operations
from the main flowsheet before saving it to disk. To preserve
your original simulation case, save it with another name
before creating the template.

HFL files, which are created using the Cut/Copy and Paste
functionality (accessible from the PFD), have near
equivalent behaviour to template files and can be created by
selecting groups of operations from within a simulation case.

You can convert an existing case to a template or create a new
template for a flowsheet.
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Converting an Existing Case to a Template

You can convert an existing case to a template if you have
already created a simulation case (not a new template), or if
you have an existing case on disk that you want to use as a
template.

1. From the Simulation menu, select the Main Properties.
The Simulation Case property view appears.

2. Click the Convert to Template button.

Refer to Section 3.5.1 - 3. Click on the Exported Connections tab.
Template Inf ti . . .
foernr:%fe ?nf:m‘:;?:n.'on 4. Set the Template Tag, Installed Simulation Basis and other

optional template information if required.
5. When you save the simulation, it is saved as a template.

You cannot create a template from an existing subflowsheet
that is part of a larger simulation.

Creating a New Template

You can create a new template for a new simulation case.
1. From the File menu, select the New command, and then

Template.
2. Build the simulation.
Refer to Section 3.5.1 - 3. From the Simulation menu, select Main Properties. The

Template Information

for more information. Simulation Case property view appears.

Click on the Exported Connections tab.

5. Set the Template Tag, Installed Simulation Basis and other
optional template information if required.

6. When you save the simulation, it is saved as a template.

Since you can have multiple simulation cases in memory, you
can create a new template as part of your current session
and then install it in your original Simulation case.
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Subflowsheet icon

Templates

HYSYS automatically saves 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.

A combination of flowsheets can be in your template (for
example, a main flowsheet and one or more subflowsheets).
Likewise, multiple fluid packages can be included in the
template if they are associated with a flowsheet at the time
the template is saved to disk.

3.5.3 Installing a Template

To install a template, follow the same procedure as for installing
a subflowsheet.

1. Do one of the following:

e Select the Flowsheet-Add Operation command (or
press F12), to open the UnitOps property view. Select
Standard Sub-Flowsheet from the Available Unit
Operations list.

e Open the HYSYS Object Palette (press F4) and click the
Subflowsheet icon on the Object Palette.

After you initiate the installation of a subflowsheet, a Sub-
Flowsheet Option property view appears.

| Sub-Flowsheet Option [ %]

Source for Sub-Flowsheet

‘ Read an Existing Template. ..

Start With & Blank Flowsheet...

Paste exported objects.. |

Cancel

2. Click the Read an Existing Template button to install a
template from disk.

If you do not want to read an existing template, click the
Start with a Blank Flowsheet button.
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The Start with a Blank Flowsheet is a good option if you are
just creating a small subflowsheet. This subflowsheet is not
available for use in any other simulation case you create in
the future.

If you think you might re-use the subflowsheet at a later
date, consider creating a full template flowsheet instead.

The process of creating a subflowsheet with a blank initial
flowsheet operation is covered in detail in Section 13.3.1 -
Adding a Subflowsheet of the HYSYS Operations Guide.

Reading an Existing Template

To install a template style flowsheet, click the Read an Existing
Template button. HYSYS looks in the default Templates directory
[Root:\HYSYS\Template] for available template files
(*.TPL).

HYSYS includes a sample process template for trial
purposes. It is called REFRIG.TPL.

HYSYS automatically installs any fluid packages associated with
the template into the Simulation Basis Manager. The main
flowsheet contained in the template is then installed as a new
subflowsheet unit operation in the current flowsheet.

If there are subflowsheets in the template, they are installed
as subflowsheets underneath the new subflowsheet
operation. In other words, everything in the template is
shifted-down at least one level.

After the flowsheet(s) have been inserted in the simulation case,
a fluid package is selected for the subflowsheet based on the
Installed Fluid Package setting used in the template.

Once HYSYS finishes installing the template, you are placed on
the Connections tab of the subflowsheet property view where
you can define the connections for the template.
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Refer to Section 12.2 -
Material Stream
Property View in the
HYSYS Operations
Guide for details on the
various tabs and pages.
See Section 7.26 -
Utilities for information
on attaching a utility to a
stream.

3.6 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
that contains information concerning all phases present in the
stream. Also, certain operations have pages that display
performance profiles, results, and other analytical information.

3.6.1 Stream Analysis

The stream property view has two tabs that contain information
pertinent to stream analysis: the Worksheet and Attachments
tabs.

PreFlsh Liq H=] E3
Worksheet Stream hiame PreFlsh Lig
- “'apour f Phase Fraction 0.0000
oo = e 2322
Froperties Pressure [kPa] 17
GEmEssiEn Molar Flowy [kgmolet] 2042
Mazz Flow [kogh] 5.13534e+005
K Walue Stel Idlzal Lig ol Flow [m3ih] 567.0
Uls=r Serieies Molar Enthalpy [kJkgmole] -4 27 4e+005
Molar Entropy [kJkgmole-C] BE3.5
hotes Heat Flow [k _B727e+008
ot Parameters| |Lig Yol Flow @Std Cond [m3m] 5714
Fluid Package Basiz-1
KIN |

_
Worksheet I Attachments IDynamics

Delete | Define from Cther Stream. .. | e =9

The Properties page in the Worksheet tab contains detailed
property correlation information about the stream. The
Conditions page is a subset of the information provided in the
Properties page.
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&

View Correlation Set List

icon

The Utilities page in the Attachments tab is used to attach
utilities to the stream, while the Unit Ops page indicates which
unit operations are attached to the stream.

To view the stream properties, do the following:

1. Open the Stream property view, click the Worksheet tab,
then select the Properties page.

2. Click the View Correlation Set List icon. The Correlation
Set Picker property view appears.

3. Select Standard Set from the property view and click the
Apply button.

The Correlation Set Picker property view closes and the
stream properties appear in the table on the Properties
page. In addition to containing the basic stream conditions,
more detailed physical property information for the stream is
shown in the table.

With the stream property view at its default size, the page has
horizontal scroll bars. 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 property view, you can also
resize it so that all phases, and all of the properties for each
phase can be seen, as shown in the figure below.

Worksheet Stream Mame PreFlsh Lig | “apour Phase Liguic Phase
” ‘apour | Phase Fraction 0.0000 0.0000 1.0000
Conditions | [ nerature €] 2322 2322 2322
Properties Pressure [kPa] 5171 5171 517.1
" Molar Flaw [kgmoled] 2042 0.0000 2042
composition
Maszs Flaw [kgih] 5.134e+005 0.0000 5.1348+005
ko alue St el Lig ol Flow [m3m] 567.0 0.0000 567.0
User Warisbles | |Molar Enthaly [kikomole] -4 274e+005 -1 282e+005 -4 27484005
Molar Ertropy [kikgmole-C] 663.3 2872 663.3
Notes Heat Flow [kdih] -8 727e+008 0.0000 -8.727e+008
Cost Parameter: | |Lig %ol Flows @std Cond [m3m] 571.4 0.0000 571.4
Fluid Package Basis-1

=
Worksheet I Aftachmerts IDynamics |
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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.

3.6.2 Unit Operation Analysis

Many unit operations in HYSYS have pages that contain
analytical information.

The type of analytical information found in operation
property views depends on the operation type. Regardless of
what the operation is, the displayed information is
automatically updated as conditions change.

For example, the Heat Exchanger displays its analytical
information on the Worksheet and Performance tabs.

A Worksheet tab is available on each unit operation property
view. It provides access to the streams attached to the unit.

The Details page in the Performance tab of a Heat Exchanger
displays the information in two groups:

e Overall Performance
e Detailed Performance
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Imi Feed Bottoms =]

Crverall Performance:

Performance
. Duty 7.923e+07 kh
Details Heet Leak 0.000e-01 ki
Plots Heat Loss 0.000e-01 kJh
Tables L&, 2 61e+08 kAC-h
Min. &pproach 30035 C
Setup LMTD: 3037 C
Errar Mag
Detailed Performance
UA Curvature Errar 0.0000 kJAC-h
Hat Pinch Temgp 67.8131 C
Cald Pinch Temp IFITTEC
Ft Factor 1.0000
Uncorrectedd LMTD 30363 C

=] Design |Rating | Worksheet  Performance | Dynamics |HTFS - TASC
porte | updete | T tgnored

The Plots page lets you to generate curves for the shell and/or
tube sides of the heat exchanger. From the Plot Type drop-
down list, you can select the X and Y axis variables for the plot.

Performance Tube Side Plot
Shell Side | |SayrHZ0 Feed-St [

Detailz Stripper Bottoms-§ [V
Plots

Tables Flot Type

Setup ¥ | Pressure <~
Errar Msg

* | Temperature -

Fressure (kFa)

my @1 w1 mo WD WD mWa W3 oa ma s

Temperature ()

] Design | Rating | Worksheet  Performance | Dynamics [HTFS - TASC
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The Tables page displays the same information provided in the
Plots page but in tabular form.
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Menu Bar

4.1 Menu Bar

Most of the tasks performed in HYSYS are accessed through the
menu bar. The list of command or function groups, displayed at
the top of the HYSYS Desktop, is a drop-down menu system. By
selecting an option from the menu bar, a menu of commands
appears.

The menus available in the menu bar changes depending on
the simulation environment. For example, the Column
environment has a menu item called Column in the menu
bar.

The menu bar also provides access to functions that can only be
accessed through the menu bar, such as Session Preferences
property view and switching to another simulation currently in
memory.

If you want to switch focus from the menu bar without
making a selection, press the ESC key or the ALT key.

You can access the menu bar options in three ways:

e Click the required menu to open the associated drop-
down menu.

e Use the ALT key in combination with the underlined
letter in the menu bar title. For example, ALT F opens
the File menu.

e 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 the menu using the keyboard. The
UP and DOWN arrow keys move through the menu
associated with a specific item, while the LEFT and
RIGHT arrow keys move you to the next menu, opening
the associated drop-down menu.
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4.2 File

[Ee There are two variations of the File menu. A condensed menu
E:SEW ' appears in HYSYS before a simulation is created or opened. The
=l s commands common to both versions of the menu, as well as the
ﬁ:::ij-- el functions specific to the detailed menu, are explained in this

Close Case Ctri+z section.

Close All...
éﬁmt---_d i The menu commands are grouped into five main categories:
i) Etwsfpt » e Starting a Simulation

Exi AlEF4 e Saving a Simulation

Lhe e Closing a Simulation

3 e Printing

c o e Exiting HYSYS

File Menu

A command item with an arrow head pointing to the side
contains additional commands in a submenu.

4,2.1 Starting a Simulation
Case

The New and Open commands under File in the menu bar enable
you to create a new flowsheet or open an existing flowsheet. If
you select New or Open, an expandible menu appears
containing the available flowsheet commands:

Option ‘ Description

See Chapter 3 - Case Creates a new simulation case or opens an existing one.
Flowsheet for more This command enables you to access HYSYS simulation
information on cases (*.hsc), HYSIM simulation cases (*.sim) or Backup
subflowsheets and simulation cases (*.bk0).
templates. Template Creates a new template or opens an existing one. These
are subflowsheet templates.
Column Creates a new column flowsheet or opens an existing one.

Refer to Section 4.3 - Cut/Copy/ Creates a new blank case and then imports the selected
HFL Files for more Paste HFL file into that case.

information regarding the

HFL files.
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When opening a case from an older version of HYSYS, you
receive the following message.

HYSYS E

& The case pou are loading iz from an older version of HYSYS. Some objects will need recalculating once loaded.

It is not necessary to go into the Simulation Basis environment.
The warning lets you know that some objects will be
recalculated when the case is loaded.

Reading a HYSIM Case

HYSYS presents the functionality to open HYSIM simulations and
to transfer all compatible data into the appropriate HYSYS
environments.

Displays files according to the File Path and File Filter selections.
Your selection in this list appears in the File Name cell.

Open Simulation Case (7]

Look in: Ia Samples j - EF =

g ole 7

File hame: IHysimE g.sim j Open I
" Files of type: IHYSIM Simulation Cases [* sim] j Cancel |
el %

Use the File Filter to display only HYSIM
cases (*.sim) in the property view.
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If the Hyprotech file picker radio button is selected in the
Session Preferences property view, then the Open and Close
property view displays the description for any HYSIM case with a
Revision number.

If the value shown in the revision number is less than 10014,
the HYSIM case is not valid for transfer into HYSYS.

To open a HYSIM case:

- 1. From the File menu in the menu bar, click Open, then click
Iir| Case from the submenu, or click the Open Case icon.

Open Case icon 2. On the Open Simulation Case property view, select Hysim
Simulation Cases (*.sim) from the File Filter drop-down
list.

3. Select a directory that contains a HYSIM case in the File Path
group.

4. Select a HYSIM case in the list of cases or type the name of a
case in the File Name input cell.

5. Click the OK button.

6. As HYSYS reads a HYSIM case, the simulation is rebuilt in a
piece-by-piece fashion. If an incompatibility is encountered,
a message is recorded in both the Trace Window and the
Case Description.

At the end of the case recall procedure, HYSYS displays a
summary on the HYSIM Case Reader Summary property

view.
ﬁ HY5IM Case Reader Summary x|

Ops with warning:
00

Unsupported Op:

See the Caze Dezcription or the Trace “Window for
more infarmation

The messages are separated into two groups:

e Ops with warnings
e Unsupported Ops
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7. You can view a summary list of messages by doing either of
the following:

e Scroll through the messages in the Trace Window.
e Click the Main Properties command in the Simulation

Refer to Section 1.3 -
Object Status & Trace
Windows for details on

the Trace Window.

menu. The Main Properties property view appears. Click
the Status Messages tab.

HYSIM Functionality Not Supported

in HYSYS

HYSYS does not currently support HYSIM functionality, so it is
not possible to transfer all HYSIM information into HYSYS. The
following table lists some of the issues:

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

Column In AMSIM, tray efficiencies require the input of tray

dimensions on a per tray basis. HYSYS supports only
one diameter, one weir length and one weir height per
Tray Section. In this case, dimensions of the 29 stage
from the bottom of the HYSIM column are used for the
HYSYS Tray Section.

Liquid Extractor

Pump Arounds

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

Reactor (PFR)

Crystallizer Solid All

Operation

Tee Energy Stream Attachments

LNG If the LNG Duty Stream is attached to another
operation in HYSIM, the flowsheet is not complete in
HYSYS.

Plug Flow Space Time Option

CSTR

Space Time Option

CSTR

Dead Space Option
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Object ‘ Details Not Supported

CSTR

Initialization from Stream

Data Recorder

Records variables while a flowsheet is being converged
when adjusts or recycles are present.

Electrolyte

HYSIM functionality is not supported at all for
simulation cases with Electrolytes OLI property
package.

4,2.2 Saving a Simulation

Case

HYSYS has three different save commands:

Command ‘ Description

Save

Saves the case using the current file name and location.

Save As

With this save command, enter a name and location to save the file.
The Save Simulation Case As property view appears when you select
the Save As command. You are able to select the File Path and a File
Name for the case. HYSYS automatically attaches the default file
extension, *.hsc.

You can also save the entire case as an XML file or an HFL file.

Save All

Use this command to save all currently opened HYSYS cases. You
are asked to select which cases should be saved. You can select
more than one case at a time by holding down the CTRL key then
clicking each case you want to select. Click Save to save the case(s)
as shown in the property view, or Save As to save with a new name
and/or location.

Figure 4.4
Savejn I@ Cases j L] EF ER-

AbMOMIA LINE.HSC
fur_1firebax hee
fur_1firebox_con_econ.hsc
HTSFMUSEMULE hsc

File: name: ICase e j Save I

Saveastype:  [HYSYS Gimulalion Case [*hec) | Cancel |

i
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File

™| save Simulation Cases m

Cx'Program FilesHyprotechiHYSY'S 3.2 AlphatSamplesiC-3.hsc

Cx\Program FilesHyprotechiHYSYS 3.2 AlphatSamplesP-1.hsc Propy Cave A |

Save

Ethar

Cancel

4.2.3 File Extensions

The following table contains the file extensions that are available

in HYSYS:

File Extension ‘ Description

* % All Files
*.dll Application Extensions (DLLs)
*.inp ASPEN to HYSYS

PRO II to HYSYS
*.bk? Backup Simulation Cases
*.col Column Templates
*.cml Component Lists
*.EDF Extension Definition Files (EDFs)
*.fpk Fluid Packages
*csv Historical Data CSV History Files
*.DMP Historical Data DMP History Files
*.xml HYCON XML to HYSYS

HYCON TRUNK XML to HYSYS
*.hyp Hypothetical Groups
*.sim HYSM Simulation Cases
*.hfl HYSYS HFL Files
*.hsp HYSYS HSP Cases
*.hsc HYSYS Simulation Cases
* XML HYSYS XML Cases
*.0il Oil Assay Files
*.PRF Preference Files
*.rst Reaction Sets
*.sch Schedule Files
*.scp Script Files
*.tpl Template Cases
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File Extension ‘ Description

*.hvv User Variables
*WWB WinWrap Basic
*.wrk Workbook Files

4.2.4 Closing a Simulation
Case

Two of the commands under the File menu involve closing your
simulation. To close the simulation use the commands below:

Command ‘ Description

Close Case Closes the active case. Before closing the case, you are
asked if you want to save the case.

Close All Allows you to close more than one case at a time. The
name of each opened file appears in the Close Simulation
Cases property view. You select which case(s) you want to

close.
Figure 4.6

Mod  File Name Casze Description

& Claze
Do'Program Files'HyprotechHYSYS 3.2 AlphaSamplestC-3 hsc Ethar

* D'Program Files'Hyprotech!HYSY'S 3.2 Alpha'Samples\P-1 hsc Progy

Cancel

4.2.5 Printing

See Section 9.2 - HYSYS has the following print commands:
Printing in HYSYS for

more information.
Command ‘ Description

Print Allows you to print Datasheets for streams and operations.
Print Prints a bitmap snapshot of what currently appears in the
Snapshot active HYSYS property view.

Printer Setup | Allows you to select the default printer, print orientation,
and paper size. It is similar to the Printer Setup commands
in other Windows applications.
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HFL Files

4.2.6 Exiting HYSYS

You can close HYSYS by opening the File menu and clicking the
Exit command.

If you have not saved your case before you select the Exit
command, a warning message appears prompting you to save
the case before exiting the program.

Figure 4.7

@ Do you want ko save changes made ko D:YProgram FilesiHyprotechiHySYS 3.2 Alpha)SamplesiP-1.hsc 7

[o | Cancel |

e If you want to save the case and exit HYSYS, click the
Yes button.

e If you do not want to save the case and still exit HYSYS,
click the No button.

e If you do not want to exit the HYSYS program, click the
Cancel button to stop the exit command.

4.3 HFL Files

The Object Inspect menu from the PFD contains a Cut/Paste
Objects command. The sub-commands under the Cut/Paste
Objects command allows you to copy, clone, cut, paste, export
(copy to file), and import (copy from file) objects. When these
commands are used, information about the objects is stored in
an HFL file.

e When the Copy, Cut or Clone command is used, a
temporary HFL file is created in the default temporary
directory. This file gets overwritten each time one of
these commands is used by any copy of HYSYS that is

running. When the paste command is used, this HFL file
is used to import the objects back into HYSYS.

Information can be pasted into a different case or copy of
HYSYS.
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e When the “"Copy Object to File” or “"Paste Object from
File” command is used, the user can explicitly provide a
name for the HFL file that is used. By default the file is
saved in the HYSYS template directory. You can access
this file from a different case, or send this file to other
HYSYS users.

The HFL files are not full simulation case files, and do not
contain case information on the Databook, strip charts,
utilities, Optimizer, DCS driver, or event scheduler.

HFL files contain information about the objects that have been
copied, so when importing or exporting HFL files, you get all the
information required to restore the objects in a case (including
fluid package information), but not the entire flowsheet or
subflowsheet the object resides in.

HFL files generally contain a piece of a case that has been
copied, and are typically imported into an existing open case.

You can use the Save As command from the File menu to save
an entire case as an HFL file. This options saves you the time
and trouble of selecting every object within the main PFD and
exporting them to an HFL file. For convenience, HYSYS also
allows you to open an HFL file directly rather than importing it
into an existing open case. But in this situation, a blank new
case is created and the HFL file is actually imported into the new
case.

HFL files are a bit more flexible than templates (*.tpl files).
When you create a new template, you have to convert an entire
case into a template and when that template file is read into a
HYSYS case, it always becomes a new subflowsheet. Each time
you convert the case to a template, you gain one level of
flowsheets and there is no way to move objects to different
flowsheets.

The cut/copy/paste commands are easier to use because you
can quickly operate on a selected group of objects only and
paste objects back into any existing flowsheet without always
creating a new subflowsheet.



HFL Files

The entire subflowsheet can also be readily copied.
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Refer to Chapter 6 - Oil
Characterization
Environment for more
information.

N

Basis icon

Introduction

5.1 Introduction

The Basis environment contains the following environments:

e Simulation Basis environment
¢ Qil Characterization environment

Simulation Basis Environment

When beginning a new simulation case, HYSYS automatically
starts you in the Simulation Basis environment where you can
create, define and modify fluid packages for use by the
simulation flowsheets. In general, a fluid package contains a
minimum of one property package and library and/or
hypothetical components. Fluid packages can also contain
information for reactions and interaction parameters.

You can re-enter the Simulation Basis environment from any
flowsheet by selecting the Enter Basis Environment command
in the Simulation menu, or clicking the Basis icon found in the
toolbar of both the Main and Column environments. For more
information about the Basis environment, refer to the HYSYS
Simulation Basis guide.

Basis Menu

The Basis menu appears in the menu bar when you enter the
Basis environment. The options available in this menu appear in
the following figure.

Eiasis

Easis Manager Ctrl+B

Motes Manager Chrl+G

H Reaction Package

{jz Leave Basis Environment Chr+L

5-2



Basis Environment

5.2 Simulation Basis
Manager

The Simulation Basis Manager property view allows you to
create and manipulate every fluid package in the simulation.
Each flowsheet in HYSYS can have its own fluid package.

5-3

The template and column subflowsheets reside inside the Main
Simulation, so these subflowsheets can inherit the fluid package
of the main flowsheet, or you can create an entirely new fluid
package for each subflowsheet.

For each fluid package, you can define the following:

e Components
Reactions
User properties

Property package

¥ Simulation Basis Manager

Current Fluid Package:

Copy

Jaziz-] ML 36 PP: PengHobinzon Wiew...
Delete

IS E3
Flowsheet - Fluid Pkg Associations
Flawsheet Fluid Pkg Tao Use
1] T-100 &2k ain Basziz-1
Cagze [fain) B asziz-1

Import...
Export.

Default Fluid Pkg Easis-1 vl

i+ |se Default Fluid Pkg
" Ise Parent's Fluid Pkg

—Fluid Pkg for Mew Sub-FlowSheets

N Compaonents  Fluid Pkgsl Hupotheticals I il M anager I Feactions I Companent kaps I UserProperty |

Enter P¥T Environment... | Extend Simulation Basis Manager... |

Enter Simulation Errvironment...
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For more information,
refer to Section 2.2 -
Petroleum Assay
Manager Property View
in the RefSYS Option
Guide.

See Chapter 1 -
Components in the
HYSYS Simulation Basis
guide for more
information.

4 Simulation Basis Manager

tCumpunenls Fluid Pkgs J Hypotheticals J Oil M anager J Petioleum Assaps J Feactions J Component Maps J UserProperty r

There are common buttons at the bottom of the Simulation
Basis Manager property view.

Button ‘ Description

Extend Enables you to access the Petroleum Assay Manager
Simulation Basis property view. This button is only available if you have
Manager installed RefSYS.
Enter Simulation Enables you to enter the simulation environment of the
Environment HYSYS case.
Refer to Chapter 7 - Simulation Environment for
more information.

5.2.1 Components Tab

The Components tab is where you define the sets of chemical
components used in the simulation. These component sets are
stored in Component Lists and can include library pure
components and/or hypothetical components.

Component Lists
. L

por

ik

Wiew
Add

Delete

Copy
Impart...

Ezpart...

Refrezh

Bl
0

ent List
-1

Enter BT Enviranment... | Enter Simulation E rviranment... |

The Components tab contains a Master Component List that
cannot be deleted. This master list contains every component
available from “all” component lists.

If you add components to any other component list, they are
automatically added to the Master Component List. Also, if you
delete a component from the master list, it is deleted from all
other component lists using that component.
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From this property view, you can do the following to the
component lists:

View

Add

Delete

Copy

Import

Export

Viewing a Component List

When you view a component list, you can add, remove, and sort

the components in a list:

1. From the list of available component lists, select the
component list you want to view/edit.

2. Click the View button. The selected Component List
property view appears.

Adding a Component List

To add a component list, click the Add button. The Component
List property view appears. This property view allows you to add
pure, electrolyte and hypothetical components to the new
component list.

This property view has two tabs: Selected and Component by
Type.
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Simulation Basis Manager

Selected Tab

This tab allows you to add, remove, sort, and view components
in @ component list. This tab also provides a quick method for
creating hypothetical groups and hypothetical components.

i Component List View: Component List - 1
Add Component Selected Components: Components Available in the Component Library:
— Ethanol
Cnmpnnsl.'ds Hao Match ’7 Wigw Fiters
Traditional
Electrolyte ' Sim Marm " Full Mame / Synonym  © Formula
Hypathetical
Blark o I S -
Other S=nH P2 Ethans c2 C2HE
Propane 3 C3HS
: i-Butane i-C4 C4H10
=-Substiute-= n-Butane  n-Cé C4H10
i-Pertane i-C3 C5H12
n-Pertane  n-CS CSH12
o= nHexarne OB CEH14
n-Heptane  C7 CTHIG
. n-Octane Loz CBH1E
Bl L nhonsme €8 CSH20
nDecane  C10 C10H22
N n-C11 ci C11H24
=y SR | ||| ez ciz C12H26 -
LNt ic) [auicd [k hein i J
v Show Synonyr [~ Cluster
=
Selected | Component by Type
Delete Mame Component List - 1

Adding a Traditional or Electrolyte Component

1.

Click the Selected tab in the Component List property view.

Double-click the Components branch in the Add Component
tree browser to expand the branch. Two branches appear:
Traditional and Electrolyte.

Click the Traditional or the Electrolyte sub-branch. The
available components appear in the Component Library
group.

In the Match field, type the name of the component you
want to add to your list. HYSYS filters the list of available
components as you type.

In the component list, select the component you want to
add.
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Refer to the Section 5.4 -
Component Property
View for more information
about defining
hypothetical components.

6. Click the Add Pure button. The component is moved from
the list of available components to the list of selected
components.

You can also double-click the component name to add it to
the list of selected components.

Adding a Hypothetical Component Group

1. Click the Selected tab in the Component List property view.

In the Add Component tree browser, click the Hypothetical
branch. This displays the Hypothetical Components Available
group. You have the option of adding either a group of
hypothetical components or individual hypothetical
components to your case.

3. To add a group of hypothetical components, select the Hypo
Group you want to add from the list of available hypo
groups.

4. Click the Add Group button.

Adding an Individual Hypothetical Component

5. From the Available Hypo Groups list, select the Hypo Group
that contains the hypothetical component you want to add.

6. From the list of Available Hypo Components, select the
hypothetical component you want to add.

7. Click the Add Hypo button.

e The Quick Create a Hypo Component button opens
the Hypothetical Component property view, which allows
you to quickly create a new hypothetical component.

e The Quick Create a Solid Component button opens
the Hypothetical Solid Component property view, which
allows you to quickly create a new hypothetical solid
component.

Adding Other Components

1. Click the Selected tab of the Component List property view.

2. In the Add Component tree browser, select the Other
branch. This displays the Existing Component Lists group.
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Simulation Basis Manager

3. From the list of available component lists, select the
component list that contains the component you want to
add.

4. From the list of available components, select the component
you want to add to your case.

5. Click the Add button.

Removing Components

To remove a component from the component list:
1. Click the Selected tab of the Component List property view.

2. Select the component you want to delete from the list of
selected components.

3. Click the Remove button.

Component by Type Tab

This tab allows you to filter and view the components in your
component list by type.

Deleting a Component List

1. From the list of available component lists, select the
component list you want to delete.

The Master Component list cannot be deleted.

2. Click the Delete button.

HYSYS does not prompt you to confirm the deletion of your
component list. After the list is deleted, the information
cannot be retrieved.
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See Chapter 2 - Fluid
Package in the HYSYS
Simulation Basis guide
for more information.

Copying a Component List

This procedure assumes you are in the main Simulation Basis

Manager property view.

1. From the Component List, select the hame component list
you want to copy.

2. Click the Copy button.

Copying a component list creates a new component list with the
exact same properties as the original.

Importing a Component List

1. On the Simulation Basis Manager property view, click the
Import button. The Open File property view appears.

2. Browse to the location of your component list file (*.cml).
3. Select the file you want to import, then click Open.

Exporting a Component List

1. On the Simulation Basis Manager property view, click the
Export button. The Save File property view appears.

2. Specify the name of your component list file and its location.
3. Click Save.

5.2.2 Fluid Packages Tab

The fluid package contains all the necessary information for pure
component flash and physical property calculations. This allows
you to define all the required information inside a single entity.
There are four key advantages to using fluid packages:
e All associated information is defined in a single location
for easy creation and modification.

e Fluid packages can be exported and imported as
completely defined packages for use in any simulation.

e Fluid packages can be cloned, reducing the time involved
in creating and/or modifying complex fluid packages.

e Multiple fluid packages can be used in the same
simulation.
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The Fluid Pkgs tab of the Simulation Basis Manager allows you
to create and manipulate multiple fluid packages.

# Simulation Basis Manager [_ o] =]
~Current Fluid Pack age: Flowsheet - Fluid Pkg Azzociations————————————————
Wiew,.. | Flowsheet Fluid Pkg To Use
1] Case [Mair] Basiz-1
Add..
Delete |
Come |

Default Fluid Pkg I EBasis-1 vl
Impart... |
r—Fluid Pk for Mew Sub-FlowSheets———————————

Expat... | & |ge Default Fluid Pkg

= Usge Parent's Fluid Pkg

Components  Fluid Pkgsl Hypotheticals IDiIManager I Petroleum Assays IHEacliUnsI Component Maps I UserProperty l—

Enter P¥T Enviranment.... | Enter Simulation Environment.... |

Each fluid package available to your simulation appears in the
Current Fluid Packages group with the following information
displayed:

e Name

e Number of components attached to the fluid package

e Property package attached to the fluid package



Basis Environment 5-11

Adding a Fluid Package

1. In the Simulation Basis Manager property view, click the
Add button. The Fluid Package Manager appears as shown

below.
Fluid Package: Basis-1 [_ O] =]
Property Package Selection ~EOS Enthalpy Method 5 pecificatio

Property Package Filter——— % Eguation of State
i Lee-Kesler

Grapzon Streed
Infochem Muliflash
K.abadi-Danner & Al Types
Lee-Kesler-Plocker " EOSs
Iargules = Activity Models

—Peng Fobinzon O ption:

mg;vsﬁteam " Chao Seader Models ﬁ :YS:Sd
Heatos Black Ol  Yapour Press Models AT
gﬁlﬂéleclrul '® liwElames s [~ Use EOS Density v Modify H2 Te and Pe

¥ Smooth Liquid Denzity
’*Advanccd Themodynamics

—Caomponent List Selection
| Component List - 1 ;I WiEw |

—_
Set UpI Parameters I Binary Coeffs I StabT est I Phaze Order IHxns I T abular I Notes |

Delete | Marne IBES'S"I Property Pkg | Peng-Robinson Edit Properties |

| mpart
[~ COMThemo Begressinn...| —I
Expoart I

2. Click the Set Up tab.

3. From the Component List Selection drop-down list, select the
component list you want to use for your fluid package.

4. From the list of available property packages, click the
property package you want to use. If the property package is
one of the following, then additional property package
options appear in the top right corner of the property view:

e Equation of State (EQS)

e Activity Model

e Amines package

e Electrolyte property package

The rest of the tabs in the Fluid Package Manager property view
are used to modify the fluid package according to your
requirements.



5-12 Simulation Basis Manager

Editing a Fluid Package

1. From the Current Fluid Packages list, select the fluid package
that you want to edit.

2. Click the View button to display the Fluid Package Manager
property view.

3. Modify any of the parameters that comprise the fluid
package.

Deleting a Fluid Package

1. From the Current Fluid Packages list, select the fluid package
that you want to delete.

2. Click the Delete button.

HYSYS does not prompt you to confirm the deletion of your
fluid package. After the fluid package is deleted, the
information cannot be retrieved.

Copying a Fluid Package

1. From the Current Fluid Packages list, select the fluid package
you want to copy.

2. Click the Copy button.

Copying a fluid package creates a new fluid package with the
exact same properties as the original.

Importmg a Fluid Package

In the Current Fluid Packages group, click the Import
button. The Open File property view appears.

2. Browse to the location of your fluid package file (*.fpk).
3. Select the file you want to import and click Open.
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See Chapter 3 -
Hypotheticals in the
HYSYS Simulation Basis
guide for more
information.

Exporting a Fluid Package

1. In the Current Fluid Packages group, click the Export
button. The Save File property view appears.

2. Specify the name and location of the fluid package file.
3. Click Save.

Associating a Fluid Package with a
Flowsheet

1. In the Flowsheet-Fluid Pkg Associations group, select the
required flowsheet.

2. Click the corresponding Fluid Pkg To Use cell to open a
drop-down list.

3. From the list, click the fluid package you want to associate
with that flowsheet.

There must be at least one fluid package within a case before
you can assign it to a flowsheet. The Default Fluid Pkg drop-
down list specifies which fluid package to use as the default. The
default fluid package is automatically assigned to any new
flowsheets that are created within the case.

5.2.3 Hypotheticals Tab

This tab enables you to create non-library or hypothetical
components. Hypothetical components can be any of the
following:

e Pure components

e Defined mixtures

e Undefined mixtures
e Solids

You can also clone library components into hypothetical
components, which allows you to modify the library values.
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When you click the Hypotheticals tab, the following property
view appears.

Figure 5.7

# Simulation Basis Manager |_ (O] x|
—Hypulhel\cal Groups——————— ~Hypothetical Quick Feference
Yiew... Hypo Mame Group Mame N Yiew Hypo... |
MEP[0]49* Blend-1| |
Add... NEBP[O]73" Blend-1 Wiew Group... |
MNEPIOJTT1” Blend-1
Delete MEF[ON 44~ Elenid-1 i owe Hppos |
MEP]17E" Blend-1
Translocate... MEBF[0]208* Elend-1 Clone Comps... I
MNEP[D]240* Blend-1
MNEP[DJ272 Blend-1
Impart MEP[D]304* Blend-1
—I MEP[D]335* Blend-1
B MEP[D]368* Blend-1
MEP[D]400* Blend-1
MEFI433 Blend1 | x|
Companents I Fluid Pkgs  Hypotheticals | 0il anager I Petraleum Assays I Feactions I Companent Maps I UserProperty r
Enter FWT Environment | Returm to Simulation Environment |

A broad selection of estimation methods are provided for the
various Hypo groups, ensuring the best representation of the
behaviour of the hypothetical components in the simulation. In
addition, methods are provided for estimating the interaction
binaries between hypotheticals and library components. You can
also use hypotheticals with the Tabular Package and in
reactions.

Hypothetical components are independent of the fluid package,
and when created, they are placed in a Hypo Group. Since
hypothetical components are not exclusive to a particular fluid
package, multiple fluid packages can share hypotheticals. You
can create a hypothetical component or group once and use it in
any fluid package within the case.

Addmg a Hypothetical Group

Click the Add button. The Hypo Group property view
appears.

2. From the Component Class drop-down list, select the class
for grouping your hypotheticals.
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3. Click either the Add Hypo or Add Solid button. Keep
clicking the button until all of the hypothetical components
are added to the group.

4. Enter the information from the following table for each
component so HYSYS can estimate the properties of the

components.
Normal Boiling Point Minimum Required Information
< 700°F (370°C) Normal Boiling Point
> 700°F (370°C) Normal Boiling Point and Liquid Density
Unknown Molecular Weight and Liquid Density

5. Each component also requires a UNIFAC structure. Click the
UNIFAC button to display the UNIFAC Component Builder
property view.

Deleting a Hypothetical Component

1. From the list of available hypothetical components, select
the component you want to delete.

2. Click the Delete button.

HYSYS does not prompt you to confirm the deletion of your
hypothetical component. After the component is deleted, the
information cannot be retrieved.

Cloning Library Components

Use this procedure to clone a library component into a
hypothetical component.

1. In the Hypo Group property view, click the Clone Library
Comps button. The Convert Library Comps to Hypothetical
Comps property view appears.

2. The Source Components group has two lists. From the list of
available component lists, select the component list that
contains the component you want to clone.

Select more than one component by holding down the CTRL
key and clicking each component you want to select.
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3. From the lists of available library components, select the
component you want to clone.

4. In the Hypo Groups group, select the target hypo group for
your new hypothetical component.

5. Click the Convert to Hypo(s) button. This clones the
selected component(s).

Ed|t|ng a Hypothetical Group

From the list of available hypothetical groups, select the
hypothetical group you want to edit.

2. Click the View button to display the Hypo Group property
view.

3. From here you can add and remove hypothetical
components, change the component class, clone library
components and change estimation methods.

You can also access the Hypo Group property view by selecting a
hypothetical component from the Hypothetical Quick Reference
table and clicking the View Hypo button. The information that
appears corresponds to the hypo group the hypothetical
component is associated with.

Deleting a Hypothetical Group

1. From the list of available hypothetical groups, select the
hypothetical group you want to delete.

2. Click the Delete button.

HYSYS does not prompt you to confirm the deletion. After
the hypothetical group is deleted, the information cannot be
retrieved.

Importing a Hypothetical Group

1. Click the Import button. The Open File property view
appears.

2. Browse to the location of your hypothetical group file
(*.hyp).
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See Chapter 4 - HYSYS
Oil Manager in the
HYSYS Simulation Basis
guide for more
information.

3. Select the file you want to import, then click the Open
button.

Exportmg a Hypothetical Group

Click the Export button. The Save File property view
appears.

2. Specify a name for your hypothetical group file and the
location of your file.

3. Click Save.

5.2.4 Oil Manager Tab

The Oil Characterization environment is where the
characteristics of a petroleum fluid can be represented by using
discrete hypothetical components. Physical, critical,
thermodynamic and transport properties are determined for
each hypothetical component using correlations that you select.
The fully defined hypocomponent can then be installed in a
stream and used in any flowsheet.

To use the Oil Characterization environment, at least one fluid
package must exist in the case. Any hypothetical components
must be compatible with the property method used by the fluid
package.

HYSYS defines the hypocomponent by using assay data you
provide. The following are features exclusive to the oil
environment:

e Providing laboratory assay data

e Cutting a single assay

e Blending multiple assays

e Assigning a user property to hypocomponents

e Selecting correlation sets to determine properties
e Installing hypocomponents into a stream

e Viewing tables and plots for your input and for the
characterized fluid
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Figure 5.8

¥ Simulation Basis Manager !El m
Azzociated Fluid Package: Basis-1 vl
—Aszsociated Flowsheet
Agsooiah Flowshest Fluid PkgIn U
ssloycla = wéisze[Main] e nBasSin Ta Enter the O environment, There must be a
(] T-100 @k air Basis-1 Fluid Package and the aszociated Property Package

must be able to handle Hypo Components

Components I Fluid Pkgs I Hypotheticals DilManagelI Petioleum Assaps I Feactions I Component Maps I UserProperty r

Enter BT Enviranment... | Return to Simulation Environment. .. |

See Chapter 5 -
Reactions in the HYSYS
Simulation Basis guide
for more information.

For more information,
refer to the HYSYS OLI
Interface Reference
Guide.

5.2.5 Reactions Tab

The Reactions Tab in the Simulation Basis Manager allows you to
define reactions within HYSYS. You can define an unlimited
number of reactions and group these reactions in reaction sets.
The reaction sets are then attached to unit operations in the
flowsheet.

Any ReactionSet and Reaction in the Reaction Manager bank
cannot be attached to any unit operation in an electrolyte
flowsheet (reactor unit operations are disabled).

The electrolytes thermo calculation conducts a reactive and

phase flash at the same time. Therefore, adding any external
reactions to a unit operation is not yet allowed in HYSYS for
electrolyte simulation.
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The Reaction tab appears as shown in the following figure.

# Simulation Basis Manager M= E3
—Fxn Components———  ~Feactjon FReaction Set:
iew Bxn | Fieformer Fxn Set Wiew Set...
Run-2 = Combustor Bxn Set
Rxn-3 dd B | Shift R Set Add Set...
Ran-4 —
Delete Fsn | Delete Set
Copy P, | Copy Set...
Agzoc. Fluid Pkgs
Import Set..
Basiz-1
E xport Set
Add to FP
Add Comps: |
Companents I Fluid Pkgs I Hypotheticals I 0il b anager I Petroleum Assays  Reactions I Companent Maps I UserProperty r
Enter BT Enviranment. | i Retumn to Simulation Envionment: i

Use the Reaction Manager to do the following:
e Create a new list of components for the reactions or use
the components associated with a fluid package.
e Add, Edit, Copy or Delete reactions and reaction sets.

e Attach reactions to various reaction sets, or attach
reaction sets to multiple fluid packages.

e Import and Export reaction sets.

Adding a Reaction

Click the Add Rxn button. The Reactions property view
appears.

2. Select the type of reaction that you want to use.

3. Click the Add Reaction button. The Reaction Property
property view appears; in this property view, you can define
the following:

e Stoichiometry
e Conversion basis
e Equilibrium constant
e Other properties
. Click the Stoichiometry tab.
5. Click the field that displays **Add Comp**. Select the

component you want to use for the reaction from the drop-
down list.
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Fsn-l
B

Run-d

~Mew Reaction Type———————
= Kinetic

" Simple Rate

" Conwersion

" Equilibriurn

" Heterogeneous Catalptic

Copy Reaction..

6.

7.

Repeat the previous step until all of the required components
are added to the table.

In the Stoich Coeff column, enter a stoichiometric coefficient
for each component. This value must be negative for a
reactant and positive for a product.

Specify the coefficient for an inert component as 0 (which for
the Conversion reaction is the same as not including the
component in the table). Fractional coefficients are
acceptable.

Ed|t|ng a Reaction

From the list of available reactions, select the reaction you
want to edit.

Click the View Rxn button. The Reaction Property property
view appears. In this property view, you can modify the
following:

e Stoichiometry

e Conversion basis

e Equilibrium constant
e Other properties

Deleting a Reaction

1.

2.

From the list of available reactions, select the reaction you
want to delete.

Click the Delete Rxn button. HYSYS prompts you to confirm
the deletion.

Copying a Reaction

From the list of available reactions, select the reaction you
want to copy.

Click the Copy Rxn button. The Copy Reactions property
view appears.

Select the reaction you want to copy from the list of
reactions.

Use the radio buttons in the New Reaction Type group to
select the reaction type for the reaction copy.

Click the Copy Reaction button.
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Adding a Reaction Set

1. Click the Add Set button. The Reaction Set property view
appears.

2. In the Active List column, click the <empty> cell and use
the drop-down list to select the reaction you want to add to
the set.

3. In the Inactive List column, click the <empty> cell and
use the drop-down list to select the reaction you want to add
to the set. This reaction remains inactive, but it is included in
the set.

4. From the Solver Method drop-down list, select the reaction
solver method you want to use.

Available reaction solver methods:

Newton's Method
Rate Iterated
Rate Integrated
Auto Select

5. Add any of the available reactions to the set (as long as they
are the same type). A single reaction can be added to as
many sets as necessary.

Editing a Reaction Set

1. From the list of available reaction sets, select the reaction
set you want to edit.

2. Click the View Set button. The Reaction Set property view
appears. In this property view, you can do the following:

e Add and remove reactions in the reaction set.
e Modify the solver method.
e Activate and inactivate reactions already in the set.

Deleting a Reaction Set

1. From the list of available reaction sets, select the reaction
set you want to delete.

2. Click the Delete button. HYSYS prompts you to confirm the
deletion of the reaction set.
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Copying a Reaction Set

1. From the list of available reaction sets, select the reaction
set you want to copy.

2. Click the Copy button.

Copying a reaction set creates a new reaction set with the exact
same properties as the original.

Importing a Reaction Set

1. Click the Import Set button. The Open File property view
appears.

2. Browse to the location of your reaction sets file (*.rst).
3. Select the file you want to import, then click Open.

Exporting a Reaction Set

1. Click the Export Set button. The Save File property view
appears.

2. Specify the name and location of your reaction set file.
3. Click Save.

Adding a Reaction Set to a Fluid
Package

After creating reactions and reaction sets, you can associate the
set(s) with a fluid package.

1. Click the Add to FP button. The Add Reaction Set property
view appears.

2. From the list of available fluid packages, select the fluid
package to which you want to add a reaction set.

3. Click the Add Set to Fluid Package button.

5-22



Basis Environment 5-23

5.2.6 Component Maps Tab

See Chapter 6 - . The Component Maps tab allows you to map fluid component
Component Maps in the . . . .
HYSYS Simulation composmo.n across fluid package boundaries. 'Composmon
Basis guide for additional values for individual components from one fluid package can be
information. mapped to a different component in an alternate fluid package.

This is useful when dealing with hypothetical oil components.

¥ Simulation Basis Manager !El E

Companent Mapping
’7 I apping components fiom I Basiz-3 j to I Basis-1 j Create Collection ‘

r—LCollection: —tapz for Collectio
From B asiz To Basis Collection ETEN -
Basiol Basia Tall i Eallection
Easis-2 B asis-1 Call 2

] Components I Fluid Pkgs I Hypotheticals I 0il M anager I Petroleum Aezaps I Reaction: Component Maps | UserProperty i

Enter P¥T Enviranment... | Fieturn to Simulation Environment. .. |

Two previously defined fluid packages are required to perform a
component mapping. One fluid package becomes the target
component set and the other becomes the source component
set. Mapping is performed using a matrix of source and target
components. The transfer basis can be performed on a mole,
mass or liquid volume basis.

Addmg a Collection

In the Component Mapping group, select the fluid packages
you want to map.

2. After two distinct fluid packages are selected, click the
Create Collection button to add a new collection to the
Collections table.

The table lists the following information:

e The fluid package where the components came from
e The fluid package where the components are going
e The collection name (can be edited at any time)
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Addlng a Component Map

From the Collection drop-down list in the Maps for Collection
group, select the collection for which you want to map
components.

Click the Add button. The Component Map property view
appears.

In the component matrix, map all specifiable components
(values in red text). All source components appear in
columns and all target components appear in rows.

In the Transfer Basis group, select the basis of the
component transfer by selecting the Mole, Mass, or
Volume radio button.

Ed|t|ng a Component Map

From the Collection drop-down list in the Maps for Collection
group, select the required collection.

From the list of available component maps, select the
component map you want to edit.

Click the Edit button. The Component Map property view
appears. In this property view, you can modify the
parameters for the map.

Deleting a Component Map

1.

From the Collection drop-down list in the Maps for Collection
group, select the collection for which you want to delete
components.

From the list of available component maps, select the
component map you want to delete.

Click the Delete button.

You are not prompted to confirm the deletion, so ensure you
have selected the correct component map before deleting.
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5.2.7 User Property Tab

See Chapter 7 - User Use the User Property tab to create an unlimited number of user

Properties in the HYSYS  ,,5harties for use in the Simulation environment.
Simulation Basis guide

for more information.

i Simulation Basis Manager [_ O] =]
Uszer Propertie: ~User Property Par.
Wiew... User Property Mame ||| UgarProp-1
= tixing B asiz ale Fraction
Mixing Rule Pz F1 = F2 * SUM[=[FP)F1]
tixing Parameter F1 1.00000
tixing Parameter F2 1.00000
“Yariable Type Unitlesz
Lower Limit * alue <emply:
Delete | Upper Limit % alue <emply>
Components in master component list Froperty alue ;I
Methane <emply ]J
Ethane <empty> ||
Pronane ¢rmntus _I
Components I Fluid Pkgz I Hypotheticals I 0l kManager I Petioleum Assaps I Reactions I Component Maps  UserProperty I
Enter FWT Environment | Return to Simulation Enviranment. |

You can also create user properties in the Oil
Characterization environment. See Section 6.2.4 - User
Property Tab for more information.

User properties are any property that can be defined and
calculated on the basis of composition. You supply a user
property value for each component in a fluid package, then
select the mixing basis and mixing equation to calculate the

total user property.

When a user property is defined, HYSYS calculates the value of
the property for any stream through the user property utility.
User properties can also be set as Column specifications.
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Refer to the HYSYS
Simulation Basis guide
for more information
regarding the mixing
rules.

Adding a User Property

1. Click the Add button. The User Property property view
appears.

2. Click the Data tab.

™ User Property: UserProp-2 | _ O] =]
B asic user prop definitiorr
Mixing Basis Male Fraction
Mixing Rule Prmix"F1 = F2 * SUM[i*P(i] "F 1)
Mizing Parameter F1 1.00000
tixing Parameter F2 1.00000
Unit Type Unitless
Lower Limit Value 0.500000
Upper Limit Walue 1.45000
~Refinery Dptian:
Iin waming user prop value <emphy:
Max warning user prop value <emphys
Correlation lawer temp limit 96.8000 F
Correlation upper temp limit 1832.00F
Relative talerance in synthesis 1.00000e-002
Paolynamial coefficient al 0.000000
Polynomial coefficient al 0.000000
Polynomial coefficient a2 0.000000
Folynomial coefficient a3 0.000000
Polynamial coefficient ad 0.000000
Polynamial coefficient a5 0.000000
rInitial user property values for all components in master component lis!
Component Froperty Yalue j‘
Methane <Lemplys
Ethane <Lemplys
Propane <Lemply
L] i-Butane <LEmplys ;I
i
Edit component user property values.. | Name IUSBTPTUE'Q

In the Mixing Basis field, use the drop-down list i to select
the basis for mixing.

In the Mixing Rule field, use the drop-down list to specify
the mixing rule to use with for your user property.

Specify values for the mixing rule parameters F1 and F2 to
accurately reflect your property formula. By default these
parameters have a value of 1.00.

Select a unit from the Unit Type drop-down list for the user
property value. If the unit type is Temperature, the internal
unit used is degrees Kelvin. This is important when
calculating the mixed value for a stream.

Specify a lower and upper limit for your user property in the
Lower Limit Value and Upper Limit Value cells.
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The property parameters determine how the user property is
calculated in all streams. Whenever the value of a user property
is requested by the User Property utility or by the Column,
HYSYS uses the composition in the specified basis and calculates
the user property value using the mixing rules and parameters
that you set.

Ed|t|ng a User Property

From the list of available user properties, select the user
property that you want to edit.

2. Click the View button. The User Property property view
appears.

In this property view, you can edit all of the parameters that
define the user property.

Deleting a User Property

1. From the list of available user properties, select the user
property that you want to delete.

2. Click the Delete button.

You are not prompted to confirm the deletion of your user
property, so ensure you are deleting the correct one. After a
user property is deleted, it cannot be retrieved.
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Refer to Section 5.2.5 -
Reactions Tab and
Chapter 5 - Reactions
in the HYSYS
Simulation Basis guide
for more information
about reactions and
reaction sets.

5.3 Reaction Package

From the Basis menu, select Reaction Package to open the
Reaction Package property view. Use this property view to
create, copy and edit both reactions and reaction sets. You can
attach reactions to a reaction set and make a Reaction Set
available to unit operations within the current case.

Double-click on
the selected
reaction to open
its property view.

The reactions in the Current
Reaction Sets group are
available to all the unit
operations in the current case.

Clicking this
button creates a
new reaction
set.

Reaction Package

Current Feaction Sets Available Reaction Sets

Combustor Rxn Set

Refoimer Rxn Set
SoAddSet {1 spi Run Set

Combustor Fun Set 750
Reformer Fixn Set

Mew Set..

Shift Fxn Set Rin-3
Synthesis Synthesis Copy Set... Rxn-4
Remove - Rxn-G
Rian-b-1
Rar-5-1-1
Agsociated Feactions Assooiated Reactions
Ran-1 Rirn-1
Run-2 Risn-2

Rixn-3 Firn-3 Add Rsn...
Ly
Copy Rzn...

Attached reactions for Click this bu(ton Click this button to
the selected reaction to add a new make a copy of the
set. reaction. selected reaction.

The Reaction Package property view eliminates the need to
return to the Reaction tab of the Simulation Basis Manager when
defining reactions and reaction sets. The only task when
defining reactions that must be done in the Simulation Basis
Manager is the selection of components.
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Refer to Chapter 1 -
Components in the
HYSYS Simulation Basis
guide for more
information.

5.4 Component Property
View

The Component property view enables you to view and edit the
properties of a component. The two types of property views are
the traditional component property view and solid component
property view.

You can access both types of property views from the
Component List property view. You can also access the property
view for hypothetical and solid hypothetical components from
the Hypo Group property view.

Refer to the following figure to see how both the Traditional and
Solid pure component property views appear.

™ Piopane S S ™ 50lid - Carbon M= E
Compaonent |dentification Compaonent |dentification
Component Mame Propane | Component Mame Carbon
Family # Class Hydracarbon Family # Class Mizcelaneous
Chern Farmula C3HE Chern Farmula C
1D Number ] 1D Number 378
Group Mame Group Hame
CAS Mumber CAS Mumber
UNIFAL Stucture
[(cH32 CH2
Usger ID Tags
Uszer ID Tags Tag Number | Tag Text |
TagMumber | TagTest | 1 <emply> Mot Spec'd
1 <Emplyy Mot Spec'd
= ID [Props | Paint | TD=p | PSD
ID | Ciitical | Point [ TDep | UserProp De\ete| Bl Flamaiies |
Delete Edit Properties

Both of these property views contain five tabs and the
information is colour coded according to the type of information
being displayed. The following table explains the color coding.

Colour ‘ Information description

Red Values estimated by HYSYS.

5-29




5-30

Component Property View

Colour ‘ Information description

Blue User defined values.
Black Calculated values or information that you cannot
modify.

You can supply values for any of the component properties, or
overwrite values estimated by HYSYS. If you change a specified
value, all properties previously estimated using that
specification are removed.

5.4.1 Viewing a Pure
Component

Use this procedure to view the properties of a pure component

found in a component list.

1. Select the pure component you want to view from the list of
available components.

2. Click the View Component button. The Component
property view appears for the selected component.

Accessing a Hypothetical
Component Property View

You can access the Hypothetical Component property view using
the following methods:

e In the Component List property view, select the
component from the list of selected components and click
the View Component button.

e On the Hypotheticals tab of the Simulation Basis
Manager, select the component from the Hypothetical
Quick Reference table and click the View Hypo button.

e In the Hypo Group property view, select the component
from the list of available components and click the View
button.
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5.4.2 Defining a Traditional
Hypothetical Component

Open the component property view, or create a new
hypothetical component.

Refer to the sections 1.
Adding a Hypothetical
Component Group and

Adding a Hypothetical 2. Click the ID tab.
G f
inFSr“n'?at?gn”,"“e 3. Click the Structure Builder button. The UNIFAC Component

Builder property view appears.

4. From the list of available UNIFAC groups, select the sub-
group you want to add to your structure.

5. Click the Add Groups button.

6. Repeat steps 4 and 5 until you have the structure you want
and there are no free bonds.

7. Close the UNIFAC Component Builder property view.
8. Click the Critical tab.

9. Enter the information from the following table so HYSYS can
estimate the properties of your component.

Minimum Required Information

Normal Boiling Point

< 700°F (370°C)
> 700°F (370°C)
Unknown

Normal Boiling Point
Normal Boiling Point and Liquid Density
Molecular Weight and Liquid Density

10. After entering the values, click the Estimate Unknown
Props button to calculate the other properties.

5.4.3 Defining a Solid
Hypothetical Component

Refer to the sections
Adding a Hypothetical
Component Group and
Adding a Hypothetical
Group for more
information.

Open the component property view, or create a new
hypothetical component.

Click the Critical tab.
Enter both the molecular weight and density (at minimum).

Click the Estimate Unknown Props button to calculate the
other properties.
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6 Oil Characterization
Environment
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Refer to Chapter 4 -
HYSYS Oil Manager in
the HYSYS Simulation
Basis guide for additional
information.

|

Qil Environment icon

Introduction

6.1 Introduction

The Oil Characterization environment enables you to
characterize petroleum fluids by creating and defining Assays
and Blends. The oil characterization procedure generates
petroleum hypocomponents for use in your fluid package(s).
The Oil Characterization environment is accessible only through
the Simulation Basis environment.

To enter the Oil Characterization environment, at least one
fluid package must exist in the case and any hypothetical
components must be compatible with the property method
used by the fluid package.

The Desktop for the Oil Characterization environment is similar
to the Desktop in the Simulation Basis environment. Icons
specific to generating oils appear and the Oil Characterization
Manager is the Home View.

Accessing the Oil Characterization
Environment

To enter the Oil Characterization environment, click the Qil
Environment icon or the Enter Oil Environment button found in
the Oil Manager tab of the Simulation Basis Manager.
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Refer to Chapter 14 -

Utilities in the HYSYS
Operations Guide for

more information about
the BP Curves utility.

6.2 QOil Characterization
Manager

The Oil Characterization Manager contains five tabs and four
buttons. The buttons are as follows:
e Clear All. Click to clear all the information entered or
imported in the Oil environment.

e Calculate All. Click to calculate all unknown variables.
This button is only effective if you supply enough
information about the hypocomponents.

e Oil Output Settings. Click to open the Oil Output
Settings property view.

e Return to Basis Environment. Click to return to
Simulation Basis environment.

6.2.1 Oil Output Settings
Property View

To access this property view, click the Oil Output Settings button
on the Oil Characterization property view.

During the characterization of an oil or the calculation of boiling
ranges for a fluid in the BP Curves utility, the initial boiling point
(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’s 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.
With a 1% IBP value, HYSYS uses the boiling points of all
components in the first volume percent of the given fluid and
calculates a weighted average boiling point that is used as the
IBP for any further analysis.

The final boiling point is determined similarly, using the
weighted average of the boiling points for the components found
in the final two liquid volume percents of the fluid.
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¥ 0l Dutput Settings [— 1]

—Global Initial and Final Boiling Point:

IBF cut paint, % 1.000
FBF cut point, % 58 000
Basis for IBF & FEP Liquid Wolume %

—Global Default Intercorversion Methods for Output—————————————————

ASTH DBE Interconversion Method: AP11974 A
ASTM D 2887 Interconversion Methad: | 4P| 1937 -

Change Interconverzsion kethods for Existing Column Specs |

These IBP and FBP values can be modified in this property view.
In the IBP cut point and FBP cut point fields, enter the values
you want to use for calculating your BP curve.

Refer to the following table for a description of the values.

Field ‘ Description

IBP cut point Specify a value from 0% to 5%.

FBP cut point Specify a value from 90% to 100%.

Basis for IBP & Using the drop-down list, select the basis for your

FBP boiling points. You have three choices: Liquid
Volume%, Mass% and Mole%.

You can also specify the Interconversion method used for the
ASTM D86 interconversion and ASTM D2887 interconversion.
Select the method you want to use.

For the ASTM D86 Interconversion Method, the following options
are available:

API 1974
API 1987
API 1994
Edmister-Okamoto 1959

For the ASTM D2887 Interconversion Method, the following
options are available:

e API 1987

e API 1994 Indirect

e API 1994 Direct
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See Section 4.5 -
Characterizing Assays
in the HYSYS
Simulation Basis guide
for additional
information.

Refer to Section 12.8 -
Oil Input Tab for more
information.

6.2.2 Assay Tab

The Assay tab allows you to manage the oil assays in your case.
Use this tab to add new assays and modify existing ones. You
can also import assays from other cases or export them for use
with another case. The Description field lets you add notes for
individual assays.

¥ 0il Characterization

Available Assay.

=10l

Assay [nformation

Narne
Agsay-] i Wiew.. | IW
Add. | LDiescription

Delzte |
Clore |
Import |
Export |

Oil Input Preferences. ..

=
Assayl Cut/Blend I User Property I Correlation I Install Oil |

Clear All | Calculate Al | Qil Qutput S ettings. .. | Eieturn to Basis Environment

The minimum amount of information required to characterize a
petroleum fluid is either a laboratory distillation curve or two of
the following three bulk properties:

e Molecular Weight
e Density
e Watson UOP K factor

The more information you supply, the better the results will be
for your oil characterization.

All physical and critical properties are generated from an
internally generated TBP curve at atmospheric conditions.
Regardless of the assay data provided, HYSYS converts it to an
internal TBP curve for the characterization procedure. This
internal TBP curve is not stored with the assay.

Click the Oil Input Preferences button to change the default oil
preferences.

6-5



6-6 Oil Characterization Manager

TEP

ASTH DB

ASTH D11BD
ASTH DBE-D1160
ASTH D2887
Chromatograph
EFV

MNone

Assay Data Type
options

Adding an Assay

1.

2.
3.

In the Oil Characterization property view, click the Add
button. The Assay property view appears.

Click the Input Data tab.

In the Assay Definition group, use the Bulk Properties drop-
down list to specify if you are supplying bulk properties.
Select either Not Used or Used.

From the Assay Data type drop-down list, select an assay
data type option.

Depending on the assay data type selected, supply
information for the following:

e Light Ends curve

e Molecular Weight curve

e Density curve

e Viscosity curves

e Distillation conditions

Each definition requires you to provide data in the Input
Data group. Click the required radio button and either enter
the data directly into the table or click the Edit Assay radio
button.

Click the Light Ends Handling & Bulk Fitting Options
button to specify if a given curve contains light-ends
contributions. Also, specify whether the specified bulk
properties contains light-ends and partition a property curve,
so that some sections can be adjusted more than others.

Editing an Assay

1.

From the list of available assays, select the assay you want
to edit.

Click the View button. The Assay property view appears.
Click the Input Data tab, then modify the assay data.

Click the Calculation Defaults tab, then modify how the
hypocomponents are calculated.
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Deleting an Assay

1.

2.

From the list of available assays, click the assay you want to
delete.

Click the Delete button.

You will not be prompted to confirm the deletion of an assay,
however, assays being used by a blend will not be deleted.

Cloning an Assay

1.

2.

From the list of available assays, select the assay you want
to clone.

Click the Clone button. Cloning creates a new assay with the
exact same properties as the original.

Importing an Assay

1.

2.
3.

Click the Import button. The Open File property view
appears.

Browse to the location of your assay file (*.oil).

Select the file you want to import and click Open. The new
assay appears in the list of available assays.

Exporting an Assay

1.

2.
3.

Click the Export button. The Save File property view
appears.

Specify a name and location for your assay file.
Click Save.
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See Section 4.6 -
Hypocomponent
Generation in the HYSYS
Simulation Basis guide
for additional information.

For more information, refer
to Chapter 4 - HYSYS Oil
Manager in the HYSYS
Simulation Basis guide.

6.2.3 Cut/Blend Tab

The Cut/Blend tab allows you to manage the hypocomponents in
a case.

il
—Awalable Blend ~Blend Information N
Err T ———————— ame
Elend-1 Wiew... | IM‘—
Add.. | Description
Delete |
Clone |

Assay Cuh"BIendI User Property I Correlation I Install Ol |

Clear All | Calculate All | Qil Qutput Settings... | Fieturn to Basiz Environment

The Cut/Blend tab allows you to do the following:

¢ Add new blends
e Modify existing blends
e Clone existing blends

e Provide descriptions for individual blends so others can
easily access the information.

The Cut/Blend characterization splits internal working curves for
one or more assays into hypocomponents.

To modify the graph labels in a Blend plot, click the Clone
button. HYSYS generates a copy of the existing selected plot.
The cloned plot is independent, and its labels can be
modified and are not overwritten.

Adding a Blend

1. Click the Add button. The Blend property view appears.
2. Click the Data tab.
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3. From the list of available assays, select the assay you want
use for the blend.

4. Click the Add button. The assay is moved from the list of
available assays to the Oil Flow Information table.

5. In the Oil Flow table, specify the flow units for the oil as
either Liquid Volume, Molar, or Mass.

6. Specify the flow rate of the oil.

7. From the Cut Option Selection drop-down list, select one of
the following cut options:
e Auto Cut
e User Ranges
e User Points

There is no limit for the number of assays that can be included
in a single blend or the number of blends that can contain a
given assay. Each blend is treated as a single oil and does not
share hypocomponents with other blends or oils.

The Bulk Data button is available when more than one assay is
present in the Qil Flow Information table. Clicking this button
opens the Bulk Values property view, where you can provide the
following bulk data for a blend:

e Molecular Weight

e Mass Density

e Watson (UOP) K

e Viscosities at two temperatures.

The Bulk Data feature is useful for supplying the bulk viscosities
of the blend if they are known.

Editing a Blend

1. From the list of available blends, select the blend you want
to edit.

2. Click the View button. The Blend property view appears.
3. Click the Data tab, then modify the data for the blend.
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Refer to Section 4.7 -
User Property in the
HYSYS Simulation Basis
guide for additional
information.

Oil Characterization Manager

Deleting a Blend

1. From the list of available blends, click the blend you want to
delete.

2. Click the Delete button.

HYSYS will not prompt you to confirm the deletion of a blend,
so ensure you have selected the correct blend before
deleting.

CIonlng a Blend

From the list of available blends, select the blend you want
to clone.

2. Click the Clone button. Cloning a blend creates a new blend
with the exact same properties as the original.

6.2.4 User Property Tab

The User Property tab allows you to create an unlimited number
of user properties for use in the Simulation environment. You
can only create user properties in the Basis environment.

Figure 6.4

L5
—évallable User Propertie User Property Informatio
Name
UserProp-1 Wiam_ |
UszerProp-2 = IUserPrnp-E
Description
Delete |
Clone |

Azzay | Cut/Blend User Property | Cormelation InstallD\Il

Clear Al | Calculate Al | Oil Dutput Settings... | Beturn to Basis Environment
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A user property is any property that can be defined and
calculated on the basis of composition. Examples for oils
include RON and Sulfur content.

During the characterization process, all hypocomponents are
assigned an appropriate property value. The value of the
property for any flowsheet stream is then calculated. This
enables user properties to be used as Column specifications.

Adding a User Property

1. Click the Add button. The User Property property view
appears.

2. Click the Data tab.

3. Use the drop-down list in the Mixing Basis field to select
the basis for mixing.

4. Use the drop-down list in the Mixing Rule field to specify
the mixing rule to use with your user property.

5. Specify values for the mixing rule parameters F1 and F2. By
default these parameters have a value of 1.00.

6. Select a unit from the Unit Type drop-down list for the user
property value. If the unit type is Temperature, the internal
unit used is degrees Kelvin. This is important when
calculating the mixed value for a stream.

7. Specify a lower and upper limit for your user property in the
Lower Limit Value and Upper Limit Value cells.

The choice of Mixing Basis applies only to the basis that is used
for calculating the property in a stream. You supply the property
curve information on the same basis as the Boiling Point Curve
for your assay.

The values you provide for the light end components are used
when calculating the property value for each hypocomponent
(removing that portion of the property curve attributable to the
light ends components).

This is not the property curve information. These values
determine how the user property is calculated in all flowsheet
streams. When the value of a user property is requested for a
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stream, the composition in the specified basis is used and the
property value is calculated using your mixing rule and
parameters.

Ed|t|ng a User Property

From the list of available user properties, click the user
property you want to edit.

2. Click the View button. The User Property property view
appears.

3. Click the Data tab and modify the data for the user property.

Deleting a User Property

1. From the list of available user properties, click the user
property you want to delete.

2. Click the Delete button.

You will not be prompted to confirm the deletion of a user
property, so ensure you have selected the correct one before
deleting.

Cloning a User Property

1. From the list of available user properties, select the user
property you want to copy.

2. Click the Clone button. Cloning a user property creates a
new user property with the exact same properties as the
original.
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6.2.5 Correlation Tab

See Section 4.8.1 - This tab allows you to manage the correlations in a case. Use

Correlation Tab in the ; - - e
HYSYS Simulation this tab to add new correlation sets and modify existing sets.

Basis guide for more

e
—Awalable CorrelationSets———————  ~Conelation Set Informatio
Err T ——————————— ame
Diefault Set Wiew... | IW
| Description
Delete |
Clone |

Assayl Cut/Blend I User Property  Correlation | [nstall Oil |

Clear Al | Calculate Al | Oil Dutput Settings... | Eeturn to Basis Environment

You cannot change the correlations or ranges for the Default
correlation set. If you want to specify different correlations or
temperature ranges, create a new correlation set.

Addmg a Correlation Set

Click the Add button. The Correlation Set property view
appears.

2. Click the Options tab and use the drop-down list in the MW
column to specify the correlation you want to use.

3. Repeat step 2 for each of the columns in the table: SG, Tc,
Pc, Acc. Factor and Ideal H.

Property correlations can be changed for the entire range or
they can be made valid for only certain boiling point ranges.
4. To divide correlations over several boiling ranges, click the

Add New Range button. The Add Temperature Range
property view appears.

5. In the New Temp field, enter the temperature at which you
want to split the range.
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6. Click the Split Range button and specify correlations in
these two ranges. You can add as many temperature splits
as required.

7. In the Assay and Blend Association group, select the New
Assays/Blends checkbox to add all new assays and blends
that were created using this correlation set.

8. Select the Available Assays radio button.

9. In the Assay/Blend table, select the Use this Set checkbox
to use all the assays in this correlation set.

10. Select the Available Blends radio button.

11.In the Assay/Blend table, select the Use this Set checkbox
to use all the blends in this correlation set.

Changes to the Molecular Weight or Specific Gravity correlations
are applied to the assay curve, while the critical temperature,
critical pressure, acentric factor and heat capacity correlations
are applied to the blend’s hypocomponent properties.

Changes to the assay correlations have no effect when you
supply a property curve (for example, Molecular Weight). The
changes only apply when properties are being estimated.

Removing a Split

1. Click the Remove Range button. The Remove property view
appears.

2. From the list of available splits, select the split you want to
remove.

3. Click the Merge Temp Range button. When you merge a
range, you delete the correlations for the range with a Low
End Temperature that is equal to the range temperature you
are merging.

Changes to the correlations for an input assay results in the
recalculation of that assay followed by the recalculation of any
blend that uses it. Existing oil is automatically recalculated/re-
cut using the new correlations and components installed in the
flowsheet.
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Editing a Correlation Set

1. From the list of available correlation sets, click the
correlation set you want to edit.

2. Click the View button. The Correlation Set property view
appears.

3. Click the Options tab and modify the data that makes up

the correlation set.

Deleting a Correlation Set

1.

2.

From the list of available correlation sets, click the
correlation set you want to delete.

Click the Delete button.

You will not be prompted to confirm the deletion of a
correlation set, so ensure the correct correlation set is
selected before deleting.

Cloning a Correlation Set

1.

2.

From the list of available correlation sets, select the
correlation set you want to copy.

Click the Clone button. Cloning a correlation set creates a
new correlation set with the exact same properties as the
original.
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See Section 4.8.3 -
Install Oil Tab in the
HYSYS Simulation Basis
guide for more
information.

6.2.6 Install Oil Tab

Use this table to install an oil blend into a flowsheet.
1. Select the Install checkbox.
2. In the Stream Name column, type a stream name for that

blend. You can use an existing stream name or provide a

new one. If you do not provide a name, the hypocomponents
are not attached to the fluid package.

3. Use the drop-down list in the Flow Sheet column to specify
for which flowsheet you want to install the stream containing
the hypocomponents.

Figure 6.6

0il Install Informatiorr

0l Characterization

I 3

il M ame
Lol

Ready

Ingtall

Stream Name

Flow Sheet

Elend-1 [

=

PreHeat Crude

Caze [Main]

] Assay] Cut/Blend I User Property I Caorrelation Inslalll:lill

Clear &l

Calouatedl |

Oil Dutput Settings... |

Beturn to Basis Environment
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Introduction

7.1 Introduction

The Simulation environment contains the main flowsheet where
you do the majority of your work (installing and defining
streams, unit operations, columns and subflowsheets).

Before entering the Simulation environment, you must have
a fluid package with selected components in the component
list and a property package.

If you do not have the above requirements, you cannot enter
the Simulation environment.

This flowsheet serves as the base level or *main” flowsheet for
the whole simulation case. Any number of subflowsheets can be
generated from the main flowsheet, but there is only one main
flowsheet environment. Each individual subflowsheet that is

installed has its own corresponding subflowsheet environment.

To enter the Simulation environment, click either the Enter
Simulation Environment button or Return to Simulation
Environment button in the Basis environment.
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/.2 Main Properties

To access the Simulation Case property view, do one of the
following:

e Select Main Properties command from the Simulation
menu.

e Press CTRL M hot key combination.

The Simulation Case property view appears as shown below:

Figure 7.1

™ Simulation Case: Case

Hame IEase Tag |Main
Object Statu
Minirmum Sewverity -

Sever: Source Message

m—
Statug Meszages | Calc Levels I Motes I ‘wiebModels I P Balance I I—

For the Simulation Case property view of a subflowsheet
environment, an extra button called Main Environment
appears at the bottom right corner of the property view. This
button enables you to return to the main environment.
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/7.2.1 Status Message Tab

The Status Message tab allows you to view any errors or
warnings in your case, hame the flowsheet, and provide a tag
for it.

Figure 7.2

Mame  |Caze Tag |Main
~Object Statu:
Minimum Severity 'l
Severib Source Message N
Optional Info Atm Feed Unknawn Compositions J
Optional Info At Feed Unknawn Temperature
Optional Info Atm Feed Unknown Pressure
Optional Info Atm Feed Unknown Flow R ate
Optional Info Atm Feed Mot Solved
Optional Infa | Atm Feed &CO Unlnown Compositions
Optional Infa | Atm Feed &CO Unknawn Temperature
Optional Infa | Atm Feed @CO Unknown Pressure ;I
n—
Status Messages | Calc Levels I Motes I WiehModel: I PV Balance I r

e To name the flowsheet, click the Name field and type a
name for the flowsheet. The default name is Case.

e To add a tag to the flowsheet, click the Tag field and type
a tag for your flowsheet. The default tag for the main
flowsheet is Main.

The Object Status group displays the current status messages
for all objects in the flowsheet according to the minimum
severity. In the Minimum Severity drop-down list, click one of
the following options:

e OK. Sets the minimum severity at OK.

e Optional Info. Sets the minimum severity at Optional
Info.

e Warning. Sets the minimum severity at Warning.

¢ Required Info. Sets the minimum severity at Required
Info.

e X*XError**, Sets the minimum severity at **Error**,
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7.2.2 Calculation Levels Tab

The Calc Levels tab controls the order in which streams,
operations, and flowsheets are calculated.

Figure 7.3

™ Simulation Case: Case !E
m ———— You can ignore a certain
e Aok tanlon e é _stream or operation in a
Freflshap | @ 500 case by clearing its
FreFlshLia | WA 500 checkbox.
Hot Crude v 500
Atm Feed v 500
Main Steam | [ 500 Reset
Diesel Steam v 500
AG0 Steam v 500
Residuz | FZ 500 Clicking the Reset button
DG |l a0 returns all Calculation
‘waste WWater v 500 .
Naphtha | 7 500 | = Levels to their default

values.

b
Statuz Messages  Cale Levelsl Motes I ‘wiebhodel: I P B alance I I—

Convert to Template |

Use this procedure to change the calculation order/sequence of
a separator in the PFD.

1. Open the HYSYS case that contains the PFD you want to
modify.

2. Enter the Simulation Environment.

From the Simulation menu, select the Main Properties
command. The Simulation Case property view will appear.

4. Click the Calc Levels tab in the Simulation Case property
view.

5. Locate the name of the separator in the table on the Calc
Levels tab.

6. Enter a lower calculation level value in the appropriate cell
under the Calculation Level column.

7.2.3 Notes Tab

To see all notes entered in Use the Notes tab to add comments or descriptions about your
the case, refer to Section g ation. For example, this is a good location for documenting
7.19 - Notes Manager. .

changes made to the settings.

w
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For more information on
converting HYSYS case to
WebModels, refer to
Section 7.4 - HYSYS
Support for Aspen
WebModels.

Main Properties

7.2.4 WebModels Tab

The WebModels tab enables you to export a HYSYS simulation
case into a webmodel file.

Figure 7.4

e Modsl Name: [My web Model

Drescription: ITabIes Published to a 'Web Model.

Online Server: I

Online Project: I

ariable Tables Include | Wwhitable?

Wiew DataBack | Expart Weblodel |

Status Messz  Calc Levels I Notes WebModels _

7.2.5 PV Balance Tab

The PV Balance tab enables you to modify the property vector
balance calculation.

Figure 7.5

Property YYector Balance 5etting

Default Property Balance

Petioleumn Assap Balance i |

If you have an Extension Property Balance registered you may select it here
to perform selective balancing of property vectars. The extension wil be
called by unit operations atterpting to balance the mixing of streams when
one or more component properties have been modified at the stream level.

Statuz Messz Calc Levels I Motes I “webModels  PY Balance | Lock I

There are two balance option available for you to select: Default
Property Balance and Petroleum Assay Balance.

For the Petroleum Assay Balance, you can click the View button
to modify the balance calculation method for the assay
properties.
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Refer to Section 11.15 -
Case Security for more
information on locking
flowsheet.

Refer to Section 3.5 -
Templates for additional
information about
templates and extra tabs.

7.2.6 Lock Tab

The Lock tab enables you to lock the Main flowsheet by entering
a password in the field and press ENTER.

Figure 7.6

Lack Statu

The main flowsheet iz nat curently locked. Enter a passward to lock it:

Warning: If you forget the password vou will not be able to unlock it!
Once locked, you can not create or delete objects or change connectivity.
The lock will remain in effect if the case iz converted to a template.

Sub flawsheets have to be locked individually.

T Status Messz Calc Levels I Notes I ‘WebModels I P Balance ankl

/.2.7 Converting a Case to a
Template

Click the Convert to Template button in the Simulation Case
property view. You are prompted to confirm your selection and
save your case.

Converting your case to a template treats the flowsheet like a
“black box” and allows you to install it as a subflowsheet
operation in other cases.

After you convert the case to a template, the Exported
Connections and Exported Variables tabs become available and
the Convert to Template button disappears from the Simulation
Case property view.
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Figure 7.7

™ Simulation Case: Case

—Ezternally Accessible Yariable:

Data Source Description Add... fl

Edt.. |

Delete |

= P Balano Lock I Exparted Connection: ~ Exported Variables

/.3 HYSYS XML

HYSYS now contains the ability to represent a simulation case in
XML form. XML (Extended Markup Language) is used
extensively in the computer software industry to facilitate data
exchange between applications.
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The HYSYS XML property view lists all the current specifications
used to build the simulation case. To access the HYSYS XML
property view:

1. From the Simulation menu, select HYSYS XML.

2. The HYSYS XML property view appears.

Figure 7.8

N HYSYS XML M=l B3

rImport/E xport/Display Options———

v &l Basiz Infarmation

[¥ Fluid Packages

. o I Interaction Parameters
HYSYS Case Properties I~ Hypo Groups

[ Component Lists
[~ Reactions
I Dis

[~ User Properties

[~ Tabular
¥ Flowsheet Hierarchy
[¥ Operation Data

¥ Specifications Orly

¥ Attachments

I Include Colurnin Estimates
[~ Provide CalcBy Information
[~ Tieat Defaults as Specifications
™ Include Explicit Units
[~ Other Case Data
[ Explicity Handle Empties
[~ Overlay Specifications
I~ Morikers lanared on import)

Case Flowsheet Ohject Listing ¥ Mirirurn Correlation Info

ST ey R

General Properies | Basis Surnmary | haterial Stn

Uze WebBrowser
Auto Refresh

4

Export Caze as ®ML.. | Import =L | FRefrezh | Restare Qplionsl

Options ‘ Description

Allows you to return to the main Web page as shown in

ﬁ Figure 7.8.

Allows you to return to the previous page.

=

Allows you to go to the next page.

=

Import/Export/ Use the checkboxes to select the information you want
Display Options to appear in the Datasheet.

Use WebBrowser | If you want to view the data in a web page, select the
Use WebBrowser checkbox. If the checkbox is clear,
XML code is displayed.
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Options
Auto Refresh

‘ Description

To automatically update the web page, select the Auto
Refresh checkbox.

Input Summary
Format

If you want to view all the user specifications in the
HYSYS v2.4 case, select the Input Summary Format
checkbox. The functionality is similar to the Print-
Specsheet-Flowsheet capability in HYSYS 2.4.1, but
reports more specifications to produce a more accurate
representation of the case.

Scroll up and down for a list of
all flowsheet specification

list to jump to the list displayed
in groups.

ObjectMame  Reboler @COL1 |
:| details. Click the buttons in the
ObjectType  BPRcboierObjest

Export Case as
XML

Allows you to save the flowsheet specification details to
an *.xml file.

Import XML

Allows you to open the flowsheet specification details
from an *.xml file.

Refresh

Updates the list of current specifications in the
flowsheet.

Restore

Restores the default import/export options.

There are a number of options associated with the HYSYS XML
output. These control the amount of information saved to the

XML file.

Benefits of the HYSYS XML tool:

e A structured output of simulation case data that can be
queried using XML tools.

e An alternate form of case storage that allows the user to
rebuild the case from the XML file.

e The ability to read partial information (additional pieces
of equipment/streams or changed parameters for
existing streams or operations) over top of an existing

case.

Print the information in the Datasheet to an XML file:

1. Click the Export Case as XML button. The Save File
property view appears.

2. Specify a name and location for the Datasheet file, then click

Save.

Import a Datasheet from an XML file:
1. Click the Import XML button. The Open File property view

appears.

2. Browse to the location of the required Datasheet file (*.xml).
3. Select the file you want to import, then click Open.
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7.4 HYSYS Support for
Aspen WebModels

Aspen WebModels is a mechanism that enables a user to allow
remote users access to certain variables in a specific HYSYS
simulation case. A central server holds an XML file for each
simulation case. The XML file contains information about the
variables that are exposed, as well as an encoded version of the
simulator file(s). The remote user can only view an HTML page
that is created by the central server. The HTML page displays the
variable values and a PFD which is a graphical representation of
the flowsheet connectivity. The HTML page allows the user to
edit the values of certain variables. When the user changes
variable values, the central server starts the appropriate
simulator, loads the simulation case, solves the case with the
new variable values, and reports the results back to the remote
user via the HTML page.

/.4.1 Creating a HYSYS
WebModel File

Refer to Section 4.2 - You can create a WebModel file from an existing HYSYS

File for information on - - - .

creating and saving a new simulation case or from a new_HYSYS S|mulat|_on. case that you
HYSYS simulation case. have created. The WebModel file you create will include a range

of simulation variables and a Process Flowsheet Diagram (PFD).

The Figure 7.9 shows the PFD for the Steady State example
named gstrt-ss.hsc. This example is available in the HYSYS
sample cases folder, and it will be used to create a HYSYS
WebModel file.
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Specifying Variables for the
WebModel File

You have to specify the variables that you want the remote user
to view.

1. From the Tools menu, select Databook.
The Databook property view appears.

You can also access the Databook by pressing the CTRL D hot
key.




Simulation Environment 7-15

Figure 7.10

4 DataBook [_ (O] x|
~&yvailable Data Entrie
Object Wariable
Edi... |
Glycal Maszs Flow
Feactor Prods Temperature

i ingert.

Delete |

_—
Varnables | Prooess Data Tables I Stip Charts I Data Recorder I Case Studiss |

You will notice that variables have already been defined for
the gstrt-ss.hsc simulation case. However, you can add other
variables that you want the remote user to view.

2. Click the Insert button to add a variable. The Variable
Navigator property view appears.

3. From the available object list select an object, and then
select a variable from the available variable list.

Figure 7.11

¥ariable Navigator |_ (O] x|
Flowshest Object Wariable Wariable Speciiics oK
Condd +| [Phase StdIdeal Lig ¥ « | =
Column [COL1) | Coolant | | Phaze Surface Tensic Add
Glycol Phase Temperature -
Ovhd Yap Phaze Thermal Condu Obiject Filter——
Frop Oxide Phase User Property o Al
Fieactor Prods Phase Viscosity
Reactor Yent Phase Watson K. W Slirs
Rebl Phase Z Factar " UnitOps
Mavigator Scope——— FlecE Prods pHY alue ' Logicals
& Flowsheet Column 3 " ColmnOps
C Cas? Reactor [ Fraduct Hozzle EIevaJ '@ Cueleam
" Basis FeedeBlock_Prop Oxid Specific Gravity Customn. . |
Uil FeedeBlock_Wwater Fee_ | Specific Graviy rel i
ProductBlock_Glpcol Std Gas Flow
ProductBlock_Ovhdap _ | | Std Ideal Lig Mass Delj
PrechietBlacl Flazntor i St Idasl | in el Flow

“ariable Description: IPIBSSUIB LCancel |

4. Click the OK button to insert the variable in the Databook.
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Adding Process Data Tables for the
WebModel File

You will have to add the process data tables of variables to
export the WebModel as an XML file.
1. Click on the Process Data Tables tab of the Databook

property view. The objects and variables that you defined on
the Variables tab are shown in the Individual Data Selection

group.

Figure 7.12

% DataBook
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Drelete |
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Irert A1l ansbles

Femoye &l anables

b
Wariables  Process Data Tables | Stip Charts I D ata Recorder I Case Studies |

2. Click the Add button in the Available Process Data Tables
group to add a process data table. The default name for
process data table appears in the Process Data Table field
of the Individual Data Selection group.
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3. You can change the name of the process data table. When
the Show checkbox is selected the variable is added to the
process data table.

Figure 7.13

4 DataBook M=l 3
—Awvailable Process Data Tables————— Individual Process Data Selectio
odels [nputs e, Frocess Data Table IWBbM adels Inputs
WebModel: Outputs =
Add Object “ariable 5 how |
— ‘water Feed Pressune v
Delete | Coalant Heat Flow
Glycol Mass Flow [
Setup | Reactor Prods Temperature rd

Add Al Yariables| Invert All'Variables | Femove AllYaniables

e
‘Wariables  Process Data Tables | Stip Charts I [ ata Recorder I Case Studies |

4. If you want to view the process data table, select the
process table that you want to view from the Available
Process Data Tables group. Then click the View button. A
property view as shown in the figure below appears.

Figure 7.14

N webModels Inputs Data A= E3
Object ‘Y ariable “Value Unitz Tag Accesz Mode
‘W ater Feed Fressure 101.4 kPa Mo Tag | FRead/wiite
Feactor Prods Temperature 57.22 [ Mo Tag || FAead wiite
“iews DataBook... |

Figure 7.14 shows the details for the variables in the table. You
can add a descriptive tag for each variable, and you can also
change the access mode.

WebModels require that all the variables that are specified in
the table are either read/write or read-only.
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/7.4.2 Exporting the

WebModels as an XML File

You can now export an XML file that will contain information
about the variables in the process data tables.

1.
2.

From the Simulation menu, select Main Properties.
Click on the WebModels tab. A list of all the Process Data
Tables in the case is shown on this tab.

You can change the WebModel name and description in the
appropriate fields.

If you want to link the WebModel to an Aspen OnLine server
and project, type the server and project names in the
Online Server and Online Project fields.

If you want to include the variables in the WebModels file,
select the Include checkbox.

You can specify if the tables contain are writable variables by
selecting the Writable checkbox.

Figure 7.15

| simulation Case: Case !Em

e Model Name: [My '/sb Madel

Crescription: ITabIes Publizhed to a web Model.

Onling Server: I

Online Project: I

“Wariable Tables Include | ‘whitable?
wiebM odels Inputs v |~
‘wiebModels Dutputs v [
‘iew DataBagk | Expart Weblodel |

" Status Mess: Calo Levels INotes ‘WebModels _
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7. Click the Export WebModel button to create the.xml file.
The Save WebModels File property view appears.

Figure 7.16

Save WebModel File K E
Savejn: Ia Samples j - Iff( E=-

dynkukl xml
G-3_PFD_2002-10-22_5-10-0.8ML
TUTORL il

File name:

j Save I
| Cancel |

W Saveasipe  [webModsl Fies (ML)
i

8. Change the name for XML file in the File name field.
WebModels.xml is the default file name.

9. Click the Save button to save the WebModel XML file.

/7.4.3 Publishing a WebModel

Publishing a WebModel makes it available to other users over a
corporate Intranet. A WebModel cannot be directly published to
a WebModels library from Aspen WebModels Author. To publish a
model, you must log in to the WebModels service in Aspen
Enterprise Engineering (AEE). Please see the online
documentation for AEE on how to perform the publish task.

/.5 Optimizer

Refer to Chapter 6 - The Optimizer performs steady state optimization by finding
Optimizer Operation in \31yes of process variables that minimize or maximize a user-
the HYSYS Operations . . . . . .
Guide for more defined objective function. It has its own spreadsheet with
information about the attached variables that define the objective function and

t. . : . - - H
Optimizer. mathematical expression relating to the variables.
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Refer to Chapter 2 -
Dynamic Tools in the
HYSYS Dynamic
Modeling guide for
additional information.

In addition, you must set upper and lower bounds and
constraints that the process variables must satisfy. The
optimization must begin in a feasible region (in other words, all
constraints must be satisfied at the initial starting conditions).

7.6 Event Scheduler

Use the Event Scheduler to perform tasks at specified times
during the dynamic simulation of a process. Task times can be
predetermined, or they can depend on the simulation.

For example, you can set a task to begin 20 minutes into the
simulation or after a reboiler product stream temperature

stabilizes.

To access the Event Scheduler property view:

1. From the Simulation menu, select Event Scheduler.
You can also access the Event Scheduler using the CTRL E

hot key combination.
2. The Event Scheduler property view appears.

Figure 7.17
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The Event Scheduler can be used only in Dynamics mode.

7.6.1 Adding a Schedule

To add a new schedule:

1. From the Event Scheduler property view, click the Add
button in the Schedule Options group.

2. The Schedule Sequences group appears.

Figure 7.18

B Event Scheduler =] 3
~Schedule Options ~Legend———— ~Schedule Sequence:
& Complete Sequence Run Mode Status Ewent| “Waiting For ... | Pending Actions i |
Copy... | Fully Specified Add. |
Delete... | @ Holding [Delete |
| 7 @ Inactive &
mpor |
2 @ Incomplete LI
Expart... | ® Fuming Impart.... |
Sait... | @ TimeElapsed Erpor.. |
[z W aiting St |
v Smart Tree ¥ Trace Meszages
[~ Multi Events
-4 Schedule 1

i
—=equence Cantral Schedule Name

Start | Stop | Hesumel Hizld | Farze | Skip | |78chedule1 StalusEaneI...l

—T

Tree browser
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/7.6.2 Adding a Sequence

To add a new sequence:

You can add as many sequences as needed in a schedule.

From the Event Scheduler property view, click the Add
button in the Schedule Options group. The Schedule
Sequences group appears.

From the Schedule Sequences group, click the Add button.

The sequence appears in the Schedule Sequences table.

Figure 7.19

Schedule Sequences
Sequence Fiun Mode Status Ewent| ‘Waiting For... | Pending Actions Yiew
|| Sequence A OneShot Incomplete
Delete
Copy
|mpart.
Exzpart...
Sequence Control 5 chedule Hame
Start | Stop | Resume | Hold | Force | Skip ‘ Schedule 1 Status Panel

7.6.3 Adding an Event

To add a new event to the sequence:

You can add multiple events to a sequence.

From the Event Scheduler property view, click the Add
button in the Schedule Options group. The Schedule
Sequences group appears.

From the Schedule Sequences group, click the Add button.

The sequence appears in the Schedule Sequences table.
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3. Click the View button in the Schedule Sequences group. The
Sequence property view appears.

Figure 7.20

B Sequence A of Schedule 1 M= B3
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[Elete
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4. Click the Add button. The event appears in the table.

Figure 7.21

| Sequence A of Schedule 1 M= E3
i Ewent Specified LCondition Aaction List Jumnpwhen | Jump To iew... |
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Delete |

Copy |
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Defining an Event

1. From the Sequence property view, click the View button.
The Event property view appears, which allows you to define
events.

Figure 7.22

B Event 1 of Sequence A of Schedule 1 M= E3

—wait Fo.,.———————————— [Logical |F' Expression
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2. Click on the Condition tab.
Refer to Section 2.5.4 - The parameters on the property view change depending on

Event Property View in :
the HYSYS Dynamic the radio button you select.

Modeling guide for more
information.

3. In the Wait For group, select the condition you are waiting
for before running the event. Select from the following
options:

e The Logic to Evaluate True
e An Elapsed Amount of Time
e A Specific Simulation Time
e A Variable to Stabilize
Refer to Action List Tab 4. Click the Action List tab.
section from Section
2.5.4 - Event Property 5. Close the Event and Sequence property views to return to
View in the HYSYS the Event Scheduler property view.
Dynamic Modeling
guide for more 6. Click the Start button to start the integrator.
information.
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/.6.4 Editing a Sequence

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to edit.

Schedule Sequenc

Sequence Fun Mode Status Event| "Waiting For ... | Pending Actions
Sequence & OneShat Incomplete
Sequence B OneShot Incomplete

2. You can modify the sequence name and run mode. If you
want to modify the information for the defined event and the
sequence universal settings, click the View button. The
Sequence property view appears.

Figure 7.24

| Sequence A of Schedule 1 M= &3
# E-vent Specified Condition Action List Jurnpwhen | Jump To iew.. |
1 Evwent 1 True Condition 1 Action List 1 Mewver =
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Delete |

Copy |
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Analyze |
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7.6.5 Editing an Event

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to edit the
defined events.

Sequence B OneShot Incomplete

Schedule Sequenc
Sequence Fun Mode Status Event| "Waiting For ... | Pending Actions
Sequence & OneShat Incomplete

2. Click the View button in the Schedule Sequences group.
The Sequence property view appears.

3. From the Sequence property view, select the event you want
to edit.

# Event Specified Condition Action List Jump b/hen Jump To
1 Ewvent 1 True Condition 1 Action List 1 Never
2 Event 2 True Condition 2 Action List 2 Never

Click the View button. The Event property view appears.
5. Modify the event as required.

7.6.6 Deleting a Schedule

1. From the Event Scheduler property view, select the schedule
you want to delete from the tree browser.

@ Schedule 1
a4 Schedule 2
-4 Schedule 3

The Delete button is only active when a schedule exists in
the case.
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2. Click the Delete button in the Schedule Options group.

You will not be prompted to confirm the deletion of the
schedule, even if you have sequences and events defined.
Ensure the correct schedule is selected before deleting.

/7.6.7 Deleting a Sequence

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to delete.

Figure 7.28

Sequence & Oneshat Incomplete
Sequence B OneShat Incomplete

Schedule Sequence:
|’ Sequence Fun Mode Status Event| ' aiting Far Pending Actions

2. Click the Delete button in the Schedule Sequences group.

The Delete button is only active when a sequence exists in
the schedule.

You will not be prompted to confirm the deletion of the
sequence, even if you have events defined. Ensure you
selected the correct sequence before deleting.

7.6.8 Deleting an Event

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to delete the
defined events.

Seguence & OneShat Incomplete
Sequence B OneShat Incomplete

Schedule Sequence:
|7 Sequence Fun Mode Status Event| “aiting For ... | Pending Actions

2. Click the View button.

7-27



7-28 Event Scheduler

The Sequence property view appears.

# Event Specified Condition
1 Ewvent 1 True Condition 1
2 Evvent 2 Trug Condition 2

Action List Jumpwhen | Jump To
Aotion List 1 Mewer

Action List 2 M ewer

3. From the Sequence property view, select the event you want
to delete, and click the Delete button.

The Delete button is only active when an event exists in the
sequence.

You will not be prompted to confirm the deletion of the

event, so ensure you selected the correct event before
deleting.

7 6.9 Copying a Schedule

From the Event Scheduler property view, select the schedule
you want to copy from the tree browser.

m. Scheduls 1
m. Scheduls 2
-4 Schedule 3

Click the Copy button in the Schedule Options group to

make a copy of the selected schedule. The copied schedule is
added to the tree browser.

The Copy button is only active when a schedule exists in the
case.
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/7.6.10 Copying a Sequence

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to copy.

Schedule Sequence:

Sequence Fun Mode Status Event| “aiting For ... | Pending Actions
Seguence & OneShat Incomplete
Sequence B OneShat Incomplete

2. Click the Copy button in the Schedule Sequences group to
make a copy of the selected sequence.

The Copy button is active when a sequence exists in the
schedule.

7.6.11 Copying an Event

1. From the Schedule Sequences group of the Event Scheduler

property view, select the sequence you want to copy the
defined events.

Schedule Sequenc

Sequence Fun Mode Status Event| "Waiting For ... | Pending Actions
Sequence & OneShat Incomplete
Sequence B OneShot Incomplete

2. Click the View button. The Sequence property view appears.

i Event Specified Condtion Action List Jurnp when Jurp To
1 Ewent 1 True Candition 1 Action List 1 Mewer
2 Evvent 2 True Caondition 2 Action List 2 M ewer

3. From the Sequence property view, select the event you want
to copy, and click the Copy button.
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The Copy button is only active when an event exists in the
sequence.

7.6.12 Importing a Schedule

1. From the Schedule Options group of the Event Scheduler
property view, click the Import button. The File Selection
for Importing Schedule property view appears.

Figure 7.35

File Selection for Importing Schedule HE
Loak jn: Ia Support j - I‘j( EE-

|_0LIData
schedulel sch

File hame: I j Open I
j Cancel |

Files of bype: IScheduIe Files [*.sch] 1
24

2. Browse to the location of the saved schedule file (*.sch).

3. Select the file you want to import, then click the Open
button.
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7 6.13 Importing a Sequence

From the Schedule Sequences group of the Event Scheduler
property view, click the Import button.

The File Selection for Importing Sequence property view

appears.
Figure 7.36
File Selection for Importing Sequence K E
Look jr: I £ Paks j - ﬁ Ea-

sequenced. seq

File hame: ||

Open I
Cancel |

2

My Hr ork P...

L L

Files of lype: ISequence Files [*.2eq)

2. Browse to the location of the saved sequence file (*.seq).

3. Select the file you want to import and click the Open button.

7.6.14 Exporting a Schedule

1. From the Event Scheduler property view, select the schedule
you want to export from the tree browser.

2. Click the Export button.

The Export button is only active when a schedule exists in
the case.

The File Selection for Exporting Schedule property view
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appears.
Figure 7.37
File Selection for Exporting Schedule 1 K E
Save jn: Ia Support j - I‘j( =

|_10LIData

File hame: ||

Save I
Cancel |

2

L L

Save as type: I Schedule Files [*.2ch)

3. In the File name field, specify the name for the schedule file

From the Save in drop-down list, select the location to save
the schedule file and then click the Save button.

7.6.15 Exporting a Sequence

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to export.

2. Click the Export button.

The Export button is only active when a sequence exists in
the schedule.

The File Selection for Exporting Sequence property view
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appears.
Figure 7.38
File Selection for Exporting Sequence B K E
Save in: Ia User j - I‘j( =

File hame: I j Save I
| Saveas ype: ISequence Files [*.32q) j Cancel |

2

3. In the File name field, specify the name for the schedule file

4. From the Save in drop-down list, select the location to save
the sequence file and then click the Save button.

7.6.16 Sorting a Schedule

1. From the Schedule Options group of the Event Scheduler
property view, click the Sort button. The Reorder Schedules
property view appears.

Figure 7.39

B Reorder Schedules [ x]

Move Object Befare

Schedule 1 Schedule 1
Schedule 2 Schedule 2

The Sort button is only active when at least two schedules
exist in the case.

2. From the Move Object list, select the schedule you want to
move.
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3. From the Before list, select the schedule you want to insert
the schedule you are moving before.

4. Click the Move button to complete the move.

To move a schedule to the end of the list, select the blank
space under the last schedule in the Before list.

5. Close the Reorder Schedules property view when you have
completed sorting the schedules.

7.6.17 Sorting a Sequence

1. From the Schedule Sequences group of the Event Scheduler
property view, click the Sort button. The Reorder Sequences
property view appears.

Figure 7.40

E Reorder Sequences | x|

Move Object Before

Sequence & Sequence A& 7 Hove |
Sequence B e -

Sequence B

The Sort button is only active when at least two sequences
exist in the schedule.

2. From the Move Object list, select the sequence you want to
move.

3. From the Before list, select the sequence you want to insert
the sequence you are moving before.

4. Click the Move button to complete the move.

To move a sequence to the end of the list, select the blank
space under the last sequence in the Before list.

5. Close the Reorder Sequences property view when you have
completed sorting the sequences.
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7.6.18 Sorting an Event

1. From the Schedule Sequences group of the Event Scheduler
property view, select the sequence you want to sort the
defined events.

Schedule Sequence:

Sequence Fun Mode Status Event| “aiting For ... | Pending Actions
Seguence & OneShat Incomplete
Sequence B OneShat Incomplete

2. Click the View button. The Sequence property view appears.

i Event Specified Condition Aiction List Jump t/hen Jump Ta
1 Event 1 True Candition 1 Action List 1 Mewver
2 Evvent 2 True Condition 2 Action List 2 Mewver

3. Click the Sort button. The Reorder Events property view

appears.
Figure 7.43
B Reorder Events [ ]
Mave Object Before
Event 1 Event 1
Event 2 Event 2

The Sort button is only active when at least two events exist
in the sequence.

4. From the Move Object list, select the event you want to
move.

5. From the Before list, select the event you want to insert the
event you are moving before.

6. Click the Move button to complete the move.

To move an event to the end of the list, select the blank
space under the last event in the Before list.
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Refer to Section 2.4 -
Integrator in the
HYSYS Dynamic
Modeling guide for
additional information.

7. Close the Reorder Events property view when you have
completed sorting the events.

/.7 Integrator

You can use the Integrator when running a case in Dynamic
mode. There are two ways you can access the Integrator:

e From the Simulation menu, select Integrator.

e Press CTRLI.

Figure 7.44

The Start button allows you
to start to run the Integrator.
When the Integrator is
running, the button is
replaced by Stop. When the
Integrator has run once, the
Start button turns into a
Continue button. You can
also access the Start/
Continue and Stop
functionality by using the
icons on the toolbar.

information.
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The Reset button forces all the unit o’@ns to
re-initialize. This can cause significant
disturbances in the case and is generally not
recommended for large cases. Instead, consider
using the Dynamic Initialization option. Refer to
Section 2.7 - Dynamic Initialization in the
HYSYS Dynamic Modeling guide for more

Automatically forces
the flowsheet
variables to update
regardless of what is
set for the display
interval.
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/.7.1 Integration Time Group

The Integration Time group contains the following parameters:

Parameter ‘ Description

Units

Time units for the Current Time, End Time, and Display
Interval fields.

Current Time

Displays the time that the Integrator is running. When
the Integrator is Reset, this value returns to zero.

When the Integrator is not running, you can specify the
value for the current time.

Acceleration

If running in Real Time, changing this field can speed
up (>1) or slow down (<1) the HYSYS model by taking
larger or smaller steps. The specified factor value is
applied to the step size.

End Time Allows you to specify the time at which the Integrator
stops.
Real Time Activates the Desired Real Time Factor field.

Display Interval

Visible only in Automatic Integration Control, this field
contains the time interval at which HYSYS updates the
property views. The frequency of updating has a
significant impact on the speed at which your
simulation runs. The Display Interval has no effect on
the calculation frequency.

Real time factor

Visible only in Automatic Integration Control, this field
is calculated by dividing a time interval for a case by
the actual time required by HYSYS to simulate that
time interval. The Real time factor depends on the
computer’s processing speed and the complexity of the
simulation case.

Desired Real
Time Factor

Appears only when you select the Real time checkbox.
Allows you to set the speed at which the integrator
operates. The default setting of 1 indicates that the
integrator is running at actual time, which appears on
the status bar of the HYSYS Desktop. You have the
option to increase (>1) or decrease (<1) the speed of
the integration. The Desired Real Time Factor has no
effect on the calculation and results.

Number of time
steps to execute:

Number of time steps at which HYSYS executes. This
field appears only when you click the Manual radio
button in the Integration Control group.
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Refer to the
Simultaneous Adjust
Manager section from
Section 5.1.3 -
Parameters Tab in the
HYSYS Operations
Guide for more
information.

/.7.2 Integration Step Size
Group

The Integration Step Size group contains the following
parameters:

Parameter ‘ Description

Units Allows you to select the units for the integration step size.

Step Size Allows you to specify the integration step size, which by
default is 0.5 seconds. While the integrator is running, this
value cannot be changed.

Minimum Allows you to specify the minimum number of steps that
can be taken.

A fixed integration step size is used and currently the
minimum and maximum values are not relevant.

Maximum Allows you to specify the maximum number of steps that
can be taken.

/.8 Simultaneous Adjust
Manager

The Simultaneous Adjust Manager (SAM) allows you to monitor
and modify all adjusts that are defined as simultaneous. This
gives you access to a more efficient calculation method with
more control over the calculations.

The SAM requires two or more active (in other words, not
ignored) adjusts to solve. If you are using only one adjust,
you cannot use the SAM.

Access the Simultaneous Adjust Manager by selecting the
Simultaneous Adjust Manager command from the Simulation
menu.
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Figure 7.45
Simultaneous Adjust Manager H=] E3
Simultaneous Adiusts | Attached Object | Adjusted Variable | Target Object Target Variable Target Valus | Ignored | Matching Yalue Object| Matching Yalus
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KU v
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Configuration I Parameters I History |
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/7.9 Dynamic/Steady State
Modes

The Dynamic/Steady State command is located in the
Simulation menu and is used to alternate between the two
modes.

Press the F7 hot key to alternate between the two modes.

To switch from Steady State to Dynamic mode, open the
Simulation menu and select the Dynamics command. The
Dynamics Assistant identifies items that require attention:

e Click Yes to open the Dynamics Assistant and view the
items.
See Chapter 2 - e Click No to ignore them and continue to Dynamics mode.
Dynamic Tools in the
HYSYS Dynamic

Modeling guide for To switch from Dynamic to Steady State mode:

additional information 1. Open the Simulation menu and select the Steady State
about the Dynamics command.
Assistant.

2. Click Yes to proceed to steady state.
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Switching back to Steady State mode results in the loss of
results. Your steady state simulation remains unsolved and
may require some adjusting before it fully solves.

You can halt the switch and remain in dynamics mode by
clicking No.

/.10 Solver Active/Holding

When in Steady State mode, you can activate or hold the solver.
This is useful for building your simulation without interruption;
you can add operations and streams without HYSYS trying to
solve them immediately. By default the HYSYS solver is active.

When inheriting a case from someone else, double-check
that the solver is active when your case is not solving.

Use one of the following methods to place the solver on hold:
e Open the Simulation menu and click the Solver Holding
command.
4aF e Press the F8 hot key.

s oo e Click the Solver Holding icon in the toolbar.
olver Holding icon

Use one of the following methods to make the solver active:
e Open the Simulation menu and click the Solver Active

command.
4 o e Press the F8 hot key.
Solver Active icon e Click the Solver Active icon in the toolbar.
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A

Integrator Active icon

@]

Integrator Holding icon

Refer to Section 2.3 -
Equation Summary
Property View in the
HYSYS Dynamic
Modeling guide for
additional information.

/.11 Integrator Active/
Holding

When in Dynamics mode, you can activate and hold the
integrator. This is useful for examining the results of your
simulation. By default the integrator is on hold (inactive).

Use one of the following methods to activate the integrator:

e Open the Simulation menu and click the Integrator
Active command.
e Press the F9 hot key.

e Click the Integrator Active icon in the toolbar.

Use one of the following methods to put the integrator on hold:

e Open the Simulation menu and click the Integrator
Holding command.
e Press the F9 hot key.

e Click the Integrator Holding icon in the toolbar.

/.12 Equation Summary

The Equation Summary property view is used when running a
case in Dynamics mode and it automatically opens when there
are dynamic specification errors in your case.

The Equation Summary option is available only in Dynamics
mode.

To open the property view manually, select the Equation
Summary View command from the Simulation menu.

The Equation Summary provides a list of the equations and
pressure flow specifications that are currently used in the
dynamic simulation. It also enables you to analyse the
simulation to determine if any equations/specifications are
required or redundant.
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N

Enter Basis Environment
icon

Refer to Chapter 5 -
Basis Environment of
this guide and the HYSYS
Simulation Basis guide
for additional information
about the Basis
environment.

Refer to Chapter 5 - User
Variables in the HYSYS
Customization Guide for
additional information.

Enter Basis Environment

/.13 Enter Basis
Environment

To enter the Basis environment from any flowsheet, use one of
the following methods:
e Click the Enter Basis Environment command in the
Simulation menu.
¢ Click the Enter Basis Environment icon in the toolbar.

e Use the hot key CTRL B to enter the Basis environment
from any environment.

The Basis environment allows you to create and manipulate the
fluid package in your simulation. Each object and flowsheet can
have its own fluid package, and flowsheets can contain multiple
fluid packages. For each fluid package, you can supply the
following:

e Property package

e Components

e Reactions

e User properties

7.14 User Variables

User Variables increase the internal functionality of objects, such
as streams and unit operations, by dynamically attaching
variables and code to those objects from within the application.

User Variables cannot be distinguished from variables built into
HYSYS objects so they can be added to spreadsheets, targeted
by logic controllers, and have their values specified by user
input.

For example, you can attach a User Variable to a stream to
ensure the flow rate is specified lower than a certain value, or
display a property view when a vessel temperature exceeds a
certain value.

User Variables let you attach code (written in a Visual Basic
compatible macro language) to simulation objects and specify
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when the code is to execute. This can add extra functionality to
any simulation.

Simulation Case User Variables

Select the Simulation Case User Variable command from the
Simulation menu to access the User Variables of Case property
view.

Figure 7.46

M User Variables of Example.hsc M= B
I Smw X
Temperature Limit 45.00

The User Variables listed in this property view apply to the
current simulation case.

Flowsheet User Variables

Select the Flowsheet User Variables command from the
Flowsheet menu to access the Flowsheet User Variables property
view.

Figure 7.47

™ Flowsheet User Yariables | _ O] =]

||Au j||ﬁ ¥ X|‘zl|@|4 \%| |

Flaws rate Limit 25.00
Standard T ank Yaolume 5000

The User Variables listed in this property view apply only to the
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flowsheet.
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)

Create a New User
Variable icon

|

Edit the Selected User
Variable icon

X

Delete the Selected User
Variable icon

/7.14.1 Adding a User Variable

You can add a User Variable in either the User Variables of Case
property view or the Flowsheet User Variables property view.

1. Click the Create a New User Variable icon to add a new
User Variable to your simulation. The Create New User

Variable property view appears.

2. On the Create New User Variable property view, you can
enter code to define your User Variable. You can also specify
the following:

Type
Dimensions
Units
Macros

Attributes

Filters

Security
Variable defaults

/7.14.2 Editing a User Variable

You can edit a User Variable from either the User Variables of
Case property view or Flowsheet User Variables property view.

1. Select the User Variable you want to edit from the list of

available User Variables.

2. Click the Edit the Selected User Variable icon. The Edit
Existing Code of Case User Variables property view appears.
This property view allows you to modify the code, tag, type

and dimensions of the user variable.

7.14.3 Deleting a User

Variable

You can delete a user variable from either the User Variables of
Case or Flowsheet User Variables property view.

1. Select the User Variable you want to delete from the list of

available User Variables.

2. Click the Delete the Selected User Variable icon. You are
prompted to verify the deletion of the User Variable.
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/.15 Importing &
Exporting User
Variables

From the Simulation menu, select the Import and Export User
Variables. The Import and Export User Variables property view
appears.

Figure 7.48

"‘! Import and Export User Yarniables

User Varniables In Case User Warniables In Export File

User Var Manager Object Elest

besti ’
Ex=part -

Current Export File:
None

Select File

[* denaotes matching wariable in expart file) Cancel | 0k, |

/.15.1 Importing User
Variables

1. Click the Select File button. The Open File property view
appears.

2. Browse to the location of the User Variable file you want to
import (*.hvv).
Select the file you want to import and click Open.

From the list of available User Variables in the export file,
select the User Variable(s) you want to import.

W

Select multiple User Variables at one time by holding down
the CTRL key, and clicking each variable you want to select.

5. Click the Import button.
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For more information, see
Section 6.2.1 - Oil
Output Settings
Property View.

/.15.2 Exporting User
Variables

1. Click the User Var Manager Object in the User Variables In
Case group. A list of available User Variables appears.

2. From the list of available User Variables, select the User
Variable(s) you want to export.

Select multiple User Variables at one time by holding down
the CTRL key and clicking each variable you want to select.

3. Click the Export button. The Save File property view
appears.

4. Specify a name and location for the User Variable file and
click Save.

/.16 Oil Output Settings

Select the Oil Output Settings command in the Simulation menu
to open the Oil Output Settings property view.

/.17 Object Navigator

The Object Navigator is one of the two navigational aids that
brings the multi-flowsheet architecture into a flat space. A
simulation containing a main flowsheet and subflowsheets
(columns and/or template subflowsheets) is 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.

One difference, however, is that subflowsheets are both
flowsheet elements (within the main simulation) as well as
flowsheets themselves. How you use the navigational tools is
illustrated in the following subsections.
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%% Find Object. .
Object Inspect menu

&

Object Navigator icon

Object Navigator

The Object Navigator enables you to locate and view any
flowsheet element within any flowsheet, or enter the build
environment for a flowsheet.

There are several ways to access the Object Navigator:

e Right-click in any blank area of the HYSYS Desktop and
select the Find Object command from the Object
Inspect menu.

e Click the Find Object command in the Flowsheet
menu.

e Press the F3 hot key.
e Click the Object Navigator icon in the toolbar.

The Object Navigator property view appears.

Figure 7.49

The Flowsheets group
contains flowsheets,
subflowsheets and
templates.

B Object Navigator

Contains objects
present in the selected
flowsheet according to

the filter.

environment of the
selected flowsheet by
clicking this button.

Flowsheet: FlowSheet Object: 4 Filter /
Caze [t ain] 1 - o B
T-100 [COLT) 2 By
Diecanter System 3 » Stn.aams
EislizTis  UnitOps
Cond Duty " Logicals
Decanter Systemn i Custom
Diztillate
2 o | e Cusen £
Buidw | Find | [ View ] Cancel |
Enter the Locates and opens the

property view of a
named object. -

Radio buttons
designate which
object types appear
in the Flowsheet
Objects group.

Create your own
filter topic for the
Flowsheet Objects
group.

Opens the

___ property view of

the selected
object.

Object Filter Tools
Filter Radio Buttons

These radio buttons allow you to filter the Object list by certain
types. For example, click the Streams radio button to view only

streams.
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Setup Custom Button

The Setup Custom button lets you to define your own filter
criteria.

1. Click the Custom radio button or the Setup Custom
button. The Select Type property view appears.

Click the Plus icon [f] to expand the tree browser and view
more options.

2. Select the stream type or unit operation type.
3. Click OK.

Entering the Build Environment

Enter the Build environment for any flowsheet directly from the
Object Navigator.

1. From the list of available flowsheets, select the flowsheet
you want to enter.

2. Click the Build button.

7.17.1 Locating an Object

The Object Navigator works in a left to right sequence. When
you select a flowsheet, all flowsheet objects (based on the
current filter) appear in the Flowsheet Objects group.

Use this procedure to locate an object and open that object’s
property view.

1. From the list of available flowsheets, select the required
flowsheet.

2. In the Flowsheet Objects list, select the object you want to
view.

3. Click the View button. The Object Navigator is closed and
the property view for the selected object appears.
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Simulation Navigator icon

Use this procedure to locate an object by name.

1. Click the Find button. The Find Object property view
appears.

2. Type the name of the object in the Object Name field.

3. Click OK. The Object Navigator is closed and the property
view for the selected object appears.

Use any one of the following methods to access a property view
for a specific flowsheet object. For these methods you need to
first select the appropriate flowsheet from the Flowsheets group.
e Select the required object in the Flowsheet Objects
group, then click the View button.
e Double-click the object in the Flowsheet Objects
group.
e Click the Find button, then type the name of the object
you want to locate.

You can start or end the search string with an asterisk (*),
which acts as a wildcard character. This lets you find
multiple objects with one search. For example, searching for
VLV* will open the property view for all objects with VLV at
the beginning of their name.

When the required object is located, the Object Navigator closes
and the property view for that stream or operation is opened.

/.18 Simulation Navigator

The Simulation Navigator lets you quickly access the property
view of any stream or unit operation within the case. Within the
Simulation Navigator property view, you can modify object
parameters the same way you would in the regular object
property view.

To access the Simulation Navigator, do one of the following:

e Click the Simulation Navigator icon in the toolbar.

e Select the Simulation Navigator command from the
Flowsheet menu.
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- Simulation Navigator [_ O] x]
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In the Filter Types group, use the radio buttons to filter the
flowsheet objects:
e Object Filter. Organizes the attachment tree browser by
object type. This allows you to access all objects of a

given type (for example, heat exchangers or vessels)
regardless of the flowsheet they exist in.

e Status Filter. View all of the objects by status type: OK,
Not Solved, Warning, Under Specified and Error.

e Flowsheet Filter. All the objects within a column or
subflowsheet appear under their respective column/
subflowsheet title. The objects in the main flowsheet are
listed in alphabetical order.

For certain objects you may need to enlarge the property view
horizontally to see more of the property view. To resize the
property view, place the mouse pointer at the property view
edge, then click and drag the mouse button to resize the
property view.
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/7.18.1 Viewing an Object

To view an object using the Simulation Navigator, do the

following.

1. In the Filter Types group, select the required filter radio

button.

2. From the list of available objects, select the object you want

to view. Click the Plus icon symbol to expand the tree
browser and reveal more selections.

You can use the Object Inspect menu (right-click) to access
commands associated with the current property view.

/.19 Notes Manager

The Notes Manager lets you search for and manage notes for a

case.

Figure 7.51
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To access the Notes Manager, select the Notes Manager
command from the Flowsheet menu, or press the CTRL G hot
key.

View/Add/Edit Notes

To view, add, or edit notes for an object, select the object in the
List of Objects group. Existing object notes appear in the Note
group.

Click the Plus icon to expand the tree browser.

e To add a note, type the text in the Note group. A time
and date stamp appears automatically.

e To format note text, use the text tools in the Note group
toolbar. You can also insert graphics and other objects.

e Click the Clear button to delete the entire note for the
selected object. Click the View button to open the
property view for the selected object.

Search Notes

The Notes Manager allows you to search notes in three ways:

e Select the View Objects with Notes Only checkbox (in
the List of Objects group) to filter the list to show only
objects that have notes.

e Select the Search notes containing the string
checkbox, then type a search string. Only objects with
notes containing that string appear in the object list.

You can change the search option to be case sensitive by
selecting the Search is Case Sensitive checkbox.

The case sensitive search option is only available if you are
searching by string.

e Select the Search notes modified since checkbox,
then type a date.Only objects with notes modified after
this date will appear in the object list.
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Refer to Chapter 2 -
Using HYSYS.RTO in
the HYSYS RTO
Reference Guide for
additional information.

/.20 Optimization Objects

The Optimization Objects property view lets you select a generic
set of objects that identify the underlying flowsheet variable(s)
and provide the necessary configuration information for use by
Optim or Estim.

To access the Select Optimization Object property view, select
the Optimization Objects command from the Flowsheet menu.

Figure 7.52
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Delete
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/7.20.1 Adding an Optimization
Object

1. In the Types group, select one of the optimization type radio
buttons to determine the type of optimization object you are

creating.

You cannot add an optimization object when the All radio
button is selected.

2. Click the Add button.
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The Select object and variable property view appears.

Figure 7.53
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3. Select the object and variable you want to optimize.

You must select an object before the variable list is
populated.

4. Click OK. The Optimization Object property view appears.
5. Specify the parameters defining your optimization object.

/7.20.2 Editing an Optimization
Object

1. In the Select Optimization Object property view, select the
object you want to edit from the Objects list.

2. Click the Edit button. The Optimization Object property view
appears.

3. Modify the parameters that define your optimization object.
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Refer to Chapter 5 -
Basis Environment
in this guide and
Chapter 5 -
Reactions in the
HYSYS Simulation
Basis guide for more
information about
reactions and reaction
sets.

Reaction Package

7.20.3 Deleting an
Optimization Object

1. Select the object you want to delete from the list of available
objects.

2. Click the Delete button. HYSYS prompts you to confirm the
deletion.

/.21 Reaction Package

To access the Reaction Package property view, select the
Reaction Package command from the Flowsheet menu.

Figure 7.54
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Rxn-2 Rxn-2
Fizn-3 Fizn-3 Add Rsn...
Copy Rzn...

This property view allows you to do the following:

e Create, Copy, or Edit a Reaction
e Create, Copy, or Edit a Reaction Set
e Attach Reactions to a Reaction Set

e Make a Reaction Set available to unit operations in the
current case

The Reaction Package property view eliminates the need to
return to the Reaction tab of the Simulation Basis Manager to
define reactions and reaction sets. The only aspect of defining
reactions that must be done in the Simulation Basis Manager is
the selection of components.
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For information
regarding the Dynamic
Flash options, refer to
Section 2.4.4 -
Stability Test Tab of
the HYSYS Simulation
Basis guide.

/.22 Fluid Package/
Dynamics Model

To access the Fluid Packages property view, select Fluid
Package/Dynamics Model from the Flowsheet menu.

The Fluid Packages property view provides you with a summary
of all the fluid packages in the simulation and lets you 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 7.55
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If flowsheets use the same fluid package, they must also use
the same flash options.
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/.23 Workbook

The most concise way to display process information is in a
tabular format. The Workbook is designed for this purpose and
extends the concept to the entire simulation. In addition to
displaying stream and general unit operation information, the
Workbook is also configured to display information about any
object type (for example, streams, pipes, controllers, and
separators).

The Workbook becomes a collection of tabs. For example, if you
add a tab for Separators, then every separator in the flowsheets
appear on the tab with their current value of process variables
displayed. To provide the greatest degree of flexibility, modify
the variable set to show the variables of interest, or install
multiple tabs for the same object type with varying levels of
detail.

Most of the object properties in HYSYS are calculated based
on information entered by the user, so if there are large
quantities of data in your workbook, then the performance of
your simulation may be affected.

For example, extensive calculations such as Heat of Comb
will take longer to calculate than simpler calculations.

Not only is the Workbook useful for process analysis, but it was
also 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 are performed
automatically. Mechanisms were also built into the Workbook to
provide immediate access to the property view for an individual
stream or operation.

Key Workbook features:

e Workbook tabs can be added/deleted as required.

e Multiple tabs for a given object type are supported,
allowing each tab to display different variables for that
object type.

e Objects on a given Workbook tab can be sorted, hidden,
or revealed as required.
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Workbook icon

M Select Workbook B3

Caze Manl
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LCancel |

Select Workbook property
view

e User defined configurations of variables for given object
types can be stored independently of the case they were
configured in, and read back in to any other simulation
case.

The Workbook can be exported entirely or as individual tabs.
When importing, the user defined configurations can either
replace or be appended to the Workbook.

Each flowsheet in your simulation (main flowsheet and column/
template subflowsheets) has its own Workbook. You can access
the Workbook for any flowsheet from any location in your
simulation.

7.23.1 Opening a Workbook

There are three ways to open a Workbook:

e Click the Workbook icon in the toolbar.
e Select the Workbooks command in the Tools menu.

e Press the CTRL W hot key to open the Workbook for the
current flowsheet.

The Select Workbook property view displays all flowsheets in the
simulation. To open a specific Workbook, select the flowsheet
containing the Workbook and click the View button.

The first time you access the Workbook, it opens to the Material
Streams tab, displaying the basic stream information for all
streams currently installed in the main flowsheet. The default
Workbook also contains tabs for Compositions, Energy Streams,
and Unit Ops.
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Figure 7.56

The Workbook is a resizable property view. Place the
mouse pointer over the border and drag to resize.

= Workbook - Case (Main) |_ (O] x|
Mame STRIP WAP | WASTE WyaT SEP WAP TO RECY DEHY WAP | -
Wapour Fraction 41.0000 0.0000 1.0000 0.0000 1.0000
Tempersture [C] 87.43 9397 55.00 55.00 BE29
Pressure [kPa] 101.3 101.3 103 101.3 101.3
Molar Flowy [kgmoleh] 0.9425 5.049 0.0000 22049 2239
Mazs Flowe (ko] 2815 145.0 00000 | 1.414e+004 | 1.428e+004
Licuid “folume Flow [m3h] 3.275e-002 01453 0.0000 16.54 1669
Heat Flowe [kh] -2195e+005 | -2.247e+006 0.0000 | -1.930e+007 | -1.315e+007
Mame * hleyy ** < —

Wapour Fraction

Temperature [C]
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=
Material Streams | Compostions | Energy Streams | unt ops |

Fluid | Al i
FeederBlock_1=t Procuct

D Include Sub-Flowshests

[0 show Mame oy

|¥ Horizontal Metrix Mumber of Hidlden Objects: 0

\ .
In the case of a stream, this field indicates which unit Indicates where

operations the active stream is attached to you can type in
(FeederBlock and ProductBlock indicates that no unit a name to
operation is connected to that side of the stream). In Create a new
the case of a unit operation, this field indicates which Stream.

streams are attached to the active unit operation.

Wworkbook When the Workbook is active, the Workbook menu appears in
i:;“;t--- , the menu bar. The commands associated with this menu are
et b described below:

Page Scope L4

Order/Hide/Reveal Objects

Command ‘ Descript

Setup Opens the Setup property view allowing you to manage the
tabs in your Workbook. Refer to Section 7.23.5 -
Managing Workbook Tabs for more information.

Export Accesses a submenu containing the Workbook and Pages
commands. These commands let you save a Workbook or
page setup. Refer to Section 7.23.7 - Exporting/
Importing Workbook Tabs for more information.

Import Accesses a submenu containing the Workbook and Pages
commands. These commands replace the current
Workbook or page setup with a saved setup. Refer to
Section 7.23.7 - Exporting/Importing Workbook Tabs
for more information.
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Command ‘ Description

Page Scope Accesses a submenu containing the Show/Hide Sub-
Flowsheet Objects commands. This toggle function either
shows or hides subflowsheet objects on the active
Workbook tab. Refer to the Viewing Subflowsheet
Objects section for more information.

Order/Hide/ Opens the Order/Hide/Reveal Objects property view
Reveal allowing you to sort the Workbook objects either
Objects alphabetically or manually, hide Workbook objects and
reveal Workbook objects. Refer to Section 7.23.6 -
Sorting Information for more information.

7.23.2 Installing Streams or
Operations

Material Streams

Use this procedure to install a new stream using the Workbook.
1. Click the Material Streams tab.

2. Click the **New** cell and type the stream name.

3. Press ENTER or click any other cell to complete your input.
4

Specify values for three of the properties in the table with at
least one of the specifications being temperature or
pressure.

5. Specify the composition of the stream.

Operations

Use this procedure to install a new unit operation through the

Workbook:

1. Click the Unit Ops tab.

2. Click the Add UnitOp button. The UnitOps property view
appears.
If the unit operation category is known, selecting the
corresponding radio button in the UnitOps property view
filters the list of available unit operations. For example, click
the Heat Transfer Equipment radio button to display only
unit operations associated with heat transfer.
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Hide Object
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Delete

Object Inspect menu

3. From the list of available unit operations, click the operation
you want to install.

4. Click Add. The operation is added to the Workbook and the
operation’s property view automatically opens.

/7.23.3 Deleting Streams or
Operations

Streams

To delete a stream from the Workbook:

e Right-click any cell associated with the stream you want
to delete. From the Object Inspect menu, select the
Delete command.

e Click the Name cell associated with the stream you want
to delete and press the DELETE key on the keyboard.

A confirmation message appears to ensure the deletion is
intended.

To delete objects without confirmation, clear the Confirm
Delete checkbox on the Simulation page of the Session
Preferences property view. Access the Session Preferences
property view by selecting the Preferences command from
the Tools menu.

Operations

To delete a unit operation from the Workbook:

e Click any cell associated with the unit operation you want
to delete and click the Delete UnitOp button.

e Click the name cell associated with the unit operation you
want to delete and press the DELETE key on the
keyboard.

HYSYS prompts you to confirm the deletion.
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7.23.4 Accessing Streams or
Operations

You can 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 and Compositions tab. From this
location, you can also access the Input Composition property
view, as well as open the property view for any operation
attached to a stream.

Figure 7.57

= Workbook - Case {Main} |_ (O] <]
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Figure 7.58
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Access the energy stream property views from the Energy
Streams tab. The property views for unit operations that the
energy streams are attached to can also be accessed through

this tab.
Figure 7.59
= Workbook - Case (Main) =l E3 . .
Right-click a cell and select
Mame DEHY REB W ETRIPQ SEF @ =
Heat Flowy [kJh] §.416e+006 8.$?e+004 §.559e+005 | <€— the VIeW Command_ tO
T FT— N access a property view.
Heat Flow [kJh]

Double-click a cell to open
| _the energy stream property
view.

Material Streams I Compositions  Energy Streams | Unit Ops .
Fluid IA" 'l . .
5 Double-click on the unit

ncluce SubFlowshests | operation name to access

D Showy Matme Only t t .
¥ Harizontal Matrix Mumber of Hidden Ohjects: 0 Its property view.

The same capabilities are found on the Unit Ops tab. You can
access each operation’s property view by double-clicking in the
appropriate row. The property view of any stream that is
attached to a unit operation can also be opened from this tab.

Open the property view of the first stream listed by double-clicking
the Inlet or Outlet cell.
= Workbook - Case {Main)
DOUbIe-.CIICk the Name Mame Ohject Type \ Inlet Crtlet ﬁgnored Calc.Level;I
cell, Object Type cell or ~
Calc. Level cell to access Q ANHYDROLS
N - DEHYDRATOR || Reballed Absorber 1at Product I 2500
the Unit Operation DEHY VAP
- DEHY REB
property view.
HEAN™ 1 WASTE WATER
BI STRIFFER | Rehoied Absorber I 2500
STRP Q STRIP AP
DECANT | Standard Sub-Fl DEHY AP HEHT 2500
ereare =T Heave 1 | =
Double-click a name to viewunitcp | asduntop |  Dokte Lntop |
access the Stream =] Material Streams I Compostions I Erergy Streams  Unit Ops I
property view.
DEHY REB
13t Product
ANHYDROUS D Include Sub-Flowshests
DEHY VAP
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Viewing Subflowsheet Objects

From the Workbook in the main environment, you can view
information for subflowsheet items. You can display
subflowsheet information by clicking the Include Sub-
Flowsheets button, located in the lower right corner of the
Workbook. This includes all of the information from the
subflowsheet with the information from the main flowsheet.

The functionality of the Include Sub-Flowsheets button is not
global to the entire Workbook. With each tab, you can include
the subflowsheet objects.

The command to display subflowsheet objects must be
repeated on each individual Workbook tab.

To hide the subflowsheet objects from a Workbook tab, click the
Include Sub-Flowsheets button again.

You can also view or hide subflowsheet items on a Workbook tab
by using the commands in the Workbook menu, select
Workbook | Page Scope | Show/Hide Sub-Flowsheet
command as shown below.

Warkboak
Setup

Export 4

Import L3

Page Scope 4 Shaow Sub-Flowsheet Objects
Order/Hide/Feveal Objects... |

When the Include Sub-Flowsheets option is selected, the
Composition tab only displays results if a common fluid
package is shared by the subflowsheets 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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Show Name Only

To simplify the search for a particular stream or unit operation,
click the Show Name Only button, located in the lower right
corner of the Workbook.

The Show Name Only button is not available on the Unit Ops
tab.

This button hides all object data except the object name. Place
the cursor on the name of the chosen object and click the Show
Name Only button again. All object data re-appears and the
cursor remains on the selected object.

The functionality of the Show Name Only button is not global to
the entire Workbook. With each Workbook tab, you can show
either just the object name or all object data.

7.23.5 Managing Workbook
Tabs

The Workbook Setup property view lets you add, delete, and
customize the tabs in the Workbook. To access this property
view, do the following:

e Select the Setup command from the Workbook menu.

e Right-click any of the tabs available in the Workbook.
From the Object Inspect menu click the Setup
command.
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Figure 7.62
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The default variable set for streams is filled.

variable.

Addlng a New Tab to the Workbook

From the list of available Workbook tabs, click the tab you
want to insert the new tab before.

display the New Object Type property view.

Click the Add button in the Workbook Tabs group to

Click the object that is the subject of the tab. Click the

Expand icon [+ to view the additional sub-items.

Click Expand icon [#] next to the Stream object type. The

list appears as shown in the figure below (on the right).

Figure 7.63
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The Material and Energy Stream options appear in the list.

5. Click the Material Stream object type and then click the OK
button. You return to the Setup property view and the new
tab appears in the list of available tabs.

6. The tab is named Material Streams 2, since there is
already a Material Streams tab. To change the tab name,
click the Name field and type a new name for the tab.

7. Click the Close icon x| to return to the Workbook. The newly
added tab is active.

Editing a Workbook Tab

Use the Setup property view to edit the tabs in your Workbook
by adding, deleting, and sorting variables on the Workbook tab.
Tabs can contain default variable sets or user-defined variable
sets.

Changes cannot be made to the default Unit Ops Workbook
tab.

You can define the format of each variable and modify the
name, type, and order of tab objects.

Refer to Section 7.23.6 - 1. From the list of available Workbook tabs, select the tab you
Sorting Information for want to edit.

details on sorting objects . .

and variables. 2. Click the New Type button to change the object type of the

tab. The New Object Type property view appears.

3. From the list of available objects, select the new object type,
then click OK.

4. Click the Use Set button to display the Use Set property
view. This property view lets you select a pre-defined
variable set.

Figure 7.64

M Use Set [ x|

Energy Stream
BILEIODBNES
Duty ¥ alve Properties
ToolTip Properties
Conditions

Conditions, dynamics
T.F, andF
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Refer to Section 10.5 -
Format Editor for details
on the Real Format Editor.

5. From the list of available variable sets, select the variable set
being used, then click OK. The Use Set property view closes
and the variables appear in the Variables table.

6. To add a variable to the variable set, click the Add button in
the Variables group. The Select Variables property view
appears.

7. Select the variable and any variable specifics you want to
add to the variable set, then click OK.

Figure 7.65

From this list select the variable to add to the Workbook tab.

Select Yariable(s] ForMain

The Single radio button lets
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Description

You can change the variable Iabe}by typing the new name in the
Description field. This is useful for changing long default names.

8. To change the format of the variables value, click the
Format button The Real Format Editor appears. Specify the
number of significant digits, a fixed number of decimal
places or have the variable display in exponential form.

9. Make any necessary changes and click OK, or click the Use
Default button for application defaults.

q] Real Format Editor

Farmat 5 pecification

" Exponential

Cancel

+ Fized Decimal Paint
" Significant Figures
Use Default
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Decimal Digits: [
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Deleting Variables

1. From the list of available variables, click the variable you
want to delete. Select more than one variable at a time by
holding down the CTRL key, and clicking each variable.

2. Click the Delete button.

Deleting a Tab from the Workbook

1. From the list of available Workbook tabs, select the
Workbook tab you want to delete.

2. Click the Delete button in the Workbook Tabs group.

There is no confirmation message when you delete a
Workbook tab and deleted tabs cannot be recovered.

7.23.6 Sorting Information

Workbook tabs can be sorted independently. You can sort the
objects on a tab or you can set the order of the variables on a
tab.

Sorting Objects

If the Workbook tab is sorted alphabetically, objects
continue to be sorted automatically following any ensuing
name changes.

To sort the objects of a tab:

1. Open the Order/Hide/Reveal Objects property view using
one of the following methods:
e Select the Order/Hide/Reveal Objects command
From the Workbook Menu.

e Use the Order/Hide/Reveal command in the Object
Inspect menu that appears when you right-click any
Workbook tabs or cells.

e Click the Order button in the Object group of the Setup
property view.
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tove Selection

L
v

Up Arrow and Down
Arrow icons

Figure 7.67
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Use the radio buttons in the Sorting group to specify the
sorting method being used.

e Manual. From the list of revealed objects, select an
object (or multiple objects) using the Up Arrow and
Down Arrow icons to manually move the selected
object(s) through the list.

e Alphabetical Ascending. Sorts the names of the
objects in alphabetically ascending order. Objects with
numerical names are listed first.

¢ Alphabetical Descending. Sorts the names of the
objects in alphabetically descending order. Objects with
numerical names are listed last.

Hiding & Revealing Objects

To hide an object:

1.

From the list of revealed objects, select the object(s) you
want to hide. Select more than one at a time by holding
down the CTRL key and clicking each object being selected.

Click the Hide button. The selected object(s) appear(s) in
the Hidden list.

To reveal a hidden object:

1.

From the list of hidden objects, select the object(s) you want
to reveal. Select more than one at a time by holding down
the CTRL key and clicking each object being selected.

Click the Reveal button. The selected object(s) appears in
the Revealed list.
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Sorting Variables

1. Select Setup from the Workbook menu. The Setup
property view appears.

2. From the list of available Workbook tabs, select the
Workbook tab with the variables you want to sort.

If variables were added to the Workbook tab as a group (in
other words, component molar flows), then you cannot move
these individually, but only as a group.

3. Click the Order button in the Variables group. The Move
Variables property view appears as shown below.

Figure 7.68

"‘! Move Varables

Up Arrow and
Down Arrow icons

=4

4. From the list of available variables, select the variable(s) you
want to move. Select more than one at a time by holding
down the CTRL key and clicking each variable being
selected.

5. Click the Up Arrow or Down Arrow icon.

7.23.7 Exporting/Importing
Workbook Tabs

HYSYS allows you to import and export Workbook information.
This same Workbook setup can then be used in other simulation
cases.
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Exporting a Workbook

1. From the Workbook-Export sub-menu, select the
Workbook command. The Save File property view appears.

2. Specify a name and location for your Workbook file.

The format for the *.wrk files does not change for an
exported Workbook or individual exported pages. This
means existing *.wrk files are completely backwards and
forwards compatible, as well as interchangeable for
Workbook or Workbook page importing.

3. Click Save.

Exporting a Workbook Tab

1. From the Workbook-Export sub-menu, select the Pages
command. The Export Pages property view appears.

M Export Pages [ %]
Pages for Export Export

Comps | [ Select All |

aterial Sireams

Compositions ol Deselect Al |

Energy Streams

Export |

2. Click the Export checkbox by the name of the tab you want
to export.
e Click the Select All button to select all of the
checkboxes.

e Click the Deselect All button to clear all of the
checkboxes.

3. Click the Export button. The Save File property view
appears.

4. Specify a name and location for your Workbook file and click
Save.
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o

PFD icon

PFD

Importlng a Workbook

From the Workbook-Import sub-menu, select the
Workbook command. The Open File property view appears.

2. Browse to the location of your Workbook file (*.wrk).
3. Select the file you want to import and click Open.

The imported Workbook replaces the existing one.

Importing a Workbook Tab

1. From the Workbook-Import sub-menu, select the Pages
command. The Open File property view appears.

A unique-naming function is available to distinguish
imported pages from pre-existing pages with the same
name.

2. Browse to the location of your Workbook file (*.wrk).
3. Select the file you want to import and click Open.

The imported Workbook tabs are added to the existing
Workbook.

/.24 PFD

The Process Flow Diagram (PFD) is the default property view
when you first enter the Simulation environment. The PFD
provides the best representation of the flowsheet as a whole.
Using the PFD gives you immediate reference to the progress of
the simulation currently being built, such as what streams and
operations are installed, flowsheet connectivity, and the status
of objects.

Any PFD in the simulation can be accessed from any location in
the Simulation environment by clicking the PFD icon or using
the CTRL P hot key.
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Refer to Section 12.2.3 -
Desktop Page for
additional information.

For information
regarding manipulating
PFDs, see Section 10.3
- Editing the PFD.

The PFD is the default property view that appears when you
enter the Simulation environment. You can change the
Simulation environment default property view in your
Session Preferences.

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 is available so you can
reposition streams and operations, resize icons, or reroute
streams. All of these tools are designed to simplify the
development of a clear and concise graphical process
representation.

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 and
information is automatically updated when changes are made to
the process.

There are several ways you can track a specific variable
throughout the PFD, including replacing stream name labels or
designating a colour to represent a variable range.

Every flowsheet (or subflowsheet) has its own PFD, so you can
access any flowsheet’s PFD from any location. You can also use
the multi-flowsheeting architecture to provide clear and concise
representations of complex simulations. Instant access to the
subflowsheet PFD is available through Object Inspect menu of
the main flowsheet’s PFD.

7.24.1 Custom PFD Notebook

You can customize the PFD into a Notebook by adding new tabs.
Using multiple tabs allows for flexibility when dealing with large
and complex flow diagrams. For example, one PFD can be used
as the main tab for the entire process, while subsequent tabs
deal with more specific areas.
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Notebooks are also useful when you want each PFD to have a
distinct colour scheme for an identical object’s setup.

Each PFD is an independent element in that 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 appears on all PFDs.

Installing a New PFD

To add a new PFD to the Notebook:

1. From the PFD menu, select Add a PFD. The Add a PFD
property view appears.

Figure 7.70

M Add a PFD [x]
Mew PFD Name:
|FFD2

¥ Clone fram Existing PFD LCancel |

FFD to Clone:

’PFD1

2. In the New PFD Name field, type the name of your PFD.
3. Click the OK button.

e If you want your new PFD to be a clone of an existing
PFD, select the Clone from Existing PFD checkbox.
From the list of available PFDs, select the PFD you want
to clone and click OK.

Cloning a PFD produces an exact duplicate of the selected
PFD.

e If you just want to create a new blank PFD, ensure the
Clone from Existing PFD checkbox is clear.

A new tab appears with the specified name and the new PFD
becomes the active property view.
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Deleting a PFD

Unlike the deletion of a single object, deleting a PFD removes it
from the Notebook, but does not remove the associated objects
from the simulation case.

1. Click the PFD tab that you want to delete.

2. Do one of the following:

e Select Delete this PFD from the PFD menu.
e Right-click the PFD tab, and select Delete this PFD.

You cannot recover a deleted PFD.

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

Renaming a PFD

If the name of the PFD is not changed when it is added, or if the
name of the original PFD is not suitable, it can be changed.
1. Make the PFD active by selecting its tab.

2. Select Rename this PFD from the PFD menu. The PFD
Name property view appears.

M PFD Mame [x]

Current PFD Marme:

GEE

3. In the Current PFD Name field, type the new name of the
PFD.

4. Click the Close icon x| to return to the PFD.
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Mode

Select Objects. .,
Reveal Hidden Cbjects. ..
Choose Label Variable

Cuk/Paste Objects
Drynarmic Inikialization
Insert Object. ..

Copy Pane To Clipboard

&5 Frint PFD
Print Setup. ..
Frint PFD To File

Add workbook Table

/7.24.2 Locating Objects in PFD

The Select Objects command in the PFD Object Inspect menu
enables you to find objects in the PFD.

To access the locating option in the PFD:
1. Open the PFD of the simulation case.

2. Right-click in any empty area of the PFD to access the Object
Inspect menu.

3. Click the Select Objects command.
The Select Objects property view appears.

Figure 7.72
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4. Select the object you want from the list and click the OK
button.

The object you are looking for will be selected on the PFD
and will have a blinking white frame around it.

7.24.3 Flowsheet Analysis
Using the PFD

After installing your streams and operations in the PFD, you
need to supply specifications. Specifications are entered using
the Workbook or an object’s property view. Property views are
accessed through the PFD, so you can keep the PFD open while
supplying the necessary object information. Tables containing
specified variables for streams and operations can also be
installed in the PFD.
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Refer to Section 1.3 -

Object Status & Trace

Windows for details
about these windows.

Accessing Stream & Operation
Property Views

Open the property views directly from the PFD by double-
clicking the object icon. Also, you can right-click on an object’s
icon and select View Properties from the Object Inspect menu
that appears, as shown in the following figure.

Figure 7.73
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Publish Unit Operation...

You can also press the V or E key to open the property view
of a single selected object in the PFD property view.

View the property view for a stream by double-clicking the
stream icon or by right-clicking any portion of the line that
represents the stream and selecting the View Properties
command from the Object Inspect menu.

You can also use the Object Status Window to open property
views. Move the cursor to the thick border (directly above the
status bar at the bottom of the Desktop) and it changes to a
vertical line with two arrowheads. Click and hold the mouse
button while dragging the cursor upward to expand the Object
Status and Trace Windows.
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View Properties. ..

Print Datashest. ..

XML Data Exchange...
Change Fluid Package. ..

CutfPaste Objects 3

Drynamic Initialization 3

Hide

x|

Show Table
Format Label L4
Mave/Size Label

@ Transform L4
Change Icon...
Auto-Position
Draw Wire Framme

Publish Unit Cperation. ..

Refer to Section 12.2.5 -
Tool Tips Page for more
information.

PFD

The left pane is the Object Status Window and contains status
messages for the various streams and operations. By double-
clicking a message, the property view for the associated object
appears.

The Object Status Window option is not available after the
case solves. At this point, all object status messages are OK
and are no longer displayed in the window.

Deleting Streams & Operations

You can delete streams and operations from the case in the PFD
by doing either of the following:
e Select the object being deleted and press the DELETE
key on the keyboard.

e Right-click the object and select Delete from the Object
Inspect menu, as shown on the left.

Using either method, you are prompted to confirm the deletion
of the object. If multiple objects are being deleted at once, you
must confirm each deletion.

Deleting an object is a global function, so if an object is
deleted from a PFD, it is removed not only from all PFDs, but
from the simulation case.

Fly-by Information

You can view Information related to an object by placing the
cursor over its associated icon. A small box listing the object
name and the current values of key variables appears. This box
is called a Fly-by.

The controls for the Fly-by are found in the Session
Preferences.
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The Fly-by of a heat exchanger is shown below.

Figure 7.74
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7.24.4 Access Column or
Subflowsheet PFDs

Right-clicking a column (or subflowsheet template) in the main
PFD displays an Object Inspect menu similar to the one for
streams and operations, but with the addition of two options:

e Open PFD command opens the separate column or
subflowsheet PFD into the case (main) environment.

e Show sub-FlowSheet Objects command displays all
subflowsheet objects (for example, streams, unit
operations, tables, and text) in the main flowsheet. This
allows all subflowsheet streams and operations to be
viewed and accessed from the main PFD without entering
the subflowsheet environment.

Figure 7.75

@ Transform 4
Change |can...

A reasonable arrangement of icons on the PFD
should be preserved using the Show sub-
FlowSheets option, however, for complex
subflowsheets the icon layout can become
crowded and may need to be re-arranged
manually.

Auto-Pasition

Drave ‘wire Frame

Open PFD
Show sub-FlawSheet Objects

To hide subflowsheet objects displayed in the main PFD, right-
click the tip of any subflowsheet stream connected to the main
flowsheet. The tip of the stream has a small square visible.
When you right-click, the Hide sub-FlowSheet Objects
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Select Far Sizing
Femove Selection For Sizing

@'; Transfarm

Change |con...
Luto-Position

Face Plate..

PFD

command appears. Clicking this command hides all associated
subflowsheet objects.

—— Appearance of subflowsheet stream

1@3“3'_1 1a  tip within main flowsheet PFD.

Column Subflowsheet

The external property view of the Column resides in the main
PFD. Only the external streams of the Column appear (in other
words, Inlet, Outlet, and Energy streams), however, the Column
has a unique PFD that displays the complete representation of
the column flowsheet internal property view, including reboilers
and condensers.

The Column PFD displays the Columns internal streams, such as
Boilup and Reflux. Also, in the Column PFD, the Column stages
appear.

When the column PFD is accessed from the main flowsheet,
you are not able to modify internal subflowsheet
connections. You must enter the column subflowsheet to
perform such tasks as adding or deleting objects and
breaking stream connections.

/7.24.5 Opening Controller Face
Plates

Controllers can also be right-clicked like streams, operations,
and columns. The commands available are the same as those
associated with the other operations, except for the addition of
the Face Plate command. Selecting this command opens the
face plate of the selected controller.
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Colour Scheme icon

Refer to Section 12.6.1 -
Colours Page for more
information.

7.24.6 PFD Colour Schemes

By 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 can be red,
indicating a serious status message associated with the object.
The red status can 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 is helpful.

Each PFD can have its own distinct colour scheme.

There are three colour scheme options supplied with HYSYS:

Scheme ‘ Description

Default The colour of unit operations and streams is changed to
Colour reflect the status of the object. Unit Ops are red if a serious
Scheme message is in the Object Status Window, outlined in yellow

if a warning message exists, and completely grey if the
object has solved. A Stream icon appears light blue if
unsolved and dark blue if solved.

PFD default colours can be changed on the Colours page of
the Session Preferences property view.
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Scheme ‘ Description

HYSIM Streams and unit operation icons are shown as wire frames
Colour and the colours can be changed. Right-click an object and
Scheme click the Change Colour command. The colour palette

appears and a new colour can be selected. Select an
existing colour or click the Define Custom Colours button to
customize a colour. After a colour is selected, click the OK
button. The new colour for the wire frame appears.
Simultaneously change the colour of multiple wire frames
by selecting all of the required objects.

Query Colour | The value of a specified variable can be monitored for all
Scheme material streams. You can select five colours and an
associated variable range for each.

4 E dit PFD Colour Scheme [ %]

Scheme Mame

Temperature
-IEDD.D C

Wariable
|2EIEI.EI C

Temperature
|1 onoc

Select Warnable

IU.DDUD (3

For the example given in the figure above, the top colour
(Colour 1) appears for material streams that have a
temperature greater or equal to 300°C. Colour 2 represents
streams ranging from 200 to 300°C. The last colour (Colour
5) is shown for streams that have temperatures below 0°C.

The Temperature colour scheme (shown in the Colour
Scheme drop-down list when the PFD is accessed), is a
Query scheme.
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Colour Scheme icon

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:

e C(lick the Colour Scheme icon in the toolbar. The PFD
Colour Schemes property view appears. From the
Current Scheme drop-down list, select a colour scheme.
Click the Close icon x| to return to the PFD.

Figure 7.77

4 PFD Colour Schemes B

Current Scheme Add a Scheme |

Temperature

Diefault Colaur Scheme Delete this Scheme

HrSIM Colour Scheme

LLEMDSISNE ] Edit this Scheme

e Click the colour scheme drop-down list located in the PFD
toolbar. Select a colour scheme from the list.

When the simulation case is saved, the active colour scheme for
each PFD is also stored.

The Delete this Scheme and Edit this Scheme buttons appear
for query colour schemes only.

Adding a Query Colour Scheme

You can add a colour scheme that tracks a key material stream

variable throughout the PFD.

1. Click the Colour Scheme icon in the toolbar. The PFD Colour
Schemes property view appears.

2. Click the Add a Scheme button. The Select Query Variable
property view appears.

3. From the list of available variables, select the variable you
want to monitor. Some variables require a qualifier such as
the Comp Mole Frac variable, which requires a component
from the list of variable specifics.
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For details about available
colour scheme changes,
refer to the Editing a
Query Colour Scheme
section.

9

Colour Scheme icon

PFD

4. Click the OK button. The Edit PFD Colour Scheme property
view appears.

5. Input the appropriate values in the variable range fields.

Figure 7.78
Variable 1 Edit PFD Colour Scheme [X]
range fields Scheme Marme
Fressure
FTE Yariable
. a
Colours that I IRz
[Eo0DRP
represent the Select Yariable
variable I1DD.DkPa
ranges.

6. To change the colour of the variable range, double-click a
colour to access the colour palette. Changes can also be
made to the scheme name and to the variable.

7. Click the Close icon xl to return to the PFD Colour Schemes
property view. The new colour scheme is active.

8. Click the Close icon x| to return to the PFD.

Deleting a Query Colour Scheme

1. Click the Colour Scheme icon in the toolbar. The PFD Colour
Schemes property view appears.

2. Select a colour scheme from the Current Scheme drop-down
list.

3. Click the Delete this Scheme button.

Delete button appears only when a Query Colour Scheme is
selected.

Ensure the correct scheme is selected before deleting. You
cannot recover deleted schemes.

Editing a Query Colour Scheme

1. Click the Colour Scheme icon in the toolbar. The PFD Colour
Schemes property view appears.

2. Select a colour scheme from the Current Scheme drop-down
list.
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3. Click the Edit this Scheme button. The Edit PFD Colour
Scheme property view appears as shown previously in
Figure 7.78.

Edit button appears only when a Query Colour Scheme is
selected.

Refer to Adding a Query 4. In this property view, edit the scheme name, query variable,

Colour Scheme in the variable ranges, and variable range colours.
previous section for more
information. 5. After all changes are made to the query colour scheme, click

the Close icon x| to return to the PFD Colour Schemes
property view.

Only one colour can be changed at a time.

6. Click the Close icon x| on the PFD Colour Schemes property
view to return to the PFD.

7.24.7 Column Tray Section
Display

In the column subflowsheet, you can right-click the individual
components of the Column (for example, Tray Section,
Condenser, and Reboiler). The Object Inspect menu of the Tray
Section provides two additional commands: Show Trays and
Compress/Expand as shown below.

Draw Wire Frame Dirawe Wfire Frame

Show Trays... Show Trays..
Expand LCompress
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PFD

Click the Show Trays command to open the Stage Visibility
property view.

When this radio button is
selected, the Column

tray. For instance, a 10-
tray column shows trays 1

appears showing each ) Stage Visibility

When this radio button is

selected, you can
compress the column tray

through 9 on the PFD.

This group can only be
accessed when the
Selected Expansion radio
button is selected.

HYSYS always draws the
column showing the first —

Tray Section Representation
i~ Full Expanzion i+ Selected Expanslnn/ ‘
—Selected Contral
Stage Shown Check &l j
1_Main TS v
2_ManTs| [T Uncheck A1 |
3 MainTS ml
4 Main TS v
5 Main TS v
E_Main TS o
7_Main TS o
2 MainTS o
> 3 Main TS v

and last stages, as well as

section displayed on the
PFD.

Instead of individually

T~selecting all the

checkboxes, use these
buttons to select or clear
all the stages in the
Column.

I~Select the checkbox for
each tray you want to

feed and draw stages.

display on the PFD.

Click the Expand option to expand the column to the full size,
showing all trays. Click the Compress option to compress the
column to the settings in the Stage Visibility property view. Only
the selected trays will appear.

If the tray section shown is compressed, the command at the
bottom of the menu is Expand. If the section is fully
expanded, the command is Compress.

7.24.8 PFD Tables

Workbook Table

You can display any full Workbook tab as a table on the PFD
except for the Unit Ops tab. All information on the Workbook tab
is shown in the table and is automatically updated when
changes occur in the flowsheet.
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View Properties

Prirt D atashest...

2L Data Exchange..
Change Fluid Package...

Cut/Paste Objects
Diynamic Initialization...
Hide

¥ Delete

Shaw Table
Format Label
Mowe/Size Label

Select For Sizing
Femove Selection For Sizing

@ Transfarm

Change lcon...
Lwta-Position

Dirave Wi Frame

Publish Unit Dperation

Add a Workbook Table to the PFD

1. Right-click to open the PFD Object Inspect menu and select

Add Workbook Table. The Select Workbook Page property

view appears.

2. Click the name of the tab being added, then click the Select

7-89

button as shown below. After the Workbook table is added,
click and drag it to the necessary location.

Figure 7.81

Mode

Select Objects...
Fieveal Hidden Objects..
Chaoose Label Yariable

Cut/FPaste Objects
Dynamic |nitialization...
Inzert Object...

LCopy Pane Ta Clipboard

& Piint PFD
PFrint Setup...

Print to Di<F File ..
Setup DF File

Addworkbaook T able

3

—>

‘;‘! Select Workbook Page ‘
Material Streams T et
Compositians Lo 280N
Energy Streams Cancel

The Select Workbook
Page property view
appears.

When you right-click a Workbook table, the Object Inspect
menu shows the following options:

e Hide. Hides the Workbook table.
e Change font. Changes the font of the text in the table.

e Change colour. Opens the colour palette so you can
change the text and table border colours.

Object Variable Table

Install a table for any object in the PFD by right-clicking the
stream or operation and clicking the Show Table command as
shown on the left. Each object type has a default variable list

associated with it.
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Wiew Properties...
Hide T able
Change Font.
Change Colour. .

Table Object Inspect
menu

PFD

The table shown below is for a Separator.

Figure 7.82

Flash Tk
Separator Type Separator
VYessel Temperature 1347 |F
VVessel Pressure 90.00 | psia
Liquid Molar Flow 4295. | Ibmole/hr
Duty 0.0000 | Btu/hr

You can modify the list of displayed variables as well as the table
appearance by right-clicking to access the table’s Object Inspect
menu. The menu contains the following options.

Table Menu Item ‘ Description

View Properties Access the various properties available for the tables.
Refer to the Table Properties section for more
information.

Hide Table Temporarily hides the table on the PFD. When the table
is revealed, it is shown as it was before it was hidden.

Change Font Change the font for the text in the table.

Change Colour Open the colour palette, and change the colour of the
Table text, and the Table outline.

Table Properties

To open the PFD Table property view by double-clicking on the
table. A default variable set is provided for each stream and
operation type.

If you are having trouble selecting a table, ensure you are
not in Attach mode.
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To modify this list, right-click the table and select the View
Properties command.

= PFD Table - ¥-100
Desscripliont - [ Walue [ w Adds a new
cparator Type | — — | :
variable to the
‘eszel Temperature S1.11C
Wessel Pressure 5723 kPa BemoveVar B ik table.
Liquid kolar Flaw 1187 kagmale/h W Show Blorder
Duty 0.0000 kdAh .
I Shaw Unie Toggle the
checkboxes on
| and off to
) control these
Removes the selected varlable/ table properties
from the table.

Use the buttons available in the property view to modify the
variable set for the table. Refer to the following table for the
description of each button:

Button ‘ Button Usage ‘ Views/Remarks
Add To add a variable to the table: _
Variable 1. Click the Add Variable button. The Variable felect [ablo bruy Lor e "
Navigator property view appears. ooiable = aable Sprefes
“essel Pressure Drop Mitrogen oK
2. From the list of available variables, select the g:;l;:folf?fpe EdDetzhane R
variable you want to add to the table. v esclilenroniag = ==
3. Make any required changes to the variable E:Eﬁﬂimiféﬁ'ﬁri e
description in the Description field. U e A o)
4.Click the OK button to return to the PFD Table | [iddiastey,  [ndsse—
property view. Ei:tjd tale Fraction E:gitzfa
The Add Variable option lets you add only one e = | s
variable at a time to the table. Diescription: |L|qu\d Mole Fraction [h-Hexane]

Remove Removes variables from the table. Select the You are not prompted to confirm the
Var variable(s) to remove from the table, and click the | deletion of variables from the table.
Remove Var button.

(Select more than one variable at a time by
holding down the CTRL key, and then clicking
each variable you want to select.)
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Button ‘ Button Usage ‘ Views/Remarks
Use Set Default variable sets are provided and accessed by S Use Set
clicking the Use Set button. The list of variable P
Sets differs, depending on the object type S::H"St:;y%te —
(stream, unit operation, column, or controller). To Big Steady State
change to a default variable set, select variable set
from the list and click the OK button. Lol Piopates x|
g, o) el |
The sets shown above applies to a
Separator.
Sort Use to reorganize variables in the table. Select the - :
item(s) being moved in the Move Variable field. In B Move Entries
the Before field, select the variables that are in Move Variable Before
front of the variables being moved and click the Vi e Move
Move button. Liquid Molar Flow ™ | Liquid Malar Flow
Dut Dut
(Select more than one variable at a time by Vessel Tempsiatue |Vestel Tempsiatu
holding down the CTRL key, and then clicking
each variable you want to select.)
Format Change the numeric format of a value. Select the _ .
variables being changed from the table. Click the 3 Real Format Editor
Format button. The Real Format Editor appears. Famat Specification —
In the Format Specification group, select one of " Esponertial
the following radio buttons: Exponential, Fixed ((fg'i”i‘ij'is:zrgf'j:;”‘ Cancel
Decimal Point, or Significant Figures. Each =AmEEn e T
selection requires you to specify information to Whole Digits: [* —
fully define the selection. Click the OK button. Decimal Digits: [+
[~ Display sign if zero

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 example, 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.
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1T+

Multi-Pane Sizing Tool

7.24.9 Multi-Pane PFDs

The PFD interface lets you separate the PFD property view into a
maximum of four panes. Each pane contains all the information
concerning the PFD (for example, operations and connections),
but operates independently in regards to the area of focus or
zooming.

Since each pane is simply a different representation of the
same flowsheet, you can interact across property views. In
other words, you can connect an operation in one pane to an
operation in another pane.

New panes are created using the manipulation areas located on
the border edge of the PFD property view. The PFD appears with
two borders. The manipulation areas are located along the inner
border. You can split the PFD once vertically and once
horizontally, for a maximum of four panes. Each new pane
created has its own zoom and scroll buttons. This enables the
various property views to be at different zoom levels or locations
in the overall PFD.

When the cursor is over the inside border of the PFD, the pointer
changes into the multi-pane sizing tool. The symbol is rotated
90 degrees for a horizontal split.

The Status Bar in the bottom of the screen indicates the way the
split occurs.
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PFD
Figure 7.84
i: PFD - B2 STRIPPER {COL2) =] E3
B R O AP E @ IDefault Colour Scheme VI
Each Pane has its own zoom H

and scrolling buttons.

Reboiler | \
[— B+ 1-T 1 [[=1EI+1- ]

1. The third and fourth Panes
can be created by dragging
from the inside border of the
PFD property view.

tli‘\l__t MIL—I_

[ =&+« |

2. By placing the cursor over the inside border and then dragging
horizontally, a second pane of the PFD is created.

There is no requirement for how 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 becomes useful when the PFD is
complex and you cannot view it entirely without making it very
small. When working in split panes, remember that all the panes
interact with each other. This enables you to connect an
operation or stream in one pane to an operation or stream in
another. Changes made in one pane are made in the overall
PFD.

By creating split panes within your PFD, you can focus on
different sections of the PFD in each pane.
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w 3

Multi-Pane Sizing Tool
cursor

Resizing or Closing Split Panes

After panes are 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
Sizing Tool cursor appears. Drag it left or right to change the
existing property view. Dragging to the extreme right closes the
right split pane.

The procedure is the same for a horizontally split pane, except

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
property view closes the bottom split pane.

7.24.10 Exchanging XML Files

When you right-click any object on the PFD, the Object Inspect
menu appears. When you select the XML Data Exchange
command, the XML File Exchange property view appears.

Figure 7.85

NI XML File Exchange [ <]

Export / Import
Option:

Specifications Only

Use User Unit Set

Attachments

Supply Monikers

Treat Defaults as Specs

1111

Supply CalcBy Information
Explicitly Handle Empties

File: |C:\TEMF‘\UnilD pshL

Export | Import Lancel

Select the information you want to export or import to the XML
file by clicking the corresponding checkboxes. You can change
the file name and location by entering the new name and file
path in the File field.

Click the Export button to export the file, the Import button to

import the file, or the Cancel button to close the property view
without completing the action.
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Column

-[Z Column Bunner. .. Chrl+T
Run F&
Rezet Shift+FB

Refer to Chapter 2 -
Column Operations in
the HYSYS Operations
Guide for more
information.

Refer to Chapter 14 -
Utilities in the HYSYS
Operations Guide for
detailed information about
the individual utilities.

Column

7.25 Column

This menu item only appears inside the Column environment.
The options under Column are as follows:

Command ‘ Description

Column Runner View the Column Runner.
Run Start the Column Solver.
Reset Reset the Column Solver.

/.26 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. A utility becomes a
permanent part of the flowsheet, automatically recalculating
when conditions change in the stream or operation that it is
attached to. You can access utilities using any of the following
methods:

e Select the Utilities command from the Tools menu.
e Press the CTRL U hot key.

e Click the Create button on the Utilities page of the
Attachments tab of a Stream property view.

7.26.1 Adding Utilities

There are two ways to add utilities: add the utility in the Stream
property view or in the Available Utilities property view.
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Using the Stream Property View

1. Open the property view for the stream, and go to the
Utilities page of the Attachments tab.

Not all utilities can be accessed through the Stream property
view.
Figure 7.86
Raw Crude =] E3
Atbarh 0 éttached Utiite:
Unit Ops Miew. |
Utilities Create...
DR Stream —I
Delete |
‘worksheet  Attach [ Dynamics |
S
Deletel Diefine fram Other Stream... | L =

C02 Solids

Cold oo 2. Click the Create button. The Available Utilities property view
Sl appears as shown on the left.

Envelope

ihaete Feme s 3. From the list of available utilities, select the utility you want

Petroleum Azzay

Pipe Sizing to add .

Property T able
e ety | 4. Click the Add Utility button. The property view for the
selected utility appears.

Available Utilities property 5. Define the utility as required.
view for stream

Add Utility
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Utilities

Using the Flowsheet

1. Select the Utilities command from the Tools menu. The
Available Utilities property view appears.

Figure 7.87

Available Utilities

Boling Point Curves -

L2 Freeze Out-1

List of
available

Cold Properties
Compasite Curves Utility

List of utilities/

Critical Properties tilities.
that are Data Recan Utiliy / u
added to the Delta Baze Ltiity

Depiessuing - Dynamics —
case. Derivative Utility

Envelope Utility

FRI Tray Fating

Hudrate Famation Uity
tdaster Phase Envelope lj

View Utiiy... | fidd Uity |

Delete Utility

2. From the list of available utilities, select the utility you want
to add.

3. Click the Add Utility button. The property view for the
selected utility appears.

4. Define the utility as required.

7.26.2 Viewing Utilities

There are two ways to view utilities: from the Stream property
view or the Available Utilities property view.

The property view for a Utility can remain open
independently of the stream to which it is attached.

Using the Stream Property View

1. Open the property view for the stream.
2. Click the Attachments tab and select the Utilities page.

3. From the list of attached utilities, select the utility you want
to edit.
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4.

Click the Edit button. The property view for the selected
utility appears.

Usmg the Flowsheet

Select the Utilities command from the Tools menu. The
Available Utilities property view appears.

From the list of attached utilities, select the utility you want
to edit.

Click the View Utility button. The property view for the
selected utility appears.

7.26.3 Deleting Utilities

There are two ways to delete the utilities: delete the utility in
the Stream property view or in the Available Utilities property
view.

Using the Stream Property View

1.
2.
3.

4.

Open the property view for the stream.
Click the Attachments tab, then select the Utilities page.

From the list of attached utilities, select the utility you want
to delete.

Click the Delete button. You are not prompted to confirm
the deletion of a utility.

Usmg the Flowsheet

Select the Utilities command from the Tools menu. The
Available Utilities property view appears.

From the list of attached utilities, select the utility you want
to delete.

Click the Delete Utility button. You are not prompted to
confirm the deletion of a utility.
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8.1 Installing Objects

Objects are used to build your simulation within the Simulation
environment. The objects in HYSYS are streams, unit
operations, and logical operations.

To enter the Simulation environment click the Enter
Simulation Environment button or Return to Simulation
Environment button in the Basis environment.

Refer to Section 7.23.2-  Use one of the following methods to install an object in your
Installing Streams or simulation:

Operations for more .

information about the e Object Palette

Workbook. e Workbook

e Flowsheet-Add Stream/Add Operations command

8.1.1 Install Objects Using the
- Object Palette

- =
12§

SOFE To access the Object Palette (shown on the left), select the

= B & Object Palette command from the Flowsheet menu or press F4.

:: In the main flowsheet or template subflowsheet, all available
. operations are accessible through the palette except those

P e g8 specifically used with Columns (tray sections, reboilers, etc.). A

»-E modified palette appears when you are inside the column

15 &8 £ subflowsheet.

m The Object Palette is organized into the following categories
from top to bottom:

L8

z e Streams
e \Vessels (separators and tank)
e Heat Transfer Equipment
0O e Rotating Equipment (compressor, expander, pump)
@m e Piping Equipment
o Il e Solids Handling
EHZ :m:-ra e Reactors

e Prebuilt Columns
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g

C

The General Reactors icon
opens the Reactors sub-
palette.

op |

Add icon

]

Lock icon

X

Cancel icon

e Shortcut Columns
e Subflowsheets
e Logicals

General Buttons

Icons on the object palette with an arrow pointing to the right
are general icons (for example, the Solid Ops and General
Reactors icons) that contain sub-palettes. These sub-palettes
display icons for more specific unit operations.

As shown on the left, you can install a Gibbs Reactor;, an
Equilibrium Reactor, or a Conversion Reactor from the Reactors
sub-palette.

Each operation has an icon and when you place the cursor
over it, a fly-by description of the operation appears below
the cursor and in the Status Bar.

You can install a single stream, unit operation, or logical
operation from the palette by double-clicking the icon for the
object you want to install. The object appears in the PFD and the
object’s property view is opened.

You can also use the Add icon at the top of the palette to install
objects.
1. Click the icon for the object you want to install.

2. Click the Add icon to insert the object in the PFD and open
the object’s property view.

You can install same objects multiple times by using the Lock
feature.

1. Click the Lock icon at the top of the palette.
2. Click the icon of the object you want to install.

3. Click the Add icon to install the object. With the lock feature
active, you can add as many of the selected object as
required without having to click the object icon.

4. To switch objects when in locked mode, click the Cancel icon
or click a different icon.

5. To stop the Lock function, click the Lock icon again.
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You can also use the drag-and-drop method of installing objects.
1. Click the icon of the object you want to install.

2. Move the cursor into the PFD. Your cursor changes to an
arrow with a + and a white outline of the object.

3. In the PFD, click where you want to install the object. The
object appears in the PFD (but the object’s property view
does not automatically open).

8.1.2 Install Objects Using the
Flowsheet Menu

Installing Material Streams

Select the Add Stream command from the Flowsheet menu to
install a stream in the PFD. When the stream is added to the
PFD, the stream property view opens.

You can also press the F11 hot key to quickly add a stream to
the simulation.

The Add Stream command and F11 hot key can only add
material streams.

The Object Palette can add both material and energy
streams.

Installing Operations

1. Select the Add Operation command from the Flowsheet
menu. The UnitOps property view appears.

You can press the F12 hot key to quickly open the UnitOps
property view.

Use the radio button in the Categories group to filter the list
of available unit operations making it easier to find the
operation you want to add.
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Defining Objects

2. From the list of available unit operations, click the operation
you want to install.

3. Click the Add button. The operation is added to the PFD. The
operation property view automatically opens.

The following sections show steps for providing the
minimum amount of information required to define each
object.

8.2 Defining Objects

8.2.1 Defining a Material
Stream

1. Add a material stream to your simulation.

Click the Worksheet tab, then select the Conditions page.
3. Specify values for three of the properties in the table.

One of the specifications must be temperature or pressure.

If you specify a vapour fraction of 0 or 1, the stream is
assumed to be at the bubble point or dew point. You can also
specify vapour fractions between 0 and 1.

Select the Composition page.

5. Click the Edit button. The Input Composition for Stream
property view appears.

6. Click the radio button in the Composition Basis group that
indicates the basis of your composition.

7. In the table, specify the composition of your stream.

8. Click the Normalize button to ensure that your composition
adds up to 1.0 in the case of fractions.

9. Click Ok.

The status bar at the bottom of the property view turns green
and displays the message Ok.
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8.2.2 Defining an Energy
Stream

1. Add an energy stream to your simulation.
2. Click the Stream tab.

3. In the Heat Flow field, specify a value for heat flow.

The status bar at the bottom of the property view turns green
and displays the message Ok.

8 2.3 Defining a Separator

. Add a separator to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the name of the
stream.

5. Repeat step 4 if you have multiple feed streams.

In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
name of the stream.

7. 1In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
name of the stream.

When all of the attached streams are properly defined the
status bar at the bottom of the property view turns green
and displays the message Ok. If the separator cannot solve,
the status bar is yellow and displays the requirements
needed to solve.

8. (Optional) Click the Parameters page and enter a pressure
difference in the Delta P field.

A default value of zero is entered for new separators, so it
solves without entering a value, but you may not get the
results you want.
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8.2.4 Defining a 3-Phase
Separator

1. Add a 3-phase separator to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

5. Repeat step 4 if you have multiple feed streams.

6. In the Vapour drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

7. In the Light Liquid drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

8. In the Heavy Liquid drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the 3-phase separator
cannot solve, the status bar is yellow and displays the
requirements needed to solve.

9. (Optional) Click the Parameters page and enter a pressure
difference in the Delta P field. A default value of zero is

entered for new separators so it solves without entering a
value, but you may not get the results you want.

8 2.5 Defining a Tank

. Add a tank to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field to display a
drop-down list.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.
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5. Repeat step 4 if you have multiple feed streams.

6. In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

7. 1In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the tank cannot solve, the
status bar is yellow and displays the requirements needed to
solve.

8. (Optional) Click the Parameters page and enter a pressure
difference in the Delta P field. A default value of zero is
entered for new separators so it solves without entering a
value, but you may not get the results you want.

8 2.6 Defining a Cooler/Heater

Add a cooler or heater to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

5. In the Energy drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

For your cooler/heater to solve, you must have enough

specifications to calculate the pressure drop across the
cooler/heater and the duty of the cooler/heater.

6. Click the Parameters page and enter a pressure difference
for the cooler/heater in the Delta P field. The value is
automatically calculated if the pressure is specified for both
inlet and outlet streams.
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7.

In the Duty field, specify a duty for the cooler/heater. The
value is automatically calculated if the temperature is
specified for both the inlet and outlet streams.

When the cooler/heater is solved, the status bar at the bottom
of the property view turns green and displays the message Ok.
If the cooler/heater cannot solve, the status bar is yellow and
displays the requirements needed to solve.

8.2.7 Defining an LNG

10.
11.

12.
13.

Exchanger

Add an LNG exchanger to your simulation.
Click the Design tab, then select the Connections page.

In the Inlet Streams column, click the <<stream> > field and
a drop-down list appears.

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.
Repeat step 4 for the remaining inlet streams.

In the Outlet Streams column, click the <<stream>> field
and a drop-down list appears.

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.
Repeat step 7 for the remaining outlet streams.

In the Pressure drop column, specify a pressure drop for
both the hot side and cold side.

Click the Parameters (SS) page.

Specify the rating method being used; heat leak/loss, pass
intervals, step type or pressure profile.

For the LNG exchanger to solve, the number of independent
unknowns must be equal to the number of constraints
(Degrees of Freedom = 0). The LNG considers constraints to
be parameters such as UA, Minimum Temperature Approach,
or a temperature difference between two streams.

Click the Specs (SS) page.

Click the Add button to display the Spec property view. In
this property view you can add a specification to define your
LNG exchanger.
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14. Repeat step 13 until the degrees of freedom equal zero.

When the degrees of freedom equal zero and all attached
streams are properly defined, the status bar at the bottom of
the property view turns green and displays the message Ok. If
the LNG exchanger cannot solve, the status bar is yellow and
displays the requirements needed to solve.

8.2.8 Defining a Heat
Exchanger

1. Add a heat exchanger to your simulation.
Click the Design tab, then select the Connections page.

3. In the Tube Side Inlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

4. In the Tube Side Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

5. In the Shell Side Inlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

6. In the Shell Side Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

7. Click the Parameters page.

8. Where applicable, specify the rating method being used;
heat leak/loss, heat curve details, tube and shell side
pressure differences and UA.

For the heat exchanger to solve, the number of independent
unknowns must equal the number of constraints (Degrees of
Freedom = 0). The heat exchanger considers constraints to
be parameters such as UA, Minimum Temperature Approach,
or a temperature difference between two streams.

9. Click the Specs page.

10. Click the Add button to display the Spec property view. In
this property view, add a specification to define your heat
exchanger.
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For information about the
HTFS-ACOL tab in the Air
Cooler property view,
refer to Section 4.1 -
Air Cooler in the HYSYS
Operations Guide.

11. Repeat step 10 until degrees of freedom equal zero.

When the degrees of freedom equal zero and all attached
streams are properly defined, the status bar at the bottom of
the property view turns green and displays the message Ok. If
the heat exchanger cannot solve, the status bar is yellow and
displays the requirements needed to solve.

8.2.9 Defining an Air Cooler

1.
2.

3.

Add an air cooler to your simulation.
Click the Connections page of the Design tab.

In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

For your air cooler to solve, you must have enough
specifications to calculate the pressure drop across the air
cooler and the duty of the air cooler.

Click the Parameters page.

In the Delta P field, specify a pressure difference for the air
cooler. This value automatically calculates if the pressure is
specified for both the inlet and outlet streams.

Specify either the overall UA or the temperature of the
outlet air. This value automatically calculates if the
temperature is specified for both the inlet and outlet
streams.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the air cooler cannot solve, the
status bar is yellow and displays the requirements needed to
solve.
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8 2.10 Defining a Pump

. Add a pump to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

5. In the Energy drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

For your pump to solve, you must have enough
specifications to calculate the pressure drop across the
pump and the duty of the pump.

6. Click the Parameters page. Do one of the following:

e In the Delta P field, specify a pressure difference for the
pump. This value is calculated if the pressure is specified
for both the inlet and outlet streams.

e In the Duty field, specify the duty for the pump. These
values are calculated if the pressure is specified for both
the inlet and outlet streams.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the pump cannot solve, the status
bar is yellow and displays the requirements needed to solve.

8.2.11 Defining a Compressor/
Expander

1. Add a compressor/expander to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.
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4.

In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

In the Energy drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

For your compressor/expander to solve, you must have
enough specifications to calculate the duty of the
compressor/expander.

Select the Parameters page.

In the Duty field, specify a duty for the compressor/
expander. This value is calculated if the pressure is specified
for both the inlet and outlet streams.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the compressor/expander cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

8.2.12 Defining a

Compressible Gas Pipe

Add a compressible gas pipe to your simulation.
Click the Design tab, then select the Connections page.

In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

Click the Parameters page.

In the Delta P field, specify a pressure difference for the
compressible gas pipe. By default a value of 25 kPa is
specified.

Click the Rating tab, then select the Sizing page.

Click the Add Section button to add multiple pipe sections.
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8. Specify the following parameters:

e Length
e Elevation Change
e Cells

¢ Roughness
e External Diameter
e Internal Diameter

9. Select the Heat Transfer page, then specify the ambient
temperature and overall heat transfer coefficient in the
corresponding fields.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the compressible gas pipe cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

8.2.13 Defining a Pipe
Segment

1. Add a pipe segment to your simulation.
Click the Design tab, then select the Connections page.
3. In the Inlet drop-down list, select a pre-defined stream or

click the space at the top of the list and type the stream
name.

4. In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

5. In the Energy drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

6. Select the Parameters page.

7. From the list of available pipe flow correlations, select the
correlation you want to use.

8. In the Delta P field, specify a pressure difference for the
pipe segment. This value is calculated if the pressure is
specified for both the inlet and outlet streams.

9. Click the Ratings tab, then select the Sizing page.
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10. Click the Append Segment button to display a pipe
segment in the table. Specify the Fitting/Pipe, Length, and
Increments.

11. Click the View Segment button to display the Pipe Info
property view. Specify the pipe schedule and diameters.

12.Click the Heat Transfer page.

13.In the Specify By group, click the radio button that describes
how the heat transfer occurs in the pipe segment. Then
specify the corresponding parameters.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the pipe segment cannot solve, the
status bar is yellow and displays the requirements needed to
solve.

8 2.14 Defining a Valve

. Add a valve to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

5. Select the Parameters page.

6. Specify a pressure difference for the pipe segment in the
Delta P field. This value is calculated if the pressure is
specified for both the inlet and outlet streams.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the valve cannot solve, the status
bar is yellow and displays the requirements needed to solve.



HYSYS Objects 8-17

8 2.15 Defining a Relief Valve

Add a relief valve to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

5. Select the Parameters page.

Both the inlet and outlet stream pressures must be specified
for the relief valve.

6. In the Set Pressure field, specify the pressure for when the
relief valve begins to open.

7. In the Full Open Pressure field, specify the pressure for
when the relief valve is fully open.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view is either red or
yellow. When the status bar is yellow, the message ‘Valve is
Open’ displays. When the status bar is red, the message
‘material flows into a closed relief valve’ displays. This indicates
the valve is shut and no material is passing through.

8 2.16 Defining a Mixer

Add a mixer to your simulation.
Click the Connections page of the Design tab.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

5. Repeat step 4 for the multiple feed streams.



8-18 Defining Objects

6. In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the mixer cannot solve, the status
bar is yellow and displays the requirements needed to solve.

8 2.17 Defining a Tee

. Add a tee to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Outlets list, click the <<stream>> field and a drop-
down list appears.

5. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

6. Repeat step 5 for the multiple outlet streams.

7. Select the Parameters page and specify flow ratios for
outlet streams.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the tee cannot solve, the status bar
is yellow and displays the requirements needed to solve.

8.2.18 Defining a Simple Solid
Separator

1. Add a simple solid separator to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.
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4. In the Vapour Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

5. In the Liquid Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

6. In the Solids Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

7. Select the Parameters page.

8. In the Delta P field, specify a pressure difference for the
solids separator. By default a value of 0.0 kPa is specified.

9. Select the Splits page, then define your stream split
according to the separation.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the solid separator cannot solve,
the status bar is yellow and displays the requirements needed to
solve.

8 2.19 Defining a Cyclone

Add a cyclone to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Vapour Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

5. In the Solid Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

6. Select the Parameters page.

7. In the Particle Efficiency field, specify a value for the
particle efficiency of the cyclone.

8. Select the Solids page.
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9. Click the Solid Name field to open the drop-down list.
Select the solid component being separated from the
stream.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the cyclone cannot solve, the status
bar is yellow and displays the requirements needed to solve.

8.2.20 Defining a
Hydrocyclone

1. Add a hydrocyclone to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Liquid Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

5. In the Solid Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

6. Select the Parameters page.

7. In the Particle Efficiency field, specify a value for the
particle efficiency of the cyclone.

8. Select the Solids page.

9. Click the Solid Name field to open the drop-down list.
Select the solid component being separated from the
stream.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the hydrocyclone cannot solve, the
status bar is yellow and displays the requirements needed to
solve.
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8.2.21 Defining a Rotary
Vacuum Filter

1. Add a rotary vacuum filter to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

4. In the Liquid Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

5. 1In the Solid Product drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

6. Click the Rating tab, then select the Sizing page.

7. In the Filter Size group, specify either the filter radius or
filter width in the corresponding field.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the rotary vacuum filter cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

8.2.22 Defining a Baghouse
Filter

1. Add a baghouse filter to your simulation.
Click the Design tab, then select the Connections page.
3. In the Inlet drop-down list, select a pre-defined stream or

click the space at the top of the list and type the stream
name.

4. In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

5. In the Solid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.
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When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the baghouse filter cannot solve,
the status bar is yellow and displays the requirements needed to
solve.

8 2.23 Defining a CSTR

9.

10.

11

13.

Add a CSTR to your simulation.
Click the Design tab, then select the Connections page.

In the Inlets list, click the <<stream>> field and a drop-
down list appears.

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

Repeat step 4 if you have multiple feed streams.

In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

In the Energy drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

Select the Parameters page.
In the Volume field, specify the volume of the reactor.

.Click the Reactions tab, then select the Details page.
12.

From the Reaction Set drop-down list, select the reaction set
being used.

From the Reaction drop-down list, select the reaction being
used.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the CSTR cannot solve, the status
bar is yellow and displays the requirements needed to solve.
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8

10.

11

13.
14.

2.24 Defining a PFR

Add a PFR to your simulation.
Click the Design tab, then select the Connections page.

In the Inlets list, click the <<stream>> field and a drop-
down list appears.

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

Repeat step 4 if you have multiple feed streams.

In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

Select the Parameters page.

In the Delta P field, specify the pressure drop across the
reactor.

Click the Reactions tab, then select the Overall page.

From the Reaction Set drop-down list, select the reaction set
being used.

. Select the Details page.
12.

From the Reaction drop-down list, select the reaction being
used.

Click the Rating tab, then select the Sizing page.

In the Tube Dimensions group, specify two of the three
following parameters:

e Total Volume

e Length

e Diameter

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the PFR cannot solve, the status bar
is yellow and displays the requirements needed to solve.
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8.2.25 Defining a Gibbs
Reactor

1. Add a Gibbs reactor to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

5. Repeat step 4 if you have multiple feed streams.

6. In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

7. In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the Gibbs reactor cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

8. (Optional) Select the Parameters page and enter a
pressure difference in the Delta P field. A default value of
zero is entered for new Gibbs reactors, so your Gibbs reactor
solves without entering the value, but you do not get the
desired results.

9. (Optional) Click the Reactions tab, then select the Overall
page. In the Reactor type group, click the corresponding
radio button for the type of reactor you want to model.

8.2.26 Defining an Equilibrium
Reactor

1. Add an equilibrium reactor to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.
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8

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

Repeat step 4 if you have multiple feed streams.

In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

Click the Reactions tab, then select the Details page.

From the Reaction Set drop-down list, select the reaction set
containing the reaction being used.

From the Reaction drop-down list, select the reaction being
used.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the equilibrium reactor
cannot solve, the status bar is yellow and displays the
requirements needed to solve.

(Optional) Click the Design tab, then select the
Parameters page. In the Delta P field, enter a pressure
difference. A default value of zero is entered for new
equilibrium reactors, so your equilibrium reactor solves
without entering a value, but you may not get the desired
results.

.2.27 Defining a Conversion

Reactor

Add a conversion reactor to your simulation.
Click the Design tab, then select the Connections page.

In the Inlets list, click the <<stream>> field and a drop-
down list appears.

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

Repeat step 4 if you have multiple feed streams.
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In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

Click the Reactions tab, then select the Details page.

From the Reaction Set drop-down list, select the reaction set
containing the reaction being used.

From the Reaction drop-down list, select the reaction being
used.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the conversion reactor
cannot solve, the status bar is yellow and displays the
requirements needed to solve.

(Optional) Click the Design tab, then select the
Parameters page. In the Delta P field, enter a pressure
difference. A default value of zero is entered for new
conversion reactors, so your conversion reactor solves
without entering a value, but you do not get the desired
results.

.2.28 Defining a Neutralizer

This operation can only be used with a fluid package that
uses the electrolyte property package.

Add a neutralizer to your simulation.
Click the Design tab, then select the Connections page.

In the Inlets list, click the <<stream>> field and a drop-
down list appears.

From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

Repeat step 4 if you have multiple feed streams.

In the Reagent Stream drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.
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7. In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

8. In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the neutralizer cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

9. (Optional) Select the Parameters page. In the Delta P
field, enter a pressure difference. A default value of zero is
entered for new neutralizers, so your neutralizer solves
without entering a value, but you may not get the desired
results.

8.2.29 Defining a Crystallizer

This operation can only be used with a fluid package that
uses the electrolyte property package.

1. Add a crystallizer to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

5. Repeat step 4 if you have multiple feed streams.

6. In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

7. In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the crystallizer cannot
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solve, the status bar is yellow and displays the requirements
needed to solve.

8. (Optional) Select the Parameters page. In the Delta P
field, enter a pressure difference. A default value of zero is
entered for new crystallizers, so your crystallizer solves
without having to enter a value, but you may not get the
desired results.

8.2.30 Defining a Precipitator

This operation can only be used with a fluid package that
uses the electrolyte property package.

1. Add a precipitator to your simulation.
Click the Design tab, then select the Connections page.

3. In the Inlets list, click the <<stream>> field and a drop-
down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

5. Repeat step 4 if you have multiple feed streams.

6. In the Reagent Stream drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

7. In the Vapour Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

8. In the Liquid Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green
and displays the message Ok. If the precipitator cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

8-28




HYSYS Objects 8-29

9. (Optional) Select the Parameters page. In the Delta P
field, enter a pressure difference. A default value of zero is
entered for new precipitators, so your precipitator solves
without entering a value, but you may not get the desired
results.

8.2.31 Defining a Distillation
Column

Use this procedure to define a distillation column using the input
expert:

1. Add a distillation column to your simulation.

2. In the # Stages field, specify the number of trays in the
column.

3. In the Inlet Streams list, click the <<stream>> field and a
drop-down list appears.

4. From the drop-down list, select a pre-defined stream or click
the space at the top of the list and type the stream name.

5. Repeat step 4 if you have multiple feed streams.

6. In the Inlet Stage column, use the drop-down list to select
what stage the stream is entering the column.

7. In the Condenser Energy Stream drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream name.

8. In the Condenser group, click the condenser type radio
button that you want to use for the column. Depending on
the selection, select a pre-defined stream or click the space
at the top of the list and type the stream name for the
following:

e Total. Specify in the Ovhd Liquid Outlet drop-down list.
e Partial. Specify in the Ovhd Outlets drop-down list.
o II_=utll Rflx. Specify in the Ovhd Vapour Outlet drop-down
ist.
9. In the Reboiler Energy stream drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

10.In the Bottoms Liquid Outlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.
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11.
12.

13.

14.

15.
16.

17.
18.
19.

20.
21,

Click the Next button.

In the Condenser Pressure field, enter the pressure in the
condenser.

In the Condenser Pressure Drop field, enter the pressure
drop across the condenser.

In the Reboiler Pressure field, enter the pressure in the
reboiler.

Click the Next button.

(Optional) Enter temperature values for the condenser, top
stage, and reboiler.

Click the Next button.

(Optional) Enter a product flow rate and a reflux ratio.
Click Done to display the Column property view.

For the distillation column to solve, the number of
independent unknowns must be equal to the number of
constraints (Degrees of Freedom = 0). The distillation

column considers constraints to be parameters such as
product draw rates, tray temperatures, or reflux ratio.

Click the Design tab, then select the Specs page.

Click the Add button to display the Spec property view. In
this property view, add a specification to define your
distillation column. Repeat this step until the degrees of
freedom equal zero.

Select the Monitor page of the Design tab to see the degrees
of freedom the column has and manage the specifications in
the column.

When the degrees of freedom equal zero and all attached
streams are properly defined, the status bar at the bottom of
the property view turns green and displays the message Ok. If
the distillation column cannot solve, the status bar is red and
displays Unconverged.
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8.2.32 Defining a Refluxed
Absorber Column

Use this procedure to define a refluxed absorber column using
the input expert:

1. Add a refluxed absorber column to your simulation.

2. In the # Stages field, type the number of trays for the
column.

3. In the Bottom Stage Inlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

4. In the Condenser Energy Stream drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream name.

5. In the Condenser group, click the condenser type radio
button being used for the column. Depending on the
selection, in the Ovhd Liquid Outlet drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream names for the following:

e Total
e Partial
e Full Rflx

6. In the Bottoms Liquid Outlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

7. Click the Next button.

8. In the Condenser Pressure field, enter the pressure in the
condenser.

9. In the Condenser Pressure Drop field, enter the pressure
drop across the condenser.

10.In the Reboiler Pressure field, enter the pressure in the
reboiler.

11. Click the Next button.

12. (Optional) Enter temperature values for the condenser, top
stage, and reboiler.

13. Click the Next button.
14. (Optional) Enter the product flow rate and a reflux ratio.
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15. Click Done to display the Column property view.

For the refluxed absorber column to solve, the number of
independent unknowns must equal the number of
constraints (Degrees of Freedom = 0). The refluxed
absorber column property views constraints as parameters
such as product draw rates, tray temperatures, or reflux
ratio.

16. Click the Design tab, then select the Specs page.

17.Click the Add button to display the Spec property view and
add a specification to define your refluxed absorber column.

Select the Monitor page of the Design tab to see how many
degrees of freedom the column has and manage the
specifications in the column.

18. Repeat step 17 until the degrees of freedom equal zero.

When the degrees of freedom equal zero and all attached
streams are properly defined, the status bar at the bottom of
the property view turns green and displays the message Ok. If
the refluxed absorber column cannot solve, the status bar is red
and displays Unconverged.

8.2.33 Defining an Absorber
Column

Use this procedure to define an absorber column using the input

expert:

1. Add an absorber column to your simulation.

2. In the # Stages field, type the number of trays in the
column.

3. In the Top Stg Reflux group, click the radio button being
used for the column. Depending on the selection, select a
pre-defined stream or click the space at the top of the list
and type the stream names for the following:

e Liquid Inlet. Specify in the Top Stage Inlet drop-down
list.
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10.
11.

12.

o IF’ump-around. Specify in the Draw Stage drop-down
ist.

In the Bottom Stage Inlet column, use the drop-down list to
specify at what stage the stream enters the column.

In the Ovhd Vapour Outlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

In the Bottoms Liquid Outlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

Click the Next button.

In the Top Stage Pressure field, type the pressure in the
condenser.

In the Bottom Stage Pressure field, enter the pressure in
the reboiler.

Click the Next button.

(Optional) Enter temperature values for the top stage and
bottom stage.

Click Done to display the Column property view.

When all attached streams are properly defined, the status bar
at the bottom of the property view turns green and displays the
message Ok. If the absorber column cannot solve, the status
bar is red and displays Unconverged.

8.2.34 Defining a Reboiled

Absorber Column

Use this procedure to define a reboiled absorber column using
the input expert:

1.
2.

Add a reboiled absorber column to your simulation.

In the # Stages field, specify the number of trays in the
column.

In the Top Stg Reflux group, click the radio button being
used for the column. Depending on the selection, select a
pre-defined stream or click the space at the top of the list
and type the stream name for the following:
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10.
11.

12.
13.
14.

15.
16.

o II.iquid Inlet. Specify in the Top Stage Inlet drop-down
ist.

o IF'ump-around. Specify in the Draw Stage drop-down
ist.

In the Ovhd Vapour Outlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

In the Reboiler Energy Stream drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

In the Bottoms Liquid Outlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

Click the Next button.

In the Top Stage Pressure field, type the pressure in the
condenser.

In the Reboiler Pressure field, type the pressure in the
reboiler.
Click the Next button.

(Optional) Enter temperature values for the top stage and
reboiler.

Click the Next button.
(Optional) Enter a boilup ratio.
Click Done to display the Column property view.

For the reboiled absorber column to solve, the number of
independent unknowns must equal the number of
constraints (Degrees of Freedom = 0). The reboiled absorber
column property views constraints as parameters such as
product draw rates, tray temperatures, or reflux ratio.

Click the Design tab, then select the Specs page.

Click the Add button to display the Spec property view.
From this property view, add a specification to define your
refluxed absorber column.

Click the Monitor page of the Design tab to see how many
degrees of freedom the column has and manage the
specifications in the column.

17.

Repeat step 16 until degrees of freedom equals zero.
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When the degrees of freedom equal zero and attached streams
are properly defined, the status bar at the bottom of the
property view turns green and displays the message Ok. If the
reboiled absorber column cannot solve, the status bar is red and
displays Unconverged.

8.2.35 Defining a Liquid-Liquid
Extractor

Use this procedure to define a liquid-liquid extractor using the

input expert:

1. Add a liquid-liquid extractor to your simulation.

2. In the # Stages field, specify the humber of trays in the
column.

3. In the Top Stage Inlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

4. In the Bottom Stage Inlet drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

5. In the Ovhd Light Liquid drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

6. In the Bottoms Heavy Liquid drop-down list, select a pre-
defined stream or click the space at the top of the list and
type the stream name.

7. Click the Next button.

8. In the Top Stage Pressure field, enter the pressure in the
condenser.

9. In the Bottom Stage Pressure field, enter the pressure in
the reboiler.

10. Click the Next button.

11. (Optional) Enter temperature values for the top stage and
bottom stage.

12. Click Done to display the Column property view.

When all attached streams are properly defined, the status bar
at the bottom of the property view turns green and displays the
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message Ok. If the liquid-liquid extractor cannot solve, the
status bar is red and displays Unconverged.

8.2.36 Defining a Three Phase

Distillation Column

Use this procedure to define a three phase distillation column
using the input expert:

1.
2.

10.

11.

12.

Add a three phase distillation column to your simulation.

Click one of the following radio buttons for the column you
want to model:

Distillation
Refluxed Absorber
Reboiled Absorber
Absorber

Click the Next button.

In the Two Liquid Phase Check group, select the stages you
want to check for two liquid phases.

Click the Next button.

In the Condenser Energy Stream drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream name.

Use the radio buttons in the Condenser type, Outlet
Streams, and Reflux Streams groups to specify the
condenser configuration of the column.

In the remaining drop-down lists, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

Click the Next button.

(Optional) Specify the flow rates for entering and leaving the
condenser.

Click the Next button to display the Input Expert property
view for the selected column.

Follow the sections outlined for each of the columns above to
complete the three phase distillation column.
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8.2.37 Defining a Component

9.

Splitter

Add a component splitter to your simulation.

In the Inlet Streams list, select a pre-defined stream from
the drop-down list, or click the space at the top of the list
and type the stream name.

Repeat step 2 if you have multiple feed streams.

In the Energy Streams list, select a pre-defined stream from
the drop-down list, or click the space at the top of the list
and type the stream name.

Repeat step 4 if you have multiple energy streams.

In the Overhead Outlet list, click the <<stream>> field to
display the drop-down list. From the drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream name.

Repeat step 6 if you have multiple outlet streams.

In the Bottoms Outlet drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

Select the Splits page.

10. Specify the split fraction for each of the overhead streams.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the component splitter cannot
solve, the status bar is yellow and displays the requirements
needed to solve.

8.2.38 Defining a Short Cut

Distillation Column

Add a short cut distillation column to your simulation.

In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.
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10.

11.

12.

13.

14,

15.

From the Top Product Phase group, select whether you want
the overhead product to be vapour or liquid.

Then specify the following by selecting a pre-defined stream
or clicking the space at the top of the list and typing the
stream name:

e Liquid. Specify in the Distillate drop-down list.
¢ Vapour. Specify in the Overhead Vapour drop-down list.

In the Condenser Duty drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

In the Reboiler Duty drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

In the Bottoms drop-down list, select a pre-defined stream
or click the space at the top of the list and type the stream
name.

Select the Parameters page.

Click the down arrow icon =1 in the Light Key in Bottoms
cell under the Component column. From the drop-down list
of available components, select the component to use for the
light key.

In the Light Key in Bottoms cell under the Mole Fraction
column, specify the mole fraction of the key component.

Click the down arrow icon =f in the Heavy Key in Distillate
cell under the Component column. From the list of available
components, select the component to use for the heavy key.

In the Heavy Key in Distillate cell under the Mole Fraction
column, specify the mole fraction of the key component.

In the Condenser Pressure field, specify the pressure at
the condenser.

In the Reboiler Pressure field, specify the pressure at the
reboiler.

In the External Reflux Ratio field, specify the external
reflux ratio.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the short cut distillation column
cannot solve, the status bar is yellow and displays the
requirements needed to solve.
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8 2.39 Defining an Adjust

7.

. Add an adjust to your simulation.

In the Adjusted Variable group, click the Select Var button

to display the Select Variable property view.

Select the object and the variable you want to use and click
OK.

In the Target Variable group, click the Select Var button to
display the Select Variable property view.

Select the object and the variable you want to use and click
OK.

In the Target Value group, enter either a user specified value
or a value from another object.

Click the Start button to start the solver.

8 2.40 Defining a Set

. Add a set to your simulation.

In the Target Variable group, click the Select Var button to
display the Select Variable property view.

Select the object and the variable you want to use and click
OK.

In the Source Object drop-down list, select a pre-defined
stream or click the space at the top of the list and type the
stream name.

Click the Parameters tab.

Specify either the multiplier or offset in the appropriate field.
The parameter that is not specified is automatically
calculated.

8 2.41 Defining a Recycle

. Add a recycle to your simulation.

In the Inlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

8-39



8-40

Defining Objects

3.

8

10.

11.

12.

13.

14,

In the Outlet drop-down list, select a pre-defined stream or
click the space at the top of the list and type the stream
name.

.2.42 Defining a PID

Controller

Add a PID controller to your simulation.

In the Process Variable Source group, click the Select Var
button to display the Select Variable property view.

Select the object and the variable you want to use and click
OK.

In the Output Target Object group, click the Select OP
button to display the Select OP Object property view.

Select the object you want to use and click OK.

Click the Parameters tab, then select the Configuration
page.

Click either the Reverse or Direct action radio button.
In the Kc field, specify a value for the controller gain.

In the Ti field, specify a value for the integral time, if
required.

In the Td field, specify a value for the derivative time, if
required.

In the PV Minimum field, specify the minimum process
variable value.

In the PV Maximum field, specify the maximum process
variable value.

From the mode drop-down list, select one of the following
options for the mode of the controller:

e Man
e Auto Indicator
o Off

In the SP field, specify the set point for the controller.
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8.2.43 Defining a Selector
Block

. Add a selector block to your simulation.

Click the Add PV button to display the Select Input PV
property view.

Select the object and the variable you want to use and click
OK.

Repeat steps #2 and #3 for each process variable you want
to use.

Click the Select PV button to display the Select Input PV
property view.

. Select the object and the variable you want to use and click
OK.

8 2.44 Defining a Balance

. Add a balance to your simulation.

Click the Connections tab.

In the Inlet Streams list, click the <<stream>> field to
display a drop-down list. From the drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream name.

Repeat step 3 if you have multiple feed streams.

In the Outlet Streams list, click the <<stream>> field to
display a drop-down list. From the drop-down list, select a
pre-defined stream or click the space at the top of the list
and type the stream name.

Repeat step 5 if you have multiple outlet streams.
Click the Parameters tab.

In the Balance Type group, select the balance type you want
to use.

When all of the attached streams are properly defined, the
status bar at the bottom of the property view turns green and
displays the message Ok. If the balance cannot solve, the status
bar is yellow and displays the requirements needed to solve.
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8 2.45 Defining a Digital Point

. Add a digital point to your simulation.

In the Output Target Object group, click the Select OP
button to display the Select OP Object property view.

3. Select the object you want to use.
Click OK.

8.2.46 Defining a Transfer
Function Block

1. Add a transfer function block to your simulation.

In the Transformed PV Target group, click the Select PV
button to display the Select Output PV property view.

3. Select the object and the variable you want to use.

Click OK.

5. Click the Parameters tab, then select the Configuration
page.

6. Specify a value for the input variable in the Constant PV
field.

8.2.47 Defining an MPC
Controller

1. Add an MPC controller to your simulation.

In the Process Variable Source group, click the Select PV
button to display the Select Input PV property view.

3. Select the object and the variable you want to use.
Click OK.

5. In the Output Target Object group, click the Select OP
button to display the Select OP Object property view.

6. Select the object and the variable you want to use and click
OK.

7. Click the Control Valve button to display the Control Valve
property view.
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8. Depending on what type of stream the output object is,
specify the minimum and maximum variables and then close
the property view.

9. Click the Parameters tab, then select the Configuration
page.

10.In the PV Min and Max group, specify minimum and
maximum values for the process variables.
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Introduction

9.1 Introduction

In HYSYS, you can transcribe process information concerning
your simulation case using printing features. You can create
printed reports ranging from basic data to comprehensive
summaries. There are two primary printing options in HYSYS:
e Object Specific
e Reports

Object Specific printing relates to the current object of focus in
the simulation case. For instance, if the Separator property view
is active, you can print a Snapshot of that property view as seen
on your monitor or print out a Datasheet specific to the unit
operation. A Datasheet displays object related information that
can include input specifications and calculated results. Each
object within HYSYS has at least one Datasheet available, with
many objects also having condensed versions of the full
Datasheet.

Printing reports deal with more extensive information sets.
When creating a report, you collect the Datasheets of multiple
objects into one document. HYSYS enables you to select any
Datasheet for any object currently in your simulation case. For
each report created, you can customize the page setup.

Both primary printing features are accessed through the menu
bar, however, Object Specific printing is also available through
the Object Inspect menu. By right-clicking the Title Bar of an
object, you can preview and print its associated Datasheet.

The Report property view can remain open while you manipulate
your flowsheet. If changes occur that affect the values shown in
a Datasheet, you can easily update the information.
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9.2 Printing in HYSYS

In HYSYS, you can print information in one of three ways:

Method ‘ Description
Refer to Section 9.2.1 - Menu Bar Select one of the options under the File menu.
24;2;5 Bar Options for Object Right-click the Title Bar of a property view and select the
’ Inspect Print Datasheet command from the menu. This is the same
Refer to Section 9.3 - menu as selecting the Print command from the File menu.
Reports for details on the Report In the Simulation environment, from the Tools menu, select
Report Manager. Manager Reports. This opens the Report Manager property view.

9.2.1 Menu Bar Options

The HYSYS printing options found in the File in the menu are as

follows:
Option ‘ Description
Refer to Section 9.2.2 - Print Lists the available Datasheet(s) for the currently active
Printing Datasheets for object. You can select a Datasheet and either preview or print
more detail. it.
Print Prints a bitmap of the currently active HYSYS property view.
Window Use this command when you want to print a property view
Snapshot that does not have a Datasheet associated with it (for
example, a table such as a Column Profiles table).
Refer to Section 9.3.6 - Printer With this command, you can select either the Graphic
Printing & Previewing Setup Printer or the Report Printer. This enables you to select the
Reports for details. printer, paper orientation, paper size and source.
File
0 Hew 4
= Open ’
& Save Cil+5
Save As... Chil+5hift+5
15 5awe
LCloze Case Chil+2Z
Cloze A)l...
% Print...
Frint wfindow Snapshot
E Printer Setup 3 Graphic Printer...
Ext AlLF4 BRepaort Printer...
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Printing in HYSYS

9.2.2 Printing Datasheets

When you select the Print command, the Select Datablocks to
Print property view appears and HYSYS prepares to print the
Datasheets for the property view that currently has focus. For
example, 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 available (for example, the Reaction Package
property view), the Select Datablocks to Print property view
appears with no Datasheets available.

All default and customized Workbook pages have Datasheets
available.

The Select Datablocks to Print appears as follows.

Select the Datasheets Click the Select All button to include
by selecting the all the Datasheets. The Invert
appropriate checkbox. Selection button reverses the
selection.
M select Datablock[z] to Print for Workbook "Case [Main]™ |_ (O] x| Prints the Se|ected
—Awailsble Datablock Datasheets.
Frint j
Select All 1
- Comps ™ TesttaFile
¥ Material Streams lﬂVEll53|ECliDﬂ| |_7 Deliited T Selects the output
- Compositions format. If selected,
_ - Enemy Stieams Set F‘[eferancei Preview... )l HYSYS prints the
9 Uik Dps Use Pefacnces| Datasheet to an ASCII
file.
Checked Datablocks will be included in the D atasheet
Datablocks with trailing elipses have additional options that MI
will appear here when selected. Frint Setup | Displays a Preview of
the selected
Datasheets.

Set the Datasheet preferences and
recall the preferred selection.

Click the Set Preferences button to save the Datasheet
selections set in the HYSYS preferences. This allows you to use
the same settings for each type of object. For example, if you
print the same Datasheets for every stream in your case, use
the Set Preferences button to save the settings for the first
stream and the Use Preferences button to load the settings into
each of the remaining streams.
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Refer to Section 12.4 -
Reports Tab for more
details.

The default Datasheet selections are set in the Session
Preferences.

The active location in the flowsheet determines which
Datasheets are available. In this case, the active location is a
Workbook, so the only available options pertain to the
Workbook. The All Pages Datasheet displays all the information
in the Workbook. Only the variables present on the Workbook
tabs appear in the Datasheets.

There are particular Datasheets for certain operations. For
example, a column tray section has a Tray Section
Component Summary and a Datasheet; a Strip Chart has a
Strip Chart Variables and Historical Data Datasheet.

Click the Preview button to open the Report Preview property
view as shown below.

Change the Prints the currently displayed Datasheet.
Datasheet
format. M Report Preview - Datasheet
ormat/Lapout | Print Setup. | Lpdate | Print | Lloze |
,ﬂ
—; " b lxd Caze Name:  DAProgram Files\Hyprotech
You Ca_n E @m“ Czlzr:tr:?ﬁlbena Unit Set: ]
zoom-in to O IEEeTBLEIATION CANADA Date/Time:  Thu Jul 18 11:41:21 2001
get a close- [=] )
. [ Workbook: Case (Main
up view of ~ | [= ( )
your % Material Streams
iw Feed Feafl Dwvermead B
document or i Fraction B 111 — 1 RS 1]
- 13\ Temperature [ .00 0,00 - (2
zoom-out to o] \Preszure Pz 013 1013+ 101
see more Of 1] lar Flow (kgmuleh) 70.25 2416 238 | |
15| hess Flow B 3000~ 1.500e-+0044 ~ 13949 +I0¢
the page at a 1] Lifuid “ilume Flow (m3hy 3730 17.69 16.32
R 1.805e+007 - BT -1 350eHI07
reduced size. et Distillate hitke- p Fe
05933 0.0000 00000
ar ez 54.62 FE
65 25 6 25 1013
00000 0.0000 Trte0: | x|
o
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Made
Select Objects...

Reveal Hidden Objects...

Chaoose Label Yarisble
CutfPaste Objects
Drynamic Initialization
Insert Object...

Copy Pane To Clipboard

& Print FFD
Print Setup...
Prink PFD To File

Add Workbook Table

For more information
refer to Section 9.4 -
Printing the PFD as a

File.

Graph Control

Cross Hair
“Wertical Cross Hair
Haorizontal Cross Hair

Walues
LCopy Ta Clipbaard

&% Frint Plot
D Frint Setup.

Plot Object Inspect menu

Printing in HYSYS

9.2.3 Printing the PFD

To print the PFD, right-click on an empty area of the PFD to
display the Object Inspect menu shown in the figure on the left.

Alternatively, you can select Print from the File menu when
the PFD has focus.

There are three print related functions available:

Option ‘ Description

Print PFD Prints the PFD as it appears on the screen. Only the
sections visible within the PFD property view are printed.
Any tables that you add are also printed. When you select
this command, the PFD is printed without accessing any
further menus.

Print Setup Accesses the Windows Print Setup. You can set the printer,
the paper orientation, the paper size and paper source.

Print to PFD Prints the entire PFD to a file.
to File

All items (Streams, Operations, Text, and PFD Tables) included
in the PFD property view can be printed. You can also use the
Print Snapshot command under the File menu to print the PFD
when it has focus.

9.2.4 Printing Plots

To print a plot, right-click on the plot area to display the Object
Inspect menu as shown on the left. Select one of the following
two printing options from the menu:

Object ‘ Description

Print Plot Prints the plot as it appears on the screen.

For information on setting the appearance of plots, refer to
Section 10.4 - Graph Control.

Print Setup Accesses the Windows Print Setup. You can set the printer,
the paper orientation, the paper size and paper source.
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9.2.5 Printer Setup

The Print Setup property view is accessed by selecting Printer
Setup from the File menu. The sub-menu provides two
additional commands:

Figure 9.4

File
0O Hew >
= Open 4
IS Save Chil+5
Save Az Chil+5hift+5
& Saveal
LClose Case Ctrl+Z
Cloze All...
& Piint...
Print \window Snapshot
@ Printer Setup 4 Graphic Printer...
Edit AL Heport Printer..
Printer ‘ Description
Graphic The Graphic Printer is used to print the PFD, Plots, Strip
Printer Charts and Snapshots.
Report Printer | The Report Printer is used to print Datasheets, Reports
and Text.

If the Print Setup property view is accessed by right-clicking (in
other words, through the PFD Object Inspect menu), HYSYS
defaults to the appropriate printer according to the active
location in the flowsheet.

The layout of the Print Setup property view varies depending
on the selected printer. You can also modify the default
properties for the selected printer by clicking the Properties
button.
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Print Setup
Frirter
Mame:  [ipple Laseriiier v230 v Broperties
Status: Feady
Type: Apple Laserwfiter v23.0
where:  LPTT:
Comment;
Paper Orientation
Size: |Lette| j " Partrait
Source: |Automatically Select j | andscape

Metwark. .. Cancel

9.3 Reports

Within a simulation case, you can print stream and operation
Datasheets using the print function, however, this only enables
you to print Datasheets for a single object at a time. By using
the Report Manager, you can combine multiple Datasheets for
streams and operations in a single report and print the entire
document. You can also format the display of the report to meet
your requirements.

The Report Manager can only be accessed in the Simulation
environment.
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The Report Manager is accessed by selecting Reports from the
Tools menu, or by using the hot key combination CTRL R.

Shows the Reports All reports created for Opens the Report Updates and

installed in the the simulation are Builder property view prints the selected

simulation case. listed in the Available for creating new Report.

Reportl is a default Reports group. reports.

name, Second

Report is a user M Report Manager Selects the

Specified name. Aovailable Reports Printing OUtpUt format. If
Report] | _ Ceae. | Brint 1/ | selected, HYSYS

Second Report

Opens the Report Edit..  TenwEe | prints the
Builder property vievl/, ' — L Datasheet to an
so you can edit the Preyiew.., ASCII file.
selected Report.

Fomat/Layaut... Displays a Preview

Deletes the selected of the Report.
Report, P ——— Print Setup..

9.3.1 Creating a Report

Click the Create button in the Report Manager to open the
Report Builder property view for creating a new report.

By default, it is S Report Builder - Report [_[Olx])| Displays the
named Reportl' Report Mame |Feport] Size: G Pages ~ current
You can type a . Report D atashests Prirting numbe_r of
new name in this Bolup GCICT [Matenal Sheam Work sheel, Altachments, Tonamics Bt pages in the
field. Bottoms (M aterial Stream]: ‘Worksheet " report,
Light Distillate @TPLT (Material Stream]: Warksheet, Attachments, Dynamics, User Yanat I™ TexttoFile
Cond Duty [Energy Stream]: *Worksheet, Attachments =
Preview...
Removes a
Allows you to add
available —selected
Format/Layout.. Datasheet
Datasheets to the | | from the
report. Inzen Datasheet... Edit Datasheet... Bemove Datashest N 4 Print Setup...
p 4 . report.
Allows you to edi@ Allows you to rearrange the list in the Report
selection made for the Datasheets group. The selected Datasheet is
selected Datasheet. moved up or down within the list.

The Printing group provides the same functions as what you find
in the Report Manager.
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Inserting a Datasheet

Click the Insert Datasheet button in the Report Builder property
view to open the Select Datablocks for Datasheet property view
as shown below.

“] Select Datablocks for Datasheet | _ (O] x|
Source for Datablocks Avaiable Datablocks
&+ Pick a Specific Object by Name " Pick All Objects of a Given Type 5 woikshest 2dd
Flowsheets Objects Filter - Attachments
Case Main] Workbock -COLT> <] | & Al ! Dynarmics ez
T-100 [COLT) Sworkbook - Main:  Streams ! User Varisbles
Decanter System <\whorkbook - TPL1 " UnitDps Select All
12 " Logicals —
Tl € Utilties Invert Selection
Cand Dy ; Reactions
Distillate Other
Feed (" Custom Checked Datablocks will be included in the D atashest.
Lt Distillate D atablocks with trailing elipses have additional options
Make-Up j Sl e that will appear here when selected.

The property view is divided into the Source for Datablocks and
Available Datablocks groups. The Source for Datablocks Group
contains a list of available flowsheets and the following radio
buttons:

e Pick a Specific Object by Name
e Pick All Objects of a Given Type

To return to the Report Builder property view without adding
a Datasheet, click the Cancel button.

The information contained within the group changes depending
on the radio button selected.

The Available Datablocks group lists the datablocks that can be
added to the report.

Pick a Specific Object by Name

When the Pick a Specific Object by Name radio button is
selected, the Objects list and Filter group appear as shown in
Figure 9.8. This allows you to insert individual Datasheets for
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any object that is present in the simulation case.

To add a Datasheet to your report, do the following:

1. From the list of available flowsheets, click the flowsheet
containing the objects you want to add to the Datasheet.

Use the Filter to narrow the search list of available objects.

2. From the list of available objects, select an object.

3. In the Available Datablocks tree browser, all datablocks
available for the selected flowsheet object appear. Select the
datablocks you want to add to the report by clicking in their
corresponding checkboxes.

Expand some of branches in the tree browser by clicking the
Plus icon [1] to reveal more datablocks.

4. Click the Add button to add the datablocks with checkmarks
to the report.

5. Repeat steps 1 to 4 for each Datasheet that you want to add
to the report.

6. Click the Done button when all Datasheets are added.

Pick All Objects of a Given Type

When the Pick All Objects of a Given Type radio button is
selected, the list of available object types appears as shown in
the figure below. This enables you to insert Datasheets for all
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object types in the simulation case.

“] Select Datablocks for Datasheet M=l 3
Source for Datablocks Available Datablocks
" Pick a Specific Object by Name v Pick All Objects of a Given Type g Design Add
Flowsheets DObject Types [ Inchude Sub-Flowsheets &-¥ Rating
Caze [Main| % Stream = -V otk shest &
T-100 [CaLT) #- Unit Operations -2 Perfornance
Diecanter Systermn - Vessels @ Dynamics Select Al
=~ Heat Tranzfer Equipment
Invert Selection
Lol
Checked Datablocks will be included in the D atasheet.
Heat Exchanger D atablacks with trailing elipses have additional options
Heater j that will appear here when selected.

To add a group of Datasheets, do the following:

1.

2.

From the list of available flowsheets, select the flowsheet
containing the objects you want to add the Datasheet.

In the list of available object types, select an object type (for
example, material stream or compressor). To expand the
tree browser and view the branch-items, click the Plus icon
+].

For the selected object type, add Datasheets to the report for
objects that reside within subflowsheets. Select the Include
Sub-Flowsheets checkbox.

6.

In the Available Datablocks tree browser, all datablocks
available for the selected flowsheet object appear. Select the
datablocks you want to add to the report by clicking the
corresponding checkbox.

Click the Add button to add the datablocks with checkmarks
to the report.

Repeat steps 1 to 6 for each Datasheet being added to the
report.

When all Datasheets are added, click the Done button.

Editing a Datasheet

1.

From the list of available report Datasheets in the Report
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Refer to the section
Inserting a Datasheet
for more information
about the Select
Datablocks for Datasheet
property view.

Refer to Section 9.3.1 -
Creating a Report for
more information about
the Report Builder
property view.

Builder property view, select the Datasheet you want to edit.

2. Click the Edit Datasheet button to open the Select
Datablocks for Datasheet property view.

3. Use this property view to edit the Datasheet.

Removing a Datasheet

1. From the list of available report Datasheet in the Report
Builder property view, click the Datasheet you want to
delete.

2. Click the Remove Datasheet button. You are not prompted
to confirm the deletion of the Datasheet.

9 3.2 Editing a Report

From the list of available reports in the Report Manager
property view, click the report you want to edit.

2. Click the Edit button to open the Report Builder property
view.

9 3.3 Deleting a Report

From the list of available reports in the Report Manager
property view, click the report you want to delete.

2. Click the Delete button. You are not prompted to confirm
the deletion of the Datasheet.

9.3.4 Report Format & Layout

When the Text to File checkbox in the Report Builder and
Report Manager property views is clear, the Format/Layout
button appears. Click this button to open the Report Format and
Layout property view. This property view displays the options
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available for customizing the format and layout of your report.

‘3! Report Format and Layout - Report1
Specify the distance

Format
between each border 7‘, T Set Preferences

and the edge of the % Line Humbers Empty Text T
report page. Default ¥ Thick Borders Untsst  [<Coero 3]

units correspond to the ¥ Irdicate User Specified

page width and helght ™ Stat Datashest On New Page

units.
Page Margins Paper Options

Top 0.50 Left  [050 Paper Size | Letter -
Battom (030 Right [0-50 Orientation | Fortrait '\

Specification values for the page size and orientation.
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The following options in the Format group allow you to
determine how the data will appear in the report:

Field ‘ Description

Shading When selected, the headers, footers and titles are
shaded.

Line Number When selected, line numbers appear on the left side of
each page.

Thick Borders When selected, the report borders are thicker than the
other lines in the report.

Indicate User When selected, any user specified values in the

Specified Datasheet are indicated with an asterisk “*”.

Start Datasheet When selected, each Datasheet starts on a new page.

on New Page

Empty Text Specify what displays in the report when there is no
value available. The default is =--.

Unit Set Select the unit set you want your report to use. This

gives you the option of printing reports with different
unit sets than your case. For example, your case may
be in SI, but you require your report to be in Field
units.

Click the Set Preferences button to save your format selections
in HYSYS preferences. This enables you to use the same settings
for each report you create. Click the Use Preferences button to

load the settings into any future reports.

Refer to Section 12.4 - The default report format is set in the Session Preferences.

9.3.5 Text Report Format

details.
When the Text to File checkbox in the Report Builder and
Report Manager property views is selected, the Delimited
checkbox is available and the Format button appears.
e Select the Delimited checkbox if you want your text file
to be text delimited.

e Click the Format button to open the Text Format property
view. This property view displays the options for
formatting your text file.
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| Text Format - Report1 B
Optionz 'When Del o
Set Preferences |
- - Uze Preferences |
I Title Description Yisible Empty Text I
I Header Field Visible BT l—
™ Footer Field ¥isible Uit Set:
I™ Fields Padded for Alignment I <Curent: vl
[™ Disable Column ‘Wrapping

The items in the Options When Delimited group allow you to
control how data appears in the report:

Field

Text is Delimited

‘ Description

When selected, the text file will be delimited.

Title Description
Visible

When selected, a title is added to the text file. The title
includes the name of the object and the tabs in the
report.

Header Field
Visible

When selected, a header is added to the text file. The
header includes the company information and the date
the file was created.

Footer Field

When selected, a footer is added to the text file. The

Visible footer includes the HYSYS version and build number.

Fields Padded for | When selected, spaces are added between each field to

Alignment align the fields in the report.

Disable Column When selected, column wrapping is disabled. This

Wrapping means that text running past the edge of the page
does not wrap onto the next line.

Empty Text Specify what you want to display in the report when
there is no value available. The default is =---.

Delimiter Specify what you want to use as the delimiter in your

text file. The HYSYS default is ',".

From the Unit Set drop-down list, select the unit set you want
your report to use. This gives you the option of printing reports
with different unit sets than in your case. For example, your
case may be in SI, but you can print the report in Field units.

Click the Set Preferences button to save the format selections
you defined in HYSYS preferences. This allows you to use the
same settings for each report you create. Click the Use
Preferences button to load the settings into subsequent reports.
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Refer to Section 12.4 -
Reports Tab for more
details.

Refer to Section 9.2.2 -
Printing Datasheets for
more information
regarding the Print
Preview property view.

The default report format is set in the Session Preferences.

9.3.6 Printing & Previewing
Reports

A report can be printed or previewed from either the Report
Manager property view or the Report Builder property view.
Click the Print button in either of these property views and the
entire report is updated and printed.

When you preview a report, a print button is available on the
preview screen so you can print directly from the preview.

9.4 Printing the PFD as a
File

You can use HYSYS to create an ASCII Drawing Interchange File
(DXF) representing the HYSYS PFD. The *.dxf file can then be
read into AutoCAD. By default, the file created is called pfd.dxf
and contains the entire PFD regardless of what is visible on the
screen. A different layer is generated for each of the following
groups:

e Physical unit operations (pfdOP)

e Logical unit operations (pfdLOGICOP)

e Streams (pfdSTREAM)

e Stream labels (pfdLABEL)

e Table or other text (pfdTABLE)

Each layer is created using standard AUTOCAD blocks.

To open the *.dxf file in AutoCAD Release 14, select DXF in
the Files of Type drop-down list on the File Open property
view.
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To create a *.dxf file in HYSYS, do the following:

1. Right-click the PFD and select Print PFD to File from the

Object Inspect menu.

Mode 4

Select Objects.. .

Reveal Hidden Objects...

Choose Label Wariable

CutfPaste Objects »

Dynamic Initizlization r

Insert Object...

Copy Pane To Clipboard L3
& print PFD

Print Setup...

Print PFD To File

Add Workbook Table

Print ko DXF File ...
Setup DXF File ...

Prink ko SWG File ...
Setup SWG File ...

2. Select Print to DXF File from the sub-menu. A standard

windows file selection property view appears.
3. Select the path and file name for the *.dxf file.

You can also right-click the PFD and select Print PFD to File
- Setup DXF File. This opens the Setup DXF property view.
This property view enables you to set which layers are sent
to the file. Click the Print button, define the file location,

and click the Save button.

¥ Unit Operations
[ Streams
[v Logic Operations
[ Labels

v Tables LCancel

™ 5etup DXF
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An example of a pfd.dxf exported to AutoCAD appears below:

Figure 9.14

14 AutoCAD - [Drawing. dwg] ]
B2 Eie Edt View Inset Fomat Iools Draw Dimension Modfy Bonus Help TS|

D3] S|3%| % (Eal@|sf] w| o %A caltsl=s| 3 |8 ctict|al@] 2|
EE e L EIE Conlimss o el | lmls=lE] e (a2 |:-:m:m@|u&|mlﬁg«|@||

%

=

[e2

E-t0t HAKEP

nnnnnn

(el T e e e o Y [ RN
SN IE R P Ele kR

V-1

REGEMERATOR

[Command: *Cancelx
Conmand . *Cancelx

|-751.7543,-113 5241,0.0000 [SHAF [GRID [ORTHO [OSNAF [MODEL [TILE

Included in the directory \HYSYS\Support\ is a header file
named autocad.hdr. If you have trouble transferring the *.dxf
into AutoCAD, changes may be needed in 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.

To check the header file, follow the steps below:
1. Start a completely new AutoCAD drawing.

2. Verify that the custom corporate title blocks and border are
not in the blank drawing 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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Edit
& Cut
Copy
Copy with Labels

B Paste

Chils
Chl+C
Ctrl+5hift+C
Chil+/

Edit menu

10.1 Introduction

This chapter explains the commands that are available through
the Edit menu and provides information on editing PFD objects.

You can access the Edit menu commands in three ways:

e Select the Edit menu in the menu bar.
e Use the ALT key in combination with the letter E.

e Use the ALT key by itself to move the active location to
the File menu in the menu bar.

The UP and DOWN arrow keys move you 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.

10.2 Edit Menu

The functions listed under the Edit menu are available in all
environments (Basis, Simulation, and subflowsheet
environments) and can be used across environments and
outside of HYSYS:

Command ‘ Description

Cut Copy and remove the selected values/objects from the
current property view.
Copy Copies the selected values/objects to the clipboard.

Copy Special Copies the selected values/objects and their corresponding
/ with Labels | labels to the clipboard.

Paste Place copied or cut selections in the location of your choice
or in another application.

Although the edit functions are available throughout HYSYS, not
all areas within the environments support them. Only matrix
type areas can be manipulated.

For example, you can copy a group of cells from the Workbook
or from a table and paste them into the spreadsheet. In most
areas, you can manipulate a group of cells by clicking and
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0

PFD icon

dragging them with the mouse. Whenever cells are grouped
within a matrix (for example, the inlet streams for a mixer as
shown in the figure below), you can select more than a single
cell.

Mame [MET00

—_—

N
—/

Inlets Outlet

| — i =
5+
2 Fluid Package

<< Slream »» Basis-2 -

10.3 Editing the PFD

The appearance of the PFD can be modified including all objects
that are installed in the PFD:

e Streams

e Unit Operations

e Logical Operations
e Labels

e Text Annotations

Any PFD in the simulation can be accessed from any location
in the Simulation environment by clicking the PFD icon or
using the CTRL P hot key.

In addition to selecting 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.

Use the following tools to modify the appearance of the PFD:

e Menu Bar
¢ Mouse and Keyboard
e Object Inspect menu
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FFD

Select Objects. .

Shaow Hidden Objects...

B4 Break a Connection
E".‘E Swap Connections

Auto Position &l
Ao Position Selected

Select Mode...
[irag Zoom

e PFD Inspection Menu

these tools.

The items being modified must be selected before using

10.3.1 PFD Menu

The PFD menu is only available when the PFD is open and

active. The commands contained in the PFD menu are described
in the table below:

Command
Select Objects

‘ Description

Select multiple operations and streams on the PFD.
The Select Objects property view contains a filter for
narrowing object selection. See Menu Bar Option for
more information.

Add a PFD
Dvelete thiz FFD
Rename this PFD

Show Hidden

Hidden objects in the PFD can be viewed using this

PFD menu

Connection

Objects command. When selected, the Show Hidden Objects
property view appears.
See Revealing Hidden Objects for more information.
Break a Breaks the connection between a stream and an

operation without deleting either.

See Disconnecting Using the Break Connection
Tool for more information.

Swap
Connections

Select two streams that are attached to the same
operation and exchange their nozzle connections.

See Section 10.3.11 - Swapping Connections for
more information.

Auto Position All

Repositions all objects on the PFD to the best possible
location as determined by the application.

See Section 10.3.7 - Auto Positioning for more
information.

Auto Position
Selected

Auto positions only selected objects.

See Section 10.3.7 - Auto Positioning for more
information.

Select Mode

Select the operating mode for the PFD. This is either
Move, Size, or Attach.

See the PFD Modes section for more information.

Drag Zoom

Click and hold the mouse button to drag a frame
around a region, then release the mouse button. The
PFD is redrawn showing only that region.

Add a PFD

Adds a new page to the PFD Notebook. The command
to clone an existing PFD is available.
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Command ‘ Description

Delete this PFD Deletes the active PFD without a prompt to confirm the
action. You cannot delete the PFD if it is the only one in
the case.

Rename this PFD | Change the name of the PFD that appears on the tab.

10.3.2 Object Inspect Menu

Use the Object Inspect menu to manipulate the icons in the PFD.
The menu options vary depending on the selected item (Stream,
Operation, Column or Text Annotation).

To access the Object Inspect menu of an icon, position the
cursor over the icon and right-click.

The entire PFD Object Inspect menu can be accessed by right-
clicking on an area of the PFD where there are no icons. The
menu of available commands appears.

View Properties. .. Mode 4
Print Datashest. .. Select Objects. ..
EML Data Exchange... Reveal Hidden Objects. ..
Change Fluid Package. .. Choose Label Yariable
Cut/Paste Ohjects r Cut/Paste Objects 4
Drynamic Initialization 4 Dynaric Initialization +
Hide Insert Object. ..

¥ Delete Copy Pane To Clipboard +

Draw Thick Streamline

Show Table S print PED
poma: Label ’ For stream, the Print Setup...
erfEe L] following extra Print FFD T Fie v
2l 5=y command appears. Add Werkbook Tatle
Remove Selection Faor Sizing

@ Transform 3 General Object Inspect
Change Icon. .. Open BFD menu for the PFD.
Auko-Position Show Sub-Flowshest Ohjecks
Draw Yire Frame
Publish Linit Cperation... For subflowsheet operations (incl gd ing the

column subflowsheet), the following two
General Object Inspect extra commands appear.
menu for Icons.
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A menu item with an arrow head pointing to the side has
further commands on a sub-menu.

10.3.3 PFD Tools

Several tools are provided to help simplify interaction with the
PFD. These tools are described in the following section.

Pan/Zoom Functions

The pan and zoom functions allow you to focus on a particular
area within the PFD or to view all the objects within the
flowsheet. The following table describes the available functions:

Function ‘ Icon ‘ Definition
Zoom Out = Zooms the display out by 25%. Click the
Zoom Out icon, located in the lower left of the
PFD, or use the keyboard command SHIFT
PAGE DOWN.
- - P -
Zoom In Zooms the display in by 25%. Click the Zoom

Inicon, located in the lower left of the PFD, or
use the keyboard command SHIFT PAGE UP.

Zoom All Displays all visible objects in the current PFD.
[=w] Click the function icon, located in the lower
left of the PFD, or use the keyboard command

HOME.
Zoom Out display Use the keyboard command PAGE DOWN.
5%
Zoom In display Use the keyboard command PAGE UP.
5%
Zoom In Scroll the mouse wheel forward to display the
Mouse Wheel PFD zoom in.
Zoom Out Scroll the mouse wheel backward to display
Mouse Wheel the PFD zoom out.
Zoom In Select PFD objects and press the HOME key
HOME Key to zoom in on those objects. If no objects are

selected, the entire PFD is shown.

Toggle between Use the keyboard key Z.
last two Zoom
property views

Pan 15% Left, Use the keyboard arrow keys: left, right, up,
Right, Up, Down down.

Pan 70% Left, Use the SHIFT key combined with one of the
Right, Up, Down arrow keys: left, right, up, down.
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Function ‘ Icon ‘ Definition

Pan Mouse Click the mouse wheel (or middle mouse

Wheel button) and move the mouse to pan the
property view. To stop, click the mouse button
a second time.

Centre PFD on Press the PERIOD key on the keyboard, and

cursor the PFD shifts, making the location of the
cursor the centre of the property view.

For the PFD to respond to the keyboard command, it must be
the active property view.

PFD Modes

The PFD operates in the following four modes:

Move
Attach

Auto Attach
Size

Only one mode can be active at a time, so when you are in
attach mode, you cannot move or resize icons. There are three
ways to change the PFD mode:

Select the Select Mode command from the PFD menu
to open the Select PFD Mode property view. Use the radio
buttons in the PFD Mode group to select the mode.

N Select PFD Mode [ ]
PFD Mode
oK I

2! Cancel
" Aftach —I

Right-click the PFD, then select the mode options in the
Mode sub-menu from the PFD Object Inspect menu.
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Refer to Section 10.3.18
- Connecting Streams
& Operations for more
information about Attach
mode.

Refer to Auto Attach
Mode section for more
information.

Refer to Section 10.3.4 -
Selecting PFD Objects

for more details on sizing
PFD objects.

Refer to Section 12.2.4
- Naming Page for more
information on setting
the naming preference.

e Use the icons in the PFD toolbar.

Name ‘ Icon ‘ Definition

Move/Attach Controls the Move and Attach modes in the PFD.
Mode ﬂ Move is the default setting and is used to relocate
selected operations and streams.

’ﬁ When the icon is “pressed” you are in Attach mode
and can connect streams and operations
graphically.
Auto Attach In this mode, new operations placed on the PFD
Mode o automatically have their own required material
&

and energy streams connected to them. These
generated streams are automatically given a
numerical value for a name.

Size Mode When in Size mode, selected objects can be sized.
A selected sizeable object appears with a box
around it, and this box contains eight smaller
white boxes around its perimeter. Using the
mouse, drag the size of the box in any of these

eight directions.

Auto Attach Mode

In Auto Attach mode, any unit operation added to the PFD is
automatically attached with the required material and energy
streams. The generated streams are automatically named based
on the user’s defined naming preference.

Auto attach mode does not attach energy streams already in
the PFD to an added operation, even if the energy stream is
selected and the operation requires an energy stream.

Auto attach mode always generates and attaches new
energy streams for added operations that require energy
streams.

The Auto Attach mode behaviour changes when a new unit
operation is added, depending on what is selected in the PFD.
e When nothing is selected and a unit operation is added,
then the required streams are created and attached.

e The Auto Attach functionality is based on an anchor
stream(s). Once a stream(s) is selected, it is treated as
the anchor. The behaviour from this point is dependent
on the current connectivity of the anchor stream(s).

If the anchor stream is a product from a unit operation, it
is automatically attached as the feed to the unit
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operation being added. The remaining streams for the
unit operation are automatically created and connected.

If the anchor stream is a feed stream to another unit

operation, it is automatically attached as a product to the
unit operation being added.

Since most unit operations have multiple product streams,
the selected product stream is attached to the top product
stream (usually the vapour stream).

If the anchor stream is both a feed and a product, you
are prompted to insert the unit operation upstream or
downstream of the anchor stream.

Figure 10.4

In this example a valve is attached to Stream D using Auto Attach Mode.
The valve is placed upstream of Stream D.

Q-101 / Q [,

L
f— =
Stream C Stream D Stream E Stream D
Unit B
Q-100 ¢
Unit A
Product stream of Unit B is now stream 1. The unit aperation can be placed upstream
or dawnstream of the selected stream.
/ & ¢~ Down Stream
VLV-100

=+ oot
Stream C Stream D 1 4 Stream E

Unit B

__
Q-100 e
Unit A

e When multiple streams are selected (in some cases), this
mode attaches multiple feeds and products depending on
what is selected (in other words, one feed and one
product or three feeds and a product).

When one product and one feed are selected and a new
unit operation is added, both the feed and product
streams are attached to the unit operation along with the
remaining required streams.

If multiple feeds and a product are selected and a new
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mixer or separator is added, all the selected feeds and
the product are attached to the unit op along with the
remaining required streams.

When multiple feeds and products are selected, multiple
feeds are attached to the mixer or separator, but a new
product stream is created because the system does not
know which selected product stream attaches to where.

You can select multiple product streams and use Auto
Attach mode to add a tee.

Auto attach mode has limitations; with the subflowsheet
and template, it creates all required streams and
attaches them to the unit operations. Because there are
so many different feeds and products, even if there is a
feed or product selected, all new streams are attached,
but not necessarily where you wanted them attached.

You are not limited to selecting streams; you can also
select a unit operation.

If you select a unit operation with a single feed and a
single product and add a new unit op, then a property
view prompts you to add the unit operation upstream or
downstream of the selected unit operation.

For example, the figure below displays a property view
prompting an object to be attached up or down stream:

M Preflash [ %]

Pleaze select one of the attached streams
to indicate the insertion point:
Preheat Crude ...

PreFlashliq
PreFlashyap

D'a you want the new operation up stream ar
down stream of this stream?

% UpSteam  { Down Stream

ok | LCancel |

If you select a unit operation with multiple feed or
products and add a new unit operation, you are
prompted to select a stream from a list of streams that
are attached to this selected unit operation. You are also
prompted to specify if the new unit operation is to be
attached upstream or downstream of the stream selected
from the attachment list.

Edit Options 10-11
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Refer to Section 10.3.19
- Disconnecting
Streams & Operations
for more details.

For more information,
refer to Section 10.3.11
- Swapping
Connections.

Refer to Section 10.3.22
- Annotations & Labels,
for more information.

Refer to Section 10.3.16
- Stream Routing for
more information.

Refer to Section 8.1.1 -
Install Objects Using
the Object Palette for
more information.
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Additional Icons

Break
Connection

|

Break the connection between a stream and an
operation. When you place the cursor over the
stream you want to break, the cursor appears with
a checkmark. Click any portion of the stream
between the stream icon and the operation to
break the connection.

Swap
Connections

Switches the nozzle connection points for two
streams attached to the same operation.

Drag Zoom

&
2

When you click this icon, the cursor becomes an
arrow and magnifying glass combination. Click and
drag around a region of interest to redraw the PFD
showing only the selected region. You can also
Zoom from the PFD Object Inspect menu by
clicking Mode and then Zoom (see Figure 10.6)
or by selecting Drag Zoom from the PFD menu in
the menu bar.

Add Text
Annotation

Adds text to a PFD. When clicked, a + symbol is
added to the regular cursor and a rectangular box
appears at the end of the pointer. Position the
cursor where you want to place the text, click the
mouse button, and then type the text into the
property view that appears.

Quick Route Move icons quickly about the PFD (in other words,

Mode ﬂ object icons can be moved with their attached
streams overlapping the other object icons).
Turning off the Quick Route mode, enables HYSYS
to reposition the stream lines so that there is no
overlap of the object icons.

Drag Mode Enables you to shift/scroll through the PFD

@ property view and see other areas of the PFD. To

scroll across the PFD, click and drag the mouse
cursor on the PFD. Similar functions as the scroll
buttons, except with in the Drag mode you can
scroll diagonally.

Object Enables you to access the Object Palette.

Palette m

Colour Displays the PFD Colour Schemes property view. A

Scheme @ new scheme can be created or an existing one

selected, edited or deleted.
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Figure 10.6

Select Objects... H Attach
Reveal Hidden Objects. .. Dlg' Size
Chaoose Label Variable Zoom

Cuk/Paste Objects r
Drynamic Initialization 4
Insert Object...

Copy Pane To Clipboard 4

& Print FFD
Print Setup...
Print PFD To File »

Add workbook Table

If you are trying to perform a function in the PFD (such as
Move, Size, or Attach) and it is not working, check the icons
to see if you are in the correct mode.

10.3.4 Selecting PFD Objects

To manipulate the PFD, you must be able to select PFD objects
such as streams, operations, and text annotations. You can
select single or multiple objects, but you cannot be in Attach
mode when doing so.

When an object is selected, the icon is surrounded by a
border and the label background is selected.

Press and hold SHIFT while clicking the objects to select
scattered multiple objects in the PFD.

Single Object Selection

To select a single object in the PFD, do one of the following:

e Position the cursor over the object and click the mouse
button. The object has a white rectangular box around its
icon when selected.

e Use the keyboard by pressing S to cycle through all items
in the PFD and SHIFT S to cycle backwards through all
items.
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To select a label, right-click the label or the object that it is
attached to, and select the Move/Size Label command.
Alternatively, select the object and press the L key.

Multiple Object Selection

There are three methods available to select multiple objects and
they are as follows:

e Mouse drag option
e Menu bar option
e Keyboard/mouse option

Mouse Drag Option

If selecting multiple objects within the same area, click and hold
the mouse button while dragging a box around the entire group
of objects. When all of the objects are within the box, release
the mouse button. Each object is outlined to indicate that it is
selected.

Menu Bar Option

1. From the PFD menu or the PFD Inspection menu, select
the Select Objects command. The Select Objects property
view appears.

2. From the list of available objects, select the necessary
objects. Select multiple objects by holding down the CTRL
key and clicking each object being selected.

Figure 10.7

M select Objects
Objectz To Select: )
> —7 [Eiter
70 _I o All
a0 " Streams
a1 = UnitOps
82 ¢~ Logicals
IEI?DD\vD\u"I J £~ Custom
i [ | =
M1 Setup Custom ;s
g - et
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Use the filter option for a more specific list of objects.

3. Click the OK button after all selections are made. This closes
the property view and returns you to the PFD. Each object is
outlined to indicate that it is selected.

Keyboard/Mouse Option

1. Position the cursor (in the PFD) over the first object you
want to select and click the mouse button.

2. To select a second object, hold down the SHIFT key and
click the second object. The two objects are now selected.

3. Repeat step #2 until all the necessary objects are selected.

10.3.5 Deselecting PFD
Objects

Any of the following methods can be used to deselect an object:

e Click any empty spot in the PFD.
e Press the D key to deselect all the selected items.

e Press the SHIFT key and click on a selected object to
deselect only that one item.

10.3.6 Moving Objects

Objects can be moved in either Size or Move mode.

You can move objects individually or as a group.
1. Select the object or objects you want to move.
2. Position the cursor over one of the selected objects.

3. Press and hold the mouse button while dragging the cursor
to the new position on the PFD. Release the mouse button. If
multiple objects are selected, all selected objects move
simultaneously.
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See Section 10.3.8 -
Aligning Icons section for
more information.

The internal Auto Snap feature can prevent an icon from
being moved with the keyboard arrow keys.

The keyboard can also be used to move an object within the
PFD. Select the object(s) to move. Use the arrow keys to move
up, down, right, or left. The object moves one space at a time.
To move an item in larger increments, hold the SHIFT key down
while pressing the arrow keys.

10.3.7 Auto Positioning

Use the Auto Positioning function to automatically reposition
streams and unit operations. Select the object(s) being
repositioned and 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 object(s).

Auto positioning works differently depending on the object
selected. For unit operations, a new location for the object is
determined and it is placed 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 the stream is initially
positioned by HYSYS after the Auto Positioning function is
accessed. If a unit operation icon that is attached to the stream
is then moved, the stream is automatically repositioned, floating
with the unit operation icon.

When you manually move a selected stream, the auto
positioning function becomes inactive. Any subsequent
movement of an operation that this stream is attached to does
not affect the position of the stream. Use the Auto Positioning
function again to have the stream move with the operation.
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You can access Auto Positioning in the following ways.

Method ‘ Description

Menu Bar From the PFD menu, select either Auto Position All or
Auto Position Selected.

Object Inspect Select Auto Position from the Object Inspect menu.

menu Only selected items are repositioned.

10.3.8 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 is aligned.

1. Select the objects that you want to align. At least two
objects must be selected.

2. Right-click the icon that is to be the anchoring point (all
other selected objects are aligned with this icon).

3. Select Align Selected Icons from the Object Inspect menu.

10.3.9 Auto Snap Align

The Auto Snap feature on the PFD automatically aligns objects if
they are moved within an internally set tolerance. This feature
helps eliminate the irregular line segments that might occur for
streams.

The Auto Snap feature is always active and cannot be toggled on
and off. This poses a problem if you want to move an icon using
the keyboard arrow keys. If HYSYS detects that the object is
within the set tolerance, the object initially moves in the
direction of the arrow key, but snaps back to its original
position. To overcome this, use the SHIFT key with the
keyboard arrow key to move the object by larger increments.
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10.3.10 Sizing Objects

Operations and streams installed on a PFD are all a standard
size. Sometimes the size of these objects needs to be changed;
this can be done in Size mode only.

1. Activate the Size mode by doing one of the following:

@| e Click the Size Mode icon in the PFD toolbar.

e Select the Select Mode command from the PFD menu.
Size Mode icon The Select PFD Mode property view appears.

Figure 10.8

™M Select PFD Mode [ x|
FFD Mode
Ok
i Move |_|
& Bize Cancel
¢ Aitach —I

Click the Size radio button.
e Right-click in the PFD and select Mode>Size from the
Object Inspect menu.
2. Select the object being resized. A white outline with eight
handles appears around the icon. These identify the
directions in which you can size the icon.

Figure 10.9

Sizing
h E

3. Place the cursor over one of the target handles. The pointer
changes to the sizing tool (line with an arrowhead at each
end) indicating the directions that the object can be
stretched or compressed.

4. Click and drag the mouse in the direction you want to size
the object. The icon is sized according to the change in the
size of the box.
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Refer to Moving & Sizing The Pump shown in Figure 10.9 is ready to size, however,
!-afbe's tS,eCt‘O” for more the name associated with it, P-100, is not resized. It remains
Information.

at its default size even though the size of its associated icon
changes. To change the size of the label, change the Font
size of the text.

You can size Labels and Annotations only 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 appears
on one line.

Rather than sizing several objects individually, you can size
multiple objects simultaneously. Enter Size mode and select the
objects you want to size. Each object has its own outline around
it. Select any one of these boxes and then resize the object. All
the selected objects are sized by this factor.

10.3.11 Swapping Connections

This function lets you select two streams attached to the same
@ object and swap their nozzle connections. This is useful when
streams cross each other.
1. Activate the Swap Connections tool by doing one of the
following:
e Click the Swap Connections icon in the PFD toolbar.

e Right-click a connection point and select Swap
Attachments from the Object Inspect menu.

e Select Swap Connections from the PFD menu.

e Press the F hot key to activate the Swap Connections
icon.The ESC key reverses the effect of the F key.

Swap Connections icon

1 Available to Swap 2. The cursor (when it is over an area of the PFD) takes on a
v CO”"e_Ct'O”S special flip stream appearance, indicating which streams are
[31 ~ Unavailable to available for the operation (arrow with a checkmark and a

X swap Connections number 1)

3. Click the first stream you want to swap and the cursor
changes (replacing the 1 with a 2).

4. Click the second stream being swapped.
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5. After the swapping is complete, the Swap Connections
icon is released.

HYSYS indicates an unacceptable choice for Swap
Connections by replacing the checkmark with an X.

10.3.12 Transforming Icons,
Labels, & Annotations

When you add a unit operation, stream, or annotations to the
PFD, the icon appears as shown in the Object Palette. You may
want to alter the orientation of an icon to improve PFD clarity.
This can be done using rotating and mirroring functions.

Method ‘ Description

Transform-Rotate Rotate the icon of a selected object (clockwise)
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 use the Rotate and Mirror functions to change the
orientation of multiple objects at the same time.

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

Access the Rotate and Mirror functions from the Object Inspect
menu.

1. Select the object(s) you want to transform.

2. Right-click on one of the objects to open the Object Inspect
menu.
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‘iew Properties. ..

Frint D atazhest. ..

ML Data Exchange...
Change Fluid Package...

Cut/FPaste Objects
Dynamic Intialization...
Hide

¥ Delete

Show Table
Foimat Label
Maove/Size Label

Select For Sizing
Remave Selection For Sizing

@ Tranzfoim
Change |con..
Auto-Pasition
Draw Wire Frame

Publizh Unit Operation. ..

3. Select Transform to open a sub-menu containing the
Rotate and Mirror functions. Click the required function.

Hide
¥ Delete
Shaw Table

Farmat Label 4
Move/Size Label

Select For Sizing
Femave Selection For Sizing

Qﬂ Transform » 24 Rotate by 80
Change |con.. “'} Fiotate by 180
Lto-Position 4‘1‘ Raotate by 270
Draw Wire Frame

= Mirror about 1
Draw Thick Streamline Ak Mirrar about ¥

Publish Stream..

10.3.13 Changing Icons

HYSYS always displays the default icons for the PFD. However,

there are optional icons that can be used to represent the same

unit operation.

1. Select the unit operation for which you want to change the
icon.

2. Right-click on the unit operation to open the Object Inspect
menu.

' 3. Click Change Icon (if there are no alternate icons, this

command is disabled in the menu). This opens the Select

Icon property view.

g 4. Click the icon you want to use. The figure below shows the

options available for the Cooler operation.

Select the Default checkbox to
make the selected icon the
default icon for your simulation.
This icon is then used the next
time you add this type of
operation.

‘3] Select lcon

@] | |

LCancel

v Default

5. Click OK to accept the selection and return to the PFD.
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If you have more than one icon selected in the PFD and they
represent the same type of operation, then you can change all
selections to an alternate icon at the same time. If the
operations are of different types, the Change Icon command is
not available in the Object Inspect menu.

Wire Frame & 3D Icons

When you right-click a three dimensional icon, the Draw Wire
Frame command is available in the Object Inspect menu. Any
operation or stream with a three dimensional icon can be
transformed to an outline representation, or a Wire Frame. A
wire frame of the Cooler is shown in the figure below.

@ &

Cooler 3D Icon Cooler Wire Frame Icon

Alternatively, the Object Inspect menu of a wire frame object
contains the Draw 3D command, which draws the icon in its
default 3D image.

To switch all objects into wire frames, do the following:

1. Select all objects.
View Bropsties.. 2. Right-click one of the objects and select the Draw Wire
Pine betesheet.. Frame command in the Object Inspect menu.

#ML Data Exchange. ..
Change Fluid Package. ..

e 5| Thick Stream Line

Hide

X Dekste The Draw Thick Streamline command (in the stream Object
oo e X Inspect menu) creates a more visible stream by making it wider
Hove/size Label than the other streams. This command is useful when tracking
& Transfom ’ one particular stream in a complex flowsheet (for example, a

rEERILE pipe network).

Auto-Position

Draw Wire Frame

Draw Thick Stresmine Return a stream to its default thickness by right-clicking the
T — | stream and clicking Draw Normal Streamline from the Object
Inspect menu.
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10.3.14 Publish Stream/
Operation

Refer to Section 11.19 - HYSYS has several ways of distributing simulation case

Case Collaboration for information. One of these types of distribution is referred to as
more information about .. . . .

published objects. publishing. When you publish an object in HYSYS, you are

putting the object’s data on to a RTI Data Server, where it can
be shared with other cases. The object’s data is information
about the object’s configuration and the condition of the object.
The fluid package associated to the object is optional and only
applies to streams.

Refer to Section 12.2.9 - Before you publish an object, you must set your RTI server

RTi Server Page for connection. After your RTI server is set up, you can publish the
information about setting . o . !

up the RTI server in the object’s information.

Session Preferences.
To publish a stream or a unit operation, do the following:
1. Select the stream or operation on the PFD.

2. Right-click and select Publish Stream or Publish Unit
Operation from the Object Inspect menu.

3. The Stream Public Information property view appears.

Enter your name in this field.
Author Mame: IYourName <’_/’//

Publication Hote:

Motes regarding the object you are puinShing.\ You can add a description about
the object you are publishing in
this field.

W include Property Package Infarmatiors \ You can select Whether to include
——or exclude fluid package

Cancel | Submit | information by using the checkbox.

4. Enter your name and the information associated with the
object. You can select the Include Property Package
Information checkbox to include the fluid package
associated with the object.
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Scroll Button

.
4+)

-
The Static PFD Scroll
cursor

-
The Scrolling Cursor
points in the direction

that the focus is moving.

5. Click the Submit button to publish the object.

10.3.15 PFD Navigation
Auto Scrolling

Unlike most of the features available on the PFD, the auto
scrolling function cannot be accessed through the main menu or
by using the keyboard. Only the mouse can be used to access
this feature.

Auto scrolling enables continuous horizontal or vertical scrolling
of the active pane, depending on the location of the mouse.

To initiate auto scrolling, do the following:

1. Place the cursor anywhere in the active property view.

2. Press and hold the mouse button and drag the mouse 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 property view of the PFD
begins to scroll. The boundary closest to the cursor
determines the direction of scrolling.

The speed of scrolling can be varied by moving the mouse within
the boundary near the edge of the property view. Faster
scrolling occurs 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). Click the mouse wheel while the cursor is in the PFD.
The cursor changes to the static PFD scroll cursor. Point the
mouse in the direction you want to scroll. After you have
reached the location that you want 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).
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10.3.16 Stream Routing
Quick Route Mode

To maintain clarity in 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.

The Quick Route function can be accessed in any mode.

When you use the Quick Route function, HYSYS relocates and
connects the objects without considering the other objects in the
flowsheet. For example, if moving a valve, its icon and streams
are relocated without repositioning the streams, even if one
passes over another icon.

After exiting Quick Route mode, the streams are repositioned
automatically so they do not overlap the icons. This means the
streams are repositioned once instead of after relocating each

object.
F To access the Quick Route function, click the Quick Route icon
in the PFD toolbar. After manipulating the objects on the PFD,
Quick Route icon click the Quick Route icon again to ensure that no streams

overlap unit operation icons.

Manual Routing of Streams

There are two types of manual stream routing:

e Moving the location of a horizontal or vertical line
segment

e Adding bend points to create a new route for some
portion of the stream
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iew Properties...
Prirt D atasheet

Ereak Connection
Staighten Stream Line

Manual Route

Full Manual Route mode can only be accessed by right-clicking a
stream (not the stream arrow icon). From the Object Inspect
menu, select the Manual Route command.

Only the portion of the stream that is inspected becomes
available for manual routing (in other words, right-click either
the portion upstream or downstream of the stream icon will
apply the selected route option on the upstream or downstream
line respectively).

In Full Manual Route mode, a bend point is shown at the end of
each line segment and the portion of the stream available for
manual routing changes colour. You can then manipulate any of
the line segments in the selected stream until the manual route
is interrupted.

To exit the Manual Route function, click an empty area of the
PFD.

When not in Manual Route mode, you can still click on a stream
line segment and drag that portion of the line. The bend points
are not shown in this case.

Moving Line Segments

To move a portion of a stream, do the following:

1. Right-click the stream portion and select Manual Route
from the Object Inspect menu. Anchor points appear at each
corner of the stream route.

When you move the pointer over the stream, the pointer
changes to a double arrowhead cursor.

Figure 10.14

A Vertical Stream Line can
be dragged Horizontally.

A Horizontal Stream Line\\

T
can be dragged Vertically. |®
\L\‘I ‘
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This cursor is oriented in the direction in which you can
move the selected stream portion; Vertical for a horizontal
section and Horizontal for a vertical section.

2. Click the mouse button and drag the stream portion to the
new location. As you move, a thin black line appears,
indicating the new stream route.

3. Release the mouse button when you reach the target
location. The stream is redrawn through the new path.

Adding Bend Points

Add new bend points to create a new route for a stream. The
initial procedure is the same as moving line segments. Right-
click the stream and select Manual Route from the menu. The
stream is re-drawn showing the existing bend points.

The logic behind the routing procedure is that you alternate
between horizontal and vertical sections of line with each
successive bend point.

A bend point is an anchor that the stream passes through.

Press the ESC key to end Manual Routing. Press the DELETE
key to delete a manual route in progress.

The idea of bend points is illustrated in the figure below.

A Bend Point placed in this region
specifies a Horizontal Line.

A Bend Point in this region
/produces a Vertical Line.

oIt

Bend point 2 is the one being manipulated. You can initially
create a horizontal or vertical line segment and subsequent line
orientation is determined by that first line, in other words
horizontal segments follow vertical and vice versa.
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To add new bend points to a stream:

1.

2.

Right-click on a stream and select the Manual Route
command from the object inspect menu.

Select an existing bend point to begin the new route. The
cursor changes to an arrow with a + symbol at the end when
placed over a bend point.

Around a bend point there are four regions, two that 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, a light coloured line shows the area where
the new line routing is placed.

The mouse cursor displays a checkmark at an acceptable
location for the final Bend Point.

For slight kinks in a stream it could be easier to select the
Stream icon and use the keyboard arrow keys to nudge it
into place, rather than inserting and removing bend points.

3.
4.

Click to place a new bend point.

Continue to move the cursor to the location of the next bend
point and place it by clicking the PFD.

Manual Routing can only be completed by placing the final
bend point on an existing bend point, otherwise the new
routing you just laid out does not appear in the PFD. Any
bend points added are erased.

Removing Bend Points

In certain instances, bend points can be removed to provide a
more direct route between operations. When there is an extra
bend in the route, as shown in the figure below, close the
section.
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Select either the horizontal section between points 1 and 2 and
move it vertically until points 1 and 3 coincide, or select the
vertical section (2 to 3) and move it horizontally until points 1
and 2 coincide. Either route results in the extra bend being
removed from the stream.

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 the figure below, point 2). Next, select the bend
point at the end of the section (point 9) and double-click on the
end point. All intermediate bend points are removed.

Figure 10.17

2 ol
—e9 3 4 |I9—'2
8 5

Connection Line Straightening

The Connection Line Straightening function removes all bend
points from a stream to straighten the line between the stream
icon and the unit operation. To access this function, the
orientation of the Stream icon must align with the nozzle
connection (in other words, a horizontal stream icon is in
alignment with a nozzle connected to the side of a unit
operation).

To straighten a connection line, do the following:
1. Right-click the stream and select Straighten Stream Line
from the Object Inspect menu.

2. The stream section being straightened becomes a thin red
line and the cursor changes to the acceptable/unacceptable
connection indicator.

The end of the thin red line that is not selected serves as the
anchor point, and does not move when the line is
straightened.
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3. Move the cursor to either end of the red line where the
cursor changes from an X to a checkmark, indicating an
acceptable choice for line straightening.

4. Click to straighten the line.

Line Segment Alignment

While performing manual routing, the mouse can be used to
align sections of streams. Horizontal sections are aligned
horizontally and vertical sections are aligned vertically. The
streams do not need to be connected to the same unit
operation, but the stream sections must be in close 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 is used. The Mixer, shown in the figure below, has
three feed streams, two that contain vertical sections. For
presentation purposes the vertical sections of the streams are to
be aligned.

Figure 10.18

MIX-100

To align segments ab and cd, do the following:

1. Right-click the line segment ab and select the Manual
Route command. The entire line becomes selected and its
bend points are shown.

2. Click the anchoring segment, in this case segment cd.

The segments are now aligned. Follow the same steps for the
alignment of horizontal segments.
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10.3.17 Rebuilding the PFD

In addition to manipulating the PFD, you can also rebuild the
PFD for any simulation case.
1. Before opening the case you want to rebuild, use the hot key

combination CTRL SHIFT K Z to display a message asking if
you want to rebuild the PFD.

Figure 10.19

HYS5YS [ <]

@ Do pou wizh to select a case and open it with all PFD logical tags re-initialized? Positioning information for the tags

will be lost.
Mo | Cancell

2. Click the Yes button. The Open Simulation Case property
view appears.

3. Open the case for the PFD you want to rebuild. If there is
more than one PFD (in the main and subflowsheet
environments), you are asked if you want to rebuild each
PFD (in the main and subflowsheet environments).

4. Click Yes if you want to rebuild the specified PFD and No if
you do not. If there is only one PFD (no subflowsheets), you
are only asked once if you want to rebuild the main PFD.

10.3.18 Connecting Streams &
Operations

There are two ways to connect streams to an operation:

e Inthe operation property view, select the streams’ name
in the inlet and outlet field/cell. New streams can be
generated and connected to the operation by entering
th(laI new stream’s name in the inlet and/or outlet field/
cell.

e On the PFD property view, make the connections in
Attach mode.

10-31



10-32

Editing the PFD

Connecting Streams & Operations in
Attach Mode

The Attach mode can be used to connect an operation to an
existing stream, generate a new stream connected to an
existing operation, or create a new stream to connect two
operations.

Figure 10.20

Connection nozzle or port colours:

EEEZ‘: Z':;a” e Dark Red - Energy Stream

connection e Blue - Material Stream

nozzles and e Green - Logical Connection

ports. An exception to this is the Balance block
which can accept both Material and

E-102 Energy streams. All connections for the

Balance are shown in green.

When the PFD is in Attach mode, connection nozzles and ports
automatically appear on each icon as the cursor passes over the
icon. In addition to the coloured boxes that indicate the different
connection types, a Fly-by description appears when the cursor
is placed over a connection nozzle or port.

Creating a New Stream from an Operation

To create a stream from an operation in Attach mode, do the
following:
1. Enter Attach mode by, right-clicking on the PFD and

selecting Mode | Attach command from the object inspect
menu.

To temporary enter Attach Mode, hold down the CTRL key.
Make the connections, then release the CTRL key to exit the
Attach Mode.

2. Place the cursor over the required operation connection point
or nozzle. When the cursor is in the correct location, a white
square appears at the tip of the cursor.
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=

Stream Connection Tool
cursor

Refer to Chapter 12 -

Streams in the HYSYS
Operations Guide for

more information about
streams.

See Section 10.3.16 -
Stream Routing for
information on manually
changing the route of a
stream.

=

Stream Connection Tool
cursor

3. Click and drag the mouse to an empty space in the PFD.
Keep dragging the stream until the Stream Connection Tool
cursor appears at the end of the stream.

If you release the mouse button while a full black square is
visible, the stream will not be created.

4. Release the mouse button and a stream icon appears.

HYSYS names the stream using the next stream name as
defined under the current Session Preferences.

Connecting Operations to Existing Streams

In Attach mode you can connect streams operations or vice
versa on the PFD. The procedure for both is identical.

To connect an operation to an existing stream, do the following:

1. Place the cursor over the required connection point, then
click and drag the cursor to the target stream. A line
indicating the creation of a stream appears as you move the
mouse.

Both Streams and Operations have nozzle(s) and port(s).
The connection points that activate depend on the origin of
the connection (for example, when connecting from a stream
outlet only nozzles to operations appear).

As you approach the stream, the available connection
activates. When you are within the defined connection
region for a nozzle (larger than the region used when HYSYS
indicates available connection points), the cursor changes to
the Stream Connection Tool cursor.

2. To complete the connection, release the mouse button when
a white square appears at the tip of the cursor.
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Connecting Two Operations

Directly connecting two operations automatically creates a new
stream using the next available name as defined in the Session
Preferences. To accomplish this, you must make the connection
on the PFD in Attach mode.

1. Select the connection point of the operation to which the
stream will be connected (in the case of Figure 10.21 the
Valve, VLV-100).

2. Click and drag the new stream toward the operation that the
stream is connected to (the separator V-100 in Figure
10.21). The available connection points are indicated. In
this case, because the stream is taken from the outlet of the
Valve, only the connection point on the inlet area of the
Separator appears.

3. When you reach the connection region, the cursor changes
to a solid white square. Release the mouse button to
complete the connection and create a new stream.

1 2 The long
M connection V-100
indicates that _» -
VLV-100 more than one
feed can be
Valve outlet nozzle attached
where a stream
connects
3

V-100

-

VLV-100
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Refer to Chapter 5 -
Logical Operations in
the HYSYS Operations
Guide for more
information.

Connecting Logical Operations

Logical operations can be connected to operations or streams in
the same way as other objects. The only difference is that after
the connection is made, the Select Adjusted Variable property
view appears. This property view varies depending on the type
of logical operation and whether the connection is made to a
stream or operation.

Select Adjusted ¥ariable ForADJ-1
Flowshest Obiject ariable
Caze [Main] | |Fegen Bitms | (LA " "
DE& Contachar Regen Feed J Contral L& Object Filter
REGENERATOR Rich DEA Tube Side Pressure Drop & Al
Rich to L/R Shell Side Pressure Drop s
Sour Gas SpecValue [E=TS
Sweet Gas Shell side U " UnitOps
RCYv-1 Tube side U " Logicals
SET-1 Fauling [Shel] " Ltilities
SPRDSHTA Fouling (Tube]  ColunnD
|DEA Cortactor | | Bafle Cut [Zérea) N
E-fiid 3 Shell side pressure diop " Custom
E-101 3_Tube zide pressure drop
Flash Tk z_Shell side preszure flow k Custam
MAKEUP 3_Tube side pressure flow k
P-100 Uszer Variables
HEGENEHATDHj
‘ariable D escription LCancel

10.3.19 Disconnecting
Streams & Operations

Connections between streams and operations can be broken by
doing one of the following:
e Enter the operation’s property view and break the

connection by deleting the stream’s name from the inlet
or outlet cell/field.

e Break the connection on the PFD by using the Object
Inspect menu or the Break Connection tool.
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Disconnecting Using the Object
Inspect Menu

Use this procedure to break a connection using the Object
Inspect menu.

1.

On the PFD, move the cursor to the stream where you want
to break the connection (anywhere except over the stream
icon).

When the cursor is over the stream line, it changes into the
Move Segment cursor. Right-click the mouse button.

Move
Segment T o Stream 1
cursor < T S

From the menu that appears, select Break Connection.

Depending on the selected stream, the Object Inspect menu
may not have all of the commands as shown in the figure
below.

Figure 10.24

View Properties...
Prirt D atashest...

Ereak Cannection
Swap Attachments
Straighten Stream Line

Manual Route

The Swap Attachments command appears in the Object
Inspect menu only when more than one stream is attached
to a certain location (in other words, 2 feed streams).
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Disconnecting Using the Break
Connection Tool

The Break Connection tool lets you break an existing stream
connection in the PFD. You can only break one connection at a
time. If you want to break a second connection, select the Break
Connection option again. You can either break an inlet or an
outlet stream connection, depending on which side of the
stream icon you select.

Breaking the connection does not delete the stream, only its
connection to the operation.

Use this procedure to break a connection using the Break
Connection tool:

1. Access the Break Connection tool by doing one of the

following:
e Select Break a Connection from the PFD menu.
E e Click the Break Connection icon in PFD toolbar.
2. Move the cursor to the stream where you want to break the
Break Connection icon connection. When the cursor is in position, it changes from

an X to a checkmark.

3. When the checkmark appears, click the stream. The
connection is broken.
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10.3.20 Cut/Paste Functions

The Cut/Paste Objects sub-menu available in the PFD Object
Inspect menu provides several commands for adding, removing,
and recombining flowsheet objects.

Made 4
Select Objects...

Reveal Hidden Objects...

Chaoose Label Yarisble

Drynamic Initialization
Insert Object...

Copy Pane To Clipboard

Combine Inta Sub-Flowsheet
Paste Objects From File {Import)...
Copy Objects to File (Export). ..
N Clone Selected Objects

4 Cut Selected Objects

Chrl+R

&) Print FFD Copy Selected Ohjects Chrl+C
Print Setup... B Paste Objects Crl+y
Frink PFD To File L4

Add Workbook Table

Combine Objects into Subflowsheets

The Combine Into Sub-flowsheet command lets you select
multiple PFD objects in your simulation case (in the main
flowsheet) and create a sub-flowsheet containing those objects.

Use this feature to organize complicated flowsheets. For
example, you can divide your flowsheet into different sections to
make the information more readable.

1. Select the PFD objects (for example, unit operations,
streams, and logical operators) to be included in the new
subflowsheet.

2. Right-click to open the Object Inspect menu.

3. From the Cut/Paste Objects sub-menu, select the
Combine Into Sub-flowsheet command.
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Refer to Section 4.3 -
HFL Files for more
information.

Moving Subflowsheet Objects Back to the
Parent Flowsheet

1. Right-click the subflowsheet icon. The Object Inspect menu
appears.

2. From the Cut/Paste Objects sub-menu, select the Move
Contents to Owner Flowsheet command.

Even though the contents of the subflowsheet were moved
to the owner flowsheet, the subflowsheet still exists, but can
be deleted. If you decided to “re-collapse” the subflowsheet
objects, a new subflowsheet is created.

Importing/Exporting Objects
You can export flowsheet objects from one PFD and import to
another using the Import Objects and Export Objects commands

in the PFD Object Inspect menu. The objects that you export or
import are saved as an HFL file.

Exporting Objects

1. Select the PFD objects you want to export.

Exported object files use the extension.hfl.

2. Right-click on one of the selected objects.

3. From the Cut/Paste Objects sub-menu, select Export
Objects. The File Save property view appears.

. Enter a name and destination for the flowsheet file.
5. Click Save.

When you export objects from a flowsheet, the objects,
connections, and geometric data are exported. None of the basis
or flow information (components, flowrates, etc.) are included.
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Importing Objects

Templates can be imported into a flowsheet by using the Import
Objects command in the PFD Object Inspect menu. All basis
information already supplied to the flowsheet is automatically
applied to the imported objects. None of the basis information
from the case in which the objects were exported is saved in the
template file.

1. Right-click the PFD to open the Object Inspect menu.

2. From the Cut/Paste Objects sub-menu select Import
Objects. This opens the Open File property view.

3. Browse to the location of the flowsheet file (*.hfl) you want
to open and select it.

4. Click Open.

Cloning Objects

You can clone flowsheet objects on your PFD using the Clone
Selected Objects command in the Copy/Paste Objects sub-
menu. All object information is automatically cloned into a new
set of objects. Only the object name changes.

Cut/Copy/Paste

The Cut, Copy, and Paste commands in the Cut/Paste Objects
sub-menu have the typical functionality associated with these
commands. You cut or copy an object(s) in one flowsheet and
paste the object(s) to another location on the PFD or into any
subflowsheets of any case. If the destination subflowsheet was
created using a different fluid package, then some of the copied
information may not be transferrable and will be omitted.

e Cut - CTRL X
e Copy - CTRL C
e Paste - CTRL V
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10.3.21 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 appears in place of each stream
name.

Common Variable Choices

There are some hot key combinations that let you 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

Other Variables

You can also replace the stream name labels with other variable
values. To change the stream name label to the Std Gas Flow,
do the following:

Madle 8 1. Right-click in a blank part of the PFD to open the Object
f-{e'ectlib;zctssb : Inspect menu.

evedl Hidden Objects...

: el Variable 2. Select Choose Label Variable to open the Select Variable

CUt{Paste Obfects v for PFD Labels property view.
Dnamic Initialization »
Insert Chieck. .. Figure 10.26
Copy Pane To Clipboard »
N Select Variable for PFD Labels X
& Print FFD [x]
Print Setup... PFD Object Labels
Print PFD Ta File 4 " Wariable Yalues
Add Workbook Table .
Current Variable: |Pressure

" Hide Unitz -
& Shaw Units Change Yariable
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3. Click the Change Variable button to open the Variable
Navigator.

4. Select Std Gas Flow from the list of available variables.

Figure 10.27

Choose Label ¥ariable [ %]
Warisble “iariable Speciics

Comp K. Value - Lighl;l
Comp K. Yalue - Heav
Malar Yolume
Actual Volume Flow
Actual Gaz Flow
Specific Gravity
Actual Liguid Flow
d

Masz Dengity

Std Idzal Lig Mass Dt Cancel
alar Density —

Average Liquid Dengi _
Lio Mass Densit @SLI oz

Bhessanlstem ]SId Gas Flow

5. Change the variable description in the Description field, if
required.

6. Click OK.

You are returned to the Select Variable for PFD Labels
property view. The variable you just selected appears in the
Current Variable field.

Use the Hide Units and Show Units radio buttons to toggle
the units on and off.

7. Click the Variable Values radio button to display the values
of the current variable on the PFD. Select the Object
Names radio button to display the names of the streams on
the PFD.

8. Click the Close icon x|.

10.3.22 Annotations & Labels

Annotations are any text that appears on the PFD aside from the
object labels. HYSYS allows you to enter annotations anywhere
on the PFD. HYSYS automatically labels an object on the PFD
with the object’s name. The object’s name is taken from the
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Al

Add Text Annotation icon

name that appears on the Name field in the object’s property
view.

Adding Annotations

Use this procedure to add text to the PFD.
1. Click the Add Text Annotation icon in the PFD toolbar.

2. Move the cursor to the location on the PFD where you want
to place the text and click the mouse button. The Text Props
property view appears.

3. In the Text field, type the text that you want to appear on
the PFD.

4. Click the OK button.

Figure 10.28

N Text Props Yiew [%]
Test:  [Type annolations herz d
|

Cancel |

oK |

Ed|t|ng Annotations

In the PFD, right-click the Text Annotation, then click the
View Propertles command. The Text Props property view
appears.

2. In the Text field, modify the text, then click OK.

Other editing options include the following:

Hide. Hides the selected Label or Text Annotation.
Delete. Deletes the selected Label or Text Annotation.
Transform. Rotate by 90, 180 or 270 degrees.

Change Font. Changes the font for a Label or Text
Annotation. This function is not global; it changes only
the selected object’s font.
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e Change Colour. Opens the colour palette and lets you
change the colour of the selected Label or Text
Annotation.

Moving & Sizing Labels

You can move and size object labels on the PFD. Right-click the
object icon and select the Move/Size Label command from the
object menu.

Figure 10.29

View Froperties Labels and annotations can
Piink Datasheet. only be sized horizontally.

2L Data Exchange.. .
A There are only two resize
ange Fluid Package. .
handles on the box

Tl Okysets *| surrounding the label, as
Diypnamic Initialization... compa red to the 6|ght
= handles that appear for
* Delete objects.
Shaw Table
Format Label L3
Mowe/Size Label bt rea m 1
Select For Sizing
Femove Selection For Sizing
@'5 Transfarm 4

Change lcon...
Lwta-Position

Dirave Wi Frame

Publish Unit Dperation

You can also free the Label by selecting the object and then
pressing L on the keyboard. Move labels the same way you
move operations, streams, and annotations.

Once you select the Move/Size Label command, the label is
unlocked from the object to which it belongs. The label re-locks
itself once it is deselected, however, you can select the label’s
corresponding object icon and then select the label again
without re-locking the Label. This facilitates moving and sizing
both the icon and its label at one time without repeatedly
selecting the Move/Size Label command.
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10.3.23 Hiding PFD Objects

Any object on the PFD can be hidden, and you can hide multiple
objects at one time. Hiding an object does not prevent the case
from solving. You can hide operations, streams, and text
annotations by selecting the Hide command from the Object
Inspect menu.

Hiding a unit operation or stream on your PFD does not alter
your simulation case.

To hide labels, you need to select the Format Label command
and then select Hide Label from the sub-menu.

For details, refer to A Show/Hide option also exists for displaying subflowsheet
Section 7.24.4 - Access objects on the main flowsheet PFD.

Column or Subflowsheet

PFDs.

Revealing Hidden Objects

Use this function to reveal any objects that are hidden on the
PFD. You can access this function in two places:

e PFD menu
e Object Inspect menu

When you select the Show Hidden Objects command, the Show
Hidden Object property view appears. This property view allows
you to specify the hidden objects to be revealed. Select the
objects you want to show, then click the OK button.

Figure 10.30

™ Show Hidden Objects [ %]
Hidden Objects:
= Filker
Mix-1 i« Al
MOLE-1 " Steams
T-100  UnitOps
V101 " Logicals
YLv-100 " Custom
Setup Customn |
Cancel |
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For more information see All objects (Streams, Operations, Text, and PFD Tables) included
f::t;‘l’:’t‘)g'z':” -Printing  \yithin the PFD property view can be printed. HYSYS prints the
' PFD as it appears on the screen.

10.4 Graph Control

You can customize each individual plot in HYSYS using the Graph
Control tool. You can also modify many of the plot
characteristics. These options are grouped into the five tabs in
the Graph Control property view.

i Graph Control M= B
Text ~Background———
IPressure ws. Tray Numbed _
I~ Wisible
¥ Wisible Colour Fant———
_ ’ A —Border————————
™ Visible

Data IAHBS Title I Legend I Plot Area |

To access the Graph Control property view, do one of the

Graph Cantral

Crozz Hair fO”OWIng:

e e Right-click any spot on an active plot and select the

Weles Graph Control command from the Object Inspect menu.

Copy To Clipboard v e Click in the plot area to make the plot the active property
& Pt Pl view. Then, either double-click on the plot Title or Legend
O Pt Setup.. to access the respective tab of the Graph Control

property view.

While the plot area has focus, you can click and drag on
either the Legend or Title to reposition the selected item.

10-46



Edit Options 10-47

The changes made to a plot using the Graph Control tool are
specific to the active plot.

To make global changes that affect all plots, use the Colours
and Fonts pages on the Resources tab of the Session
Preferences property view.

10.4.1 Data Page Tab

For each data set on the plot, you can do the following:

e View the data set Type
e Modify the data set Name

e Specify the Colour and Symbol that represent the data
on the plot

e Select a Line Style
e Show/hide the Symbol or Line

The Symbol drop-down list is not available for Bar Charts.

e Show/hide the name in the Legend

List of available | Graph Control [_ O[]

data set in the —— T —
plot. ASTM D36
D186 [Crack Reduzec Mame IASTM D160 [Vac)
EASTH 0] 160 [Var]
ASTM DT160 (bm) Colowr [
ASTH D2827 N
Symbol I SolidSquare 'I [V Misible
Line Swle | Soid ] [V isitle
Thickness IU-UUUD

¥ Show in Legend

h Data I Axes I Title I Legend I Plot Area |

All changes instantaneously affect the plot. There is no need
to close the Graph Control property view to see the
modifications.
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Refer to Section 10.5 -
Format Editor for
information regarding
value formatting.

To modify the appearance of a data set, select the name of the
set in the list of data sets. The information that corresponds to
the selected data set appears in the objects/options in the Data
tab. The following table lists and describes the options:

Object ‘ Description

Type field Displays the plot type (line or bar) of the selected data
set.
Name field Enables you to modify the name of the selected data

set. If applicable, this is the name that appears in the
legend for the selected data set.

Colour field

Enables you to modify the colour of the selected data
set in the plot.

Symbol drop-
down list

Enables you to select the point/symbol appearance of
the selected data set in the plot.

You need to select the Visible checkbox beside the
drop-donw list to display the symbols in the plot.

Line Style drop-
down list

Enables you to select the line style of the selected data
set in the plot.

You need to select the Visible checkbox beside the
drop-down list to display the line in the plot.

Thickness field

Enables you to modify the line thickness of the selected
data set in the plot.

Show in Legend
checkbox

Enables you to toggle between displaying or hiding the
selected data set in the legend.

Any changes that are made affect only the data set that is
selected in the list.

10.4.2 Axes Tab

From the Axes tab, you can do the following for each axis:

e 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.
Format the axis values.

Any changes that are made affect only the axis that is
selected in the list.
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Font display field

List of axes in
the plot.

4 Graph Control [_ [ =]

Temperature ¥ Visible: a

I vl v Visible

C
i it

Bound

¥ UsehutoScale  Minimum |-1 00.0
[ UsefutoScale  Maximum I?DD.D

I™ | Logarithmic Axis

Fomat |4 sid fig I

] Data Axes | Title I Legend I Plot frea |

To make modifications to the appearance of an axis, select the
name in the list of axes. The information that corresponds to the
selected axis in the objects/options in the Axes tab. The
following table lists and describes the options:

Object ‘ Description

Label group

Edit Options 10-49

Label field

Enables you to modify the name/label of the selected
axis.

You need to select the Visible checkbox beside the
field to display the axis lable in the plot.

Label drop-down
list

Enables you to select the unit type of the selected axis.

This drop-down list is only available if the Use Default
Units checkbox is clear.

You need to select the Visible checkbox beside the
drop-down list to display the unit in the plot.

Use Default Units
checkbox

Enables you to toggle between applying or ignoring the
default units for the selected axis.

Font display field

Enables you to access the Font Property View and
modify the font size and style of the selected axis.

Bounds group

Use Auto Scale
checkbox

Enables you to toggle between activating or
deactivating HYSYS auto scale calculation for the
minimum value of the selected axis.

Minimum field

Enables you to specify the minimum value for the
selected axis.

You need to clear the Use Auto Scale checkbox to
activate this field.

Use Auto Scale
checkbox

Enables you to toggle between activating or
deactivating HYSYS auto scale calculation for the
maximum value of the selected axis.
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Object ‘ Description
Maximum field Enables you to specify the maximum value for the
selected axis.

You need to clear the Use Auto Scale checkbox to
activate this field.

Logarithmic Axis Enables you to toggle between logarithmic or original

checkbox value scale for the selected axis.
Format field Displays the current value decimal format of the
selected axis.
Ellipsis icon Click the Ellipsis icon to access the Format Editor

property view.

Font Property View

The Font property view enables you to modify the font type,
style, and size appearance for the selected text display variable.
’7 To access the Font property view, double-click the Font display
A field.

Font display field Figure 10.34

Font [2]x]

Font: Font style: Size:

Tahoma Bald I oK I

O Syliaen | [Regular 12 “

O Symbol 2] [nea 2 2l came |

#m
Times New Foman Eold Italic 18

T Traditional Arabic 20

(F Trebuchet M5 = 2
 Tunga LI 24 LI

-

— Sample

| AaBbYyZz

Scripk:

|Westem |

e In the Font list, use the scroll bar or type in the name of
the font type in the field to find the font type, then select
the type of font for the selected text display.

e In the Font style list, select the style for the selected
text display.

e In the Size list, select from the list a default font size or
type in the size value in the field.

e In the Script drop-down list, open the list to select the
type of script for the selected text display.
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e The Sample group displays an example of how the
iselected text will appear based on the selections from the
ists.

e Click the OK button to accept the font modification(s)
and exit the Font property view

e Click the Cancel button to ignore the font modifcation(s)
and exit the Font property view.

10.4.3 Title Tab

On the Title tab, you can do the following:

e Change the default title name and font.

e Select the colours for the text, background, and border
of the title.

e Show/Hide the title, background, and border.

‘;‘! Graph Control [_[O]x]
Text Backaround
|Pressura ws. Trap Number] _
I~ Wishble
W “isible [~Colour Fant
_ A Border
™ Visible

I_Data Awes  Title | Legend | Plot frea

Object ‘ Description

Text group
Text field Enables you to specify a title for the plot.

Visible checkbox Enables you to toggle between displaying or hidding
the title in the plot.

Colour field Enables you to modify the colour of the title in the plot.
Font display field | Enables you to access the Font Property View and

A modify the font size and style of the title in the plot.
Background group

Font display field Background field | Enables you to modify the colour of the title
background in the plot.
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Object ‘ Description

Visible checkbox Enables you to toggle between displaying or hiding the
selected title background colour.

Border group

Border field Enables you to modify the colour of the border
surrounding the title in the plot.

Visible checkbox Enables you to toggle between displaying or hiding the
border surrounding the title in the plot.

10.4.4 Legend Tab

The Legend tab allows you to change the appearance and
location of the legend. You can do the following:
e Change the colour of the border, background, or text.
e Select the orientation: vertical or horizontal.
e Show/Hide the border and background.
e Enable automatic resizing of the legend upon

repositioning.

e Place the legend in the foreground or background.

Figure 10.36

;‘! Graph Control

Background

[V Wisible W “isible

Alignment
[V Dunamic (+ Vertical
" Horizontal

I B3

Tent

_’T

Data | Axes | Title Legend | Plot Area

Object
Visible checkbox

‘ Description

Enables you to toggle between displaying or hiding
the legend in the plot.

Border group

Border field

Enables you to modify the colour of the border
surrounding the legend in the plot.

Visible checkbox

Enables you to toggle between displaying or hiding
the border surrounding the legend in the plot.

10-52




Edit Options 10-53

Object ‘ Description

Background group

Background field Enables you to modify the background colour of
the legend in the plot.

Visible checkbox Enables you to toggle between displaying or hiding
the background colour of the legend in the plot.

Text group

Text field Enables you to modify the colour of the text in the
legend.

Font display field Enables you to access the Font Property View

A and modify the font size and style of the text in

the legend.

Alignment group

Dynamic checkbox Enables you to toggle between activating or
deactivating the HYSYS auto-resize option when
the legend is repositioned in the plot area.

Vertical / Horizontal Enables you to select the orientation of the legend.
radio buttons

10.4.5 Plot Area Tab

From the Plot Area tab, you can do the following:

e Change the colour of the background, frame, and grid.
e Show/Hide the background, frame, and grid.

Font display field

= Graph Control M= B
Background Frame Girid

™ Wisible v Misible ’7 v Visible:
~Crogs Hairs————————————

I Wisble

I Wertical Component

I Huaiizantal Component

N Data | Axes | Title I Legend Plot Aleal
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Object ‘ Description

Background group

Background field Enables you to modify the background colour of
the plot.
Visible checkbox Enables you to toggle between displaying or hiding

the background colour of the plot.

Frame group

Frame field Enables you to modify the colour of the frame
surrounding the plot.

Visible checkbox Enables you to toggle between displaying or hiding
the frame surrounding the plot.

Grid group

Grid field Enables you to modify the colour of the grid in the
plot.

Visible checkbox Enables you to toggle between displaying or hiding

the grid in the plot.

Cross Hairs group

Cross Hairs field Enables you to modify the colour of the cross hairs
when the cursor is within the plot.
Visible checkbox Enables you to toggle between displaying or hiding

the cross hairs when the cursor is within the plot.

This checkbox is automatically selected, if either
the Vertical Component or Horizontal
Component checkbox is selected.

Vertical Component Enables you to toggle between displaying or hiding

checkbox the vertical cross hair when the cursor is within
the plot.

Horizontal Enables you to toggle between displaying or hiding

Component checkbox | the horizontal cross hair when the cursor is within
the plot.
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10.5 Format Editor

The Real Format Editor can be accessed in the following
locations:

e Workbook Setup property view
e Graph Control property view

Figure 10.38

The layout of the Real Format Editor property view depends on the radio
button selected.

q] Real Format Editor Q] Real Format Editor

Farmat 5 pecification R

" Exponential Q " Exponential
Cancel +  Fixed Decimal Paint Cancel

" Significant Figures

S . Use Default Use Diefault

Significant Figures: |4 & ‘wihole Digits: |4 B2 BEEN

Decimal Digits: '4—

[~ Display sign if zera

Famat 5 pecification

From the property view in the figure above, you can set the
format of values displayed in HYSYS. The Format Specification
group uses three radio buttons for the options available:

Format ‘ Description

Exponential The values are in exponential form with a specified number
of Significant digits. For example, 8546 appears as
8.546e+03 if 4 was specified in the Significant cell.

Fixed Specify the maximum number of digits that appear before
Decimal the decimal point in the Whole cell (see above figure). If
Point the Whole cell limit is exceeded by a value in HYSYS,

exponential form is used. In the Decimal Digits cell, input
the number of digits that appear after the decimal point.

If you select the Display sign if zero checkbox, HYSYS
displays a + symbol in front of a value that appears as zero
using the current precision. For example, a composition of
0.000008 appears as zero when using a Decimal Digits
value of 4. With the checkbox selected, the cell shows
+0.0000 to signify that there is a small number present.

Significant In the Significant cell, specify the number of significant
Figures figures (between 0 and 9) that you want to display.

The Use Default button closes the Real Format Editor property
view and assigns the HYSYS default format to the associated
values.
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11.1 Introduction

Tools

‘Warkbooks, .. Chrl+
Greros... Cel+p This chapter provides information about the tools available in
aniTtZ"'ES”' ey the Tools menu. To access the Tools menu commands, use one
Beports crih of the following methods:
@;"‘:?Zfes e o Click the Tools menu in the menu bar.
b e Press ALTT.
J Dynamics Assistant Crrky e Press just the ALT key to move the active location to the
& contravanager File menu in the menu bar.
Dynamic Profiling Tool. ..
2"@::“*5"&99“- When you press the ALT key, the menu bar is active and you
Scripk Manager. .. . . .
T can navigate it using the keyboard. The UP and DOWN arrow
(B case secuity... keys move through the menu associated with a specific item,
e while the left and right arrows move you to the next menu bar
S ' item, automatically opening the associated menu.
Correlation Manager ...
Case Collaboration... . . .
Preferences... If you want to switch focus from the menu bar without making a
selection, press the ESC key or the ALT key.
Tools menu

11.2 Workbook

The Workbook command opens the HYSYS Workbook. Refer to
Section 7.23 - Workbook for more information on using the
Workbook.

11.3 PFD

The PFD command opens the HYSYS PFD. The information on
this command is covered in Section 7.24 - PFD.

To add objects into the PFD, refer to Chapter 8 - HYSYS
Objects.



11-4

M Select Summary B3

Case Summary

11.4 Case Summary

To open the Select Summary property view, do the following:
1. Select the Summaries command from the Tools menu.

2. From the list of available flowsheets, select the flowsheet
you want to view.

3. Click the View button to display the Summary property
view. The Summary property view provides an alternative
way of adding, editing, and deleting streams and unit

operation in specific flowsheets.

Summary - Caze [Main)

DEHY FEED
DEHY REE
DEHY VAP
HEAWY 1
LIGHT 1

SER =]

Wiew |
Add Material |
Add Energy |

Delete

Unit Dperation:

Wiew |

Add..

Delete |

The Flowsheet Streams group is used for adding, editing, and
deleting streams in the selected flowsheet. The stream list
contains all of the streams available in the selected flowsheet.

Select more than one object at a time by holding down the
CTRL key and then clicking each object you want to select.

The Unit Operations group is used for adding, editing, and
deleting unit operations in the selected flowsheet. The unit
operation list contains all of the unit operations available in the
selected flowsheet.

Upon deleting a stream or unit operation, you are prompted to
confirm the deletion.
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11.5 Utilities

The Utilities command opens the Available Utilities property
view. Refer to Section 7.26 - Utilities for more information on
utilities.

11.6 Reports

The Reports command opens the Report Manager. Refer to
Section 9.3 - Reports for more information on using the
Report Manager.

11.7 Databook

The Databook is used for systematically analyzing data and lets
you monitor key process variables in both Steady State and
Dynamics modes. Variables for all Databook features are
selected in a single location and can be activated from the main
list for each application.

There is only one Databook in each HYSYS case, which
contains variables from all flowsheets.

To access the Databook, use one of the following methods:

e Select the Databook command from the Tools menu.
e Press the CTRL D hot key combination.

11.7.1 Databook Variables

All variables used by the Databook are managed through the
Variables tab.

The Variables tab enables you to attach as many variables to
the Databook as required.
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4 DataBook

Ayailable D ata Entries

Object Yariable

TEE-100 Flows Ratio [Flow Ratio_1]
1 Temperature

PIC-100 Control Action

WLW-100 Pressure Drop

tValiables Process Data Tables J Strip Charts J Data Recaorder J Case Studies J

Adding a Variable

Use this procedure to add a variable to the Databook.

Click the Insert button to display the Variable Navigator
property view.

Refer to Section 11.21 -
Variable Navigator for
information regarding the 1.
Variable Navigator.

Yariable Navigator [_ O]
Flowshest Chject Wariakls Wariahle Specifics ok S -
d elect the Unit
RCY-1 OLIMolecular 5ta a | [1_MainTS .
DEHYDRATOR BZ STRIPPER OLI Stage lonic St 2_ Main TS Add Ops radio
BI STRIPPER DECANT 0L Stage pH 3__Main TS p— button to view
DECANT  (TPL1) . 0Ll Stage Scale i t
MIK-100 OLI True Met Stag _ " al only Unit Ops
RECY SEP LI True het Stag B_Ma!n TS  Shreams variables.
WLY-100 QLI Tr 4 L 7__Main TS j & Uni
OLI True Stage Li o= + UnitQps
Mavigator Scope Product Stream C More Specific " Logicals
Product Stream C " ColumnOy
i 3
(: Flowsheet Product Stream C  Custom
e Product Stream C
" Basis Procuct Strestm C Custom. ..
O Ltilty Product Stream C
Product Stream C
Product Stream C
Ovmrdiet Chrasim 1 r
“ariakle Descrigtion: | OLI True Stage Lig Comp Mass Frac (4__Main TS-OLI True Stage Lic Cancel

2. From the list of available flowsheets, select the flowsheet in

which the object is located.

Click the Cancel button at any time to close the Variable
Navigator without accepting any changes.

3. From the list of available objects, select the object
containing the variable.
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4. From the list of available variables, select the variable you
want to add. Some variables (for example, Comp Mass Flow)
require that you select a variable specific.

5. Click in the Variable Description field and type a description
for the variable (optional).

6. Click OK. The variable appears in the list of available data
entries on the Variable tab.

Editing a Variable

Refer to Section 11.21 - Use this procedure to edit a variable in the Databook.

?Q?g;;ﬁ'ﬁo':Z‘ngttﬁgef°r 1. From the list of available data entries, select the variable you
Variable Navigator. want to edit.
2. Click the Edit button. The Variable Navigator property view
appears. This property view lets you change the flowsheet,

object, variable and description of the variable.

3. Make the required changes, then click OK, or click the
Cancel button to close the property view without making
changes.

Deleting a Variable

Use this procedure to delete a variable from the Databook.

1. From the list of available data entries, select the variable you
want to delete.

2. Click the Delete button

You will not be prompted to confirm the deletion, so ensure
you have selected the correct variable.

When a variable is deleted, it is removed from all features in
the Databook.
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11.7.2 Process Data Tables

Process data tables are installed individually through the Process
Data Tables tab. Use this tab to view, add, or delete customized
process data tables. For each table, add any combination of key
process variables from the list of available variables. Variables
can be used in multiple process data tables.

Lists all the
process data
tables in the

Views the selected process data table. Supply a descriptive
name for the
selected process
data table.

4% DataBook

case. ~Avallable Process Data Table: ~Individual Process Data Selection
PracD atal Wiew... Process Data T able ProcDiatal
— — —— - When the Show
ject ariable o A
Adds a new _/ add T-100 | Stage Temperature [6__T5S-1 /CheCkbox IS
process data Delete TA00 | Stage Pressure (5_T54) | [ . selected, the
table 100 D] |cl variable is added to
) Setup TEG FRegenerato EBotttom Stage Temp Est th I t d
1-100 | Feed Stream Comp Ligal Flc | [ € selected process
Cond Heat Flow v data table.
Deletes the / Irlet Gaz | Comp Mass Flow [Methaneg] ul
selected Add All Vanablasl Ireeert &ll'Wariables I Remove AILVariabIesI
process data X A ~ Removes all of the
table Yariables  Process Data Tables | Strip Charts I\Data Fiecorder I Case S‘udies | variables from the
' \ \

[
Accesses the DDE Notify view, so you Adds all of the

process data table.

can set up the process data table to variables to the Selects all clear
trigger a DDE command as a result of process data checkboxes and clears all
the timestep event trigger. table. selected checkboxes.

Variables for the process data table are selected on the
Variables tab of the Databook.

Addlng a Process Data Table

Click the Add button. A process data table with default name
ProcDatal appears in the list of available tables. If
required, type a new name in the Process Data Table field.

Select the Show checkbox for each variable you want
displayed in this process data table.

N
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Viewing a Process Data Table

1. From the list of available process data tables, click the
process data table you want to view.

2. Click the View button. The Process Data Table property view

appears.
™ ProcDatal Data | _ (O] x|

Ohject R Walue Units
Cond [ Heat Flow 1005 kl/h
Inlet Gaz | Comp Mass Flow (Methane 7183 ka/h
T-100 | Stage Pressure (3 TS-1) B205 kFPa

< |
iew DataBook...

Click the View Databook button to open the Databook if it is
closed.

The Process Data Table shows the following for each variable:
e Object that the variable is attached to.
e Variable description.
e Current value.
e Units of the value.

Deleting a Process Data Table

1. From the list of available process data tables, click the
process data table you want to delete.

2. Click the Delete button.

You will not be prompted to confirm the deletion, so ensure
you have selected the correct variable.

When a Process Data Table is deleted, the variables
associated with it are not deleted from the Databook.
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11.7.3 Strip Charts

Use the strip chart tool to monitor the response of key process
variables during dynamics calculations. Strip charts let you
monitor the behaviour of process variables in a graphical format
while calculations proceed. Current and historical values for
each strip chart are also tabulated for further examination.

Variables for the strip chart are selected on the Variables tab
of the Databook.

Strip charts are installed individually using the Strip Charts tab.
You can have multiple strip charts, with each having an
unlimited number of variables charted. The same variable can
be used in more than one Strip Chart, so the use of multiple
strip charts with a maximum of six variables per strip chart is
recommended.

Displays all Views the history Opens the Supplies a descriptive
the strip data of the selected selected strip name for the selected
charts in the strip chart. chart. strip chart.
case.
#% DataBook
Displays the Auwailable Stip Khart - rIndividual Stip Chart Data Selectiors
current values ﬁ Logger Mame [Stip chait & Sample Int [000 00T 00 )
of variables in clle L ! » The interval
Histarical Ohject “ariable Aictive | th of th
h | d e ength of the
the selecte AGO Steam Actual Gaz Flow v I Th
strip chart. Curent... | AG0 Feae sample. e )
Crude Cuty Heat Flow v current data is
/ Raw Crude Molar Flow | o ¥ Only stored for
Adds a new Dekt= | this amount of
strip chart. / time.
Setup... | /
Setup All
Deletes the
selected strip \ I
chart.

7— “Wariables I Process Data Tables \Slnp Challsl Data Recorder I Case StuJies |

|
Opens the
Logger Set-Up
Property View.

[
When selected, the associated
variable is plotted on the
selected strip chart.

|
Opens the Logger
Set-Up-All Property
View.
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Logger Set-Up Property View

[Logger set-Up - Duty D.. | The Logger Set-Up property view allows you to modify the
I—LDQQE'S'ZE[”E“‘D'ES following options of the selected strip chart in the Available Strip
jm% Charts group:
S e The amount of data that the strip chart keeps and

displays in the graph.

o '(Ij'he frequency the strip chart records and displays the
ata.

For example, if the Logger Size has a value of 250 and the
Sample Interval has a value of 5 seconds, the strip chart stores
and displays 250 values, and each value was recorded every 5
seconds. So the amount of time range displayed in the strip
chart is 1250 seconds or 20 minutes and 50 seconds.

Logger Set-Up-All Property View

The Logger Set-Up-All property view allows you to modify the
following options of all the strip charts in the Available Strip
Charts group:
e The amount of data that the strip chart keeps and
displays in the graph.

o ghe frequency the strip chart records and displays the
ata.

Figure 11.7

Logger Set-Up - All B

Logger Size Sample [nterval
Dataloggerl 420.0 000: 00: 20,00

Strip chart 3000 00Ck00:1.00

Adding a Strip Chart

Use this procedure to add a strip chart to the Databook.

1. Click the Add button to display a strip chart with default
name Dataloggerl in the list of available strip charts. If

11-11
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necessary, type a new name in the Logger Name field.

2. Click the Active checkbox for each variable that you want to
display in this strip chart.

Variables can exist in more than one strip chart.

Deleting a Strip Chart

Use this procedure too delete a strip chart from the Databook.

1. From the list of available strip charts, click on the strip chart
you want to delete.

2. Click the Delete button.

You will not be prompted to confirm the deletion, so ensure
you have selected the correct strip chart.

When a strip chart is deleted, the attached variables are not
deleted from the Databook.

Viewing a Strip Chart

Use this procedure to view a strip chart.

1. From the list of available strip charts, select the strip chart
you want to view.

2. Click the Strip Chart button.

When the Integrator is active, the strip chart begins to
accumulate data points.
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The Strip Chart property view appears.

Figure 11.8
The Legend displays the names and By default, like variables are grouped under a similar
formats of the variables as they appear axis range, however, you can create your own y-axis
on the strip chart. in the Graph Controls property view.
4 Datalogger1 L0l Current values
Strip Chart Legend - Datal oggerl =] of the strip
Strip chart - chart variables.
. 145.2 Condenser__Liquid Percent Le
variables are At DnidlFaesrilen A
grouped |nt0 E uam}?i?tagghmﬁelatmi gn:w;
their unit sets. Ej = _Dufmtig;m:?l):;« szwlu
Grouped 2 1381
variables share 2 2(C) P
the same y-axis |z
(=]
range. L 1270 _ . 15788 (%)
L ‘E’\ ST ,//'jﬁﬁr 8434 ()
5 F— Tl 1
El [T 1@ 1204 kgmaley | | Interval
o 117.9 RS markers are
g \:114 (kgimolefh) used to
\ measure
Time is always 1on 104 (kgrholefh) ~._variables at
on the x-axis. 2 ragpolet) ] certain
\ instances in
0.0000 730.0 1300 2250 3000 3750 the Strip Chal‘t
= - Seconds '

You can manipulate the information displayed on the strip chart
within the Strip Chart property view. There are several functions
you can perform directly on the strip chart; these are described
in the following sections.

Selecting Curves

The y-axis displays the range and units of a specific strip chart
variable depending on the variable selected. Select a curve
using one of the following methods:

e Click any part of the variable curve in the strip chart.
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e Right-click the strip chart and click the Select Curve
conjnB?nd, then from the sub-menu select the required
variable.

Graph Contral...

Legend. ..

Sele & Bot Benz
Autoscale Curve Top Benz
AutoScale All Axes Benz Feed
Copy To Clipboard 4 Acetone MP

. - - | Azeo Feed (MF)

&) Print Plat

D Print Setup...

Manipulating the Y-Axis Range

Use this procedure to manipulate the y-axis range of the strip
chart.

1. Position the cursor over an empty space in the strip chart.

Cursor ‘ Description

When the cursor is in the background of the strip chart, the

% following cursor appears. You can move along the strip
- chart in any direction.
If you simply want to move vertically across the strip chart,
% move the cursor on or near a curve and the following cursor
1 appears.

2. Click and hold the mouse button until a multi-directional
cursor appears.

3. Drag the strip chart up if you want to display a lower range
of values on the y-axis, or, drag the strip chart down if you
want to display a higher range of values.

By default, strip chart curves are grouped into their unit sets.
For example, 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.
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If you want to associate a different range with a variable in the
strip chart, you must first create your own axis. Refer to the
Graph Control section for more information.

Manipulating the X-Axis Range

The range of sampled data displayed in the strip chart can be
manipulated. Below the x-axis, a set of colours appear to
indicate what range of sampled data are in the strip chart.

Scroll across the strip chart by the x-axis or by selecting the
light blue section of the Log Controller bar with the cursor.

The following cursor appears .

Move the cursor along the bar to the interval you want to
view.

Increase or decrease the range of sampled data and scroll the
strip chart over a range of recorded strip chart data. Depending
on the amount of data already recorded in the strip chart
property view, the Log Controller bar, shown in the figure below,
appears below the x-axis.

Each colour (from left to right) in the Log Controller bar is
described in the following table:

Colour ‘ Definition

Gray Bar There is no data in the strip chart.
Dark Blue Strip chart data is recorded.
Bar

Red Marker Indicates where the first data displayed in the strip chart is
located in the overall data set. Expand the range of display
by “dragging” the red marker to the left (away from the
yellow marker) and decrease the displayed range by
dragging the red marker right (towards the yellow marker).
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Ko

Zoom Strip Chart cursor

Colour ‘ Definition

Light Blue Indicates where the data displayed on the strip chart is
Bar located in the overall data set.

Yellow Indicates where the displayed data ends. Expand the
Marker displayed range by “dragging” the yellow marker to the

right (away from the red marker) and decrease the
displayed range of data by dragging the yellow marker left
(towards the red marker).

Creating Interval Markers

Interval markers are used to measure variables at certain
instances in the strip chart. The strip chart variable value
appears next to the intersecting point of the interval marker and
the strip chart variable curve. Up to four interval markers can be
added to the strip chart.

1. Ensure the most recent data appears on the strip chart. The
light blue portion of the Log Controller Bar should be located
to the far right of the x-axis.

2. Place the cursor on the right edge of the strip chart. A left
arrow 4 replaces the cursor.

3. Click and drag the interval marker across the strip chart.

Release the mouse button when the interval marker is in the
required location.

Zooming in on the Strip Chart

Use this procedure to focus or zoom in on an area of the strip
chart.

1.

Press and hold the SHIFT key and press and hold the right
mouse button until the cursor changes to a magnifying
glass.

Drag the cursor until a box encompasses an area in the strip
chart.
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3. Release the mouse button and the SHIFT key. The y-axis
scaling changes to reflect the zoom selection.

B Dataloggerl _ (O] x|
1541
= 5 (T 2
: D R
= )
§Hm1 °5&\ﬂ f
g *Qxi:ﬁ\ )%/pmaum
=2 1.34
[T
& M=g1.45(C] /
c
= 30.17@\ [ =TIET(E) _a120.4 kamolesh]
11 e i
= =6 [Kdmole/h] e s
& Yok [z iﬁ M'ﬂ 0.4 [kgmalesh)
03.08 —
0.0000 8477 1695 2543 3391
- Seconds
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Object Inspect menu

The following commands appear in the strip chart Object Inspect

menu.

Option ‘ Description

Customize the appearance of the strip chart and modify
curve and axis parameters.

For more information, see Graph
the Graph Control Control
section. Legend

Opens the Legend property view.

Strip Chart Legend - Dataloggerl [=]
[ Calour

Curve Hames
Condenser__Liquid Percent Le
Reboiler__Liquid Percent Leve
ain TS__Stage Temperature
Main TS_ Top Stage Temper:

Owhd__Molar Flow

Line Style
Salid
Solid
Salid
Salid
Salid

The Legend property view displays all the Curve Names,
Colours, and Line Styles associated with the variables in the
strip chart.

e Modify the curve name by clicking in the Curve Name
field of the appropriate variable and typing in a new
name.

e Modify the colour by double-clicking in the Colour field
of the appropriate variable and selecting the new
colour from the colour palette.

¢ Modify the line style by clicking in the Line Style field
of the appropriate variable and selecting a new line
style from the drop-down list.

Select Curve

Select a curve on the strip chart.

Auto Scale
Curve

The bounds for the y-axis of the selected curve are
automatically set.

Copy to
Clipboard

Copies the selected property view/information to the
clipboard for storage and later use. Also, modifies the
percentage of the object’s size being stored.

Print Plot

Prints the strip chart as it appears on the screen.

Print Setup

Opens the Print Setup property view so you can modify any
print options associated with printing the strip chart.

Graph Control

To open the Strip Chart Configuration property view, click the
Graph Control command in the strip chart Object Inspect menu.
Use this property view to modify the characteristics of the strip

chart.
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General Tab

Use the General tab to format the appearance of the strip chart.

on the strip chart.

Opens the Setup
Logger property
view. This property
view lets you
specify logger
sample size and
sample interval.

Checkboxes are used to modify Select the Visible checkbox to make the

the appearance of the strip background, grid, or frame colours visible.
chart. Select the appropriate Select a colour for the item by double-clicking
checkbox to display the option the colour field and selecting a colour from the

Opens the Open D atabook | Set-up Logger
Databook property/
view. General | Curves JAxes Time &Axis J Printing J Motes

colour palette.

“! Strip Chart Configuration - Dataloggerl

Enable Background Girid Frame
¥ Time Az Colour Colour - Calour -
¥ Value Ares v Misible I Visible I Visble
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Curves Tab

The Curves tab is used to modify the appearance of individual
curves in the strip chart. You can also modify how strip chart
variables, variable titles, and units appear on this tab.

The Object/Variable and Display Label fields
display the strip chart curve names. By
default, the Display Label is copied from the
Object/Variable field. Change what is
actually displayed in the strip chart by
modifying the Display Label field.

Select a specific strip
chart variable to modify
plot characteristics.

Condenser  Liouid B
Reboiler__Liquid Pen
tain TS_ Stage Ter
Main TS__Taop Stage
Owhd__Malar Flow

Modify the curve colour
and line style in this
group. Select a colour
for the item by double-

i Strip Chart Configuration - DataLoggerl

Select the Show Curve checkbox
to display or hide the selected
curve. Select the Live Values
checkbox to display the most recent
calculated strip chart values.

Select the units of the curve
from the drop-down list.

Object Y ariable IEnndvser - Liquid Percent Level F;nagLBC—
ow Curve
¥ Live Values

Dizplay Label ICDndenserﬁL\quid Percent Level

clicking the Colour field
and selecting a colour
from the colour palette.

R

Urit
E3 -
¥ Uze Defaul Urits:

S caling &
Axis] - Percent hd
Show all | DOpen Databook | Set-up Logger |
£

on the Axes tab for the same
variable type.

Select the line style from Dekle Curve |
the drop-down list. > —%
General  Curves I Ares I Tiyg'Axis I Frinting I Motes |
/
. . I /7
Displays the axis associated with Opens the Opens the Setup Deletes the
the selected strip chart variable. Databook Logger property selected curve.
Use the drop-down list to select property view. Specify logger
any of the axes currently created view. sample size and

sample interval.
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Axes Tab

The Axes tab allows you to create, modify, and delete the y-
axes.

= Strip Chant Configuration - Dataloggerl
Auiz] - Temperature  —Label Uik Approx Nurm of [nkerval
Az - MolarFlow iz - P ‘ ’7 kP - H’ 5 T
Awiz3 - LigvolFlow “ﬁ il I_a _I
A Flaw ~Scalin Cur
i Low Range Valuel High Range Value T Ve
Curent]] 0.0000 1.200 | _Set
Defaul 1000 | 2000 | Use
—Auta Scal -
& Al Faints ™ Automatic Auto Scals
i Cunent Time Frame AutoScale I
. . Aviz Display
Hew Az | Dielete fris | ¥ Show All
General I Curves Axesl Time Axis I Frinting I Hotes | /
Select an axis to The Curves group Lists all {he variables that
modify. are associated with the selected axis.
Object ‘ Description
Label field Allows you to change the label name of the selected
vertical axis (y-axis) in the strip chart.
Units field Allows you to change the unit label of the selected
vertical axis by using the drop-down list.
Approx Num of Allows you to set the number of intervals on the
Intervals field vertical axis.
Scaling group The Scaling group contains the following objects:

e Current row. Displays the actual high and low
range values of the axis.

e Default row. Displays the HYSYS default high
and low range values of the axis.

¢ Set button. Allows you to copy the ranges from
the Current row into the Default row.

¢ Use button. Allows you to copy the default
ranges from the Default row into the Current row.
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Object ‘ Description

Auto Scale group | This group contains the following objects:

o All Points radio button. Allows you to
automatically adjust the scale to best show all of
the data points available.

e Current Time Frame radio button. Allows you
to automatically adjust the scale to best show all
Fhe data points available within the current time

rame.

o Automatic Auto Scale checkbox. When you
select this checkbox, HYSYS automatically
calculates the most suitable scale setting for all
the axes in the strip chart. Clear this checkbox to
allow user-specified scaling.

The Automatic Auto Scale checkbox is
automatically cleared when you move the curves,
adjust the grid, zoom in/out, or scales a single
curve in the strip chart.

¢ AutoScale button. Automatically adjust the high
and low range values for all axes. The AutoScale
button is automatically disabled when the
Automatic Auto Scale checkbox is active.

New Axis button Allows you to create a new axis in the strip chart.

Delete Axis Allows you to delete the selected axis created by the
button user. The HYSYS default axes cannot be deleted.

Axis Display Select the Show All checkbox to display all the vertical
group axes with individual scale settings in the strip chart.

Clear to display only one selected axis.

Time Axis Tab

The Time Axis tab allows you to modify the display and range of
the x-axis.

I Strip Chart Configuration - Dataloggerl

Time Interval
25.00

Lnit;

= [ Lo Tirme: ] High Time | Delta Time

@ e I FEE| EE | T30
" Minutes F i

" Hours v LCustomize Time Interval

¢ Fomatted

En

v

Open Databook | Set-up Logger

General I Curves IAHBS Time Axis | Frinting I Motes |
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The following table lists and describes the objects on the Time
Axis tab.

Object ‘ Description

Units group This group contains four radio buttons:

e Seconds. Displays the time in seconds on
the x-axis.

¢ Minutes. Displays the time in minutes on the
X-axis.

¢ Hours. Select to have the time displayed in
hours on the x-axis.

o Formatted. Select to have the time
displayed in standard time display (for
example, hour:minute:second.second).

Enter time using the following format:
HHH:MM:SS.S

Low Time field Allows you to enter the low range value of the time
shown on the x-axis on the strip chart.

High Time field Allows you to enter the high range value of the
time shown on the x-axis on the strip chart.

Delta Time field Allows you to enter the difference between the

high and low range value of time. If the Low Time
and High Time fields are specified, the Delta Time
field shows the time difference.

Customize Time When you select this checkbox, the Time
Interval checkbox Interval field is enabled. In the Time Interval
field, you can specify the size of each time interval
on the x-axis.

Enable group Allows you to show the time axis label on the strip
chart. When you clear the Time Axis Visible
checkbox, the time axis label is removed from the
strip chart.

Open Databook Opens the Databook property view.
button

Set-up Logger button | Opens the Setup Logger property view which
allows you to specify the logger sample size and
the sample interval.
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Printing Tab

The Printing tab is used to control the printed output of the strip
chart.

Toggles the title

on and off. Ship Chart Configuration - Dataloggerl
v Title

. Comment
Allows you to write
comments -
R . Options
concerning the strip ¥ Logend
chart. L

v Log Contraller
I Background Colous
In the Options

group, you can
select what you
want to print with
the strip chart.

~ General J Curves JAxes Time Axiz _ Printing | Mates |

To see all notes entered in
the simulation case, refer
to Section 7.19 - Notes
Manager.

Notes Tab

Enter notes or comments about the strip chart in the notes tab
to let others know what the chart displays.

Figure 11.17

"‘! Strip Chart Configuration - D atal oggerl

=l = 8| B[z]u][= ==

Description of the Strip Chart configuration settings.|

~ General JEurves JAxes Time Axis J Frinting  Notes
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Viewing Historical Data

1. From the list of available strip charts, select the strip chart
you want to view.

2. Click the Historical button. The Historical Data property
view appears.

Figure 11.18

™ Historical Data - Dataloggerl =] B
Time 2 - Actual Gas Flow 3 - Actual Liquid Flow d You C,a n re.S|Ze
seconds [ACT_miash] [m3/5] — | the Historical
0.000000 888.995 3. 75235e-004 Data property
20,0000 37,0687 5584332005 :
40,0000 37.6523 5434276005 view to see more
£0.0000 37,6518 5.41263:-005 information.
80,0000 37,6503 540393005
100,000 97,6504 5.40965¢-005
120,000 37,6506 5409622005 |~
SaveTo CSVFie. |  SaveTa DMPFie.. |

The Historical Data property 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 logger size
and sample interval values specified in the Logger Set-Up
property view. All data in the Historical Data property view are
displayed in ascending order by default (the Ascending
checkbox is selected automatically). You can clear the
Ascending checkbox to display the data in descending order.

Exporting Historical Data

1. Click either the Save To .CSV File or Save To .DMP File
button. The Save File property view appears.

2. Specify the name and location of your history file.
3. Click Save.
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Viewing Current Data

1. From the list of available strip charts, select the strip chart
you want to view.

2. Click the Current button. The Current Data property view

appears.
™ Current Data - DeFrop HiE B

Description Walue Units Del
Condenzer - Liquid Percer <emplys % |V
Fieboiler - Liquid Percent L <Empty: % |V
tdain TS - Stage Tempera 83.98 C |[Iv
tdain TS - Top Stage Tem 31.48 Cl

Owhd - Malar Flowe 1107 kamolesh | W

11.7.4 Data Recorder

The Data Recorder tab lets you store snapshots of your process
by grouping key process variables into different scenarios. You
can manipulate the process in the current case and then record
the results for the variables you are monitoring. Each scenario
created can have an unlimited number of snapshots, called

States.
Displays all Adds a new Records a state (the current Provide a
scenarios in scenario. values of the variables) for the descriptive name

the case. selected scenario.

for the selected
scenario in this
cell.

4% DataBook

Deletes the

selected :%vailable Scenario: —Data Recorder Data Selection 12

scenario. Soenario 1 Current Scenario Scenario 1

o ! — — When the Include
ec ariable rclude  « .
I Add TowelFeed Malar Flow r I checkbox is
Views the T Deke LTS Liquid Percent Level | [ select_ed, the _
recorded states e Ligud Porcert Level 11} associated variable
of the selected LTSLig Molar Flow | [ is added to the
scenario in Avalable Displa ColdGas Temperature selected scenario.
£ Table \ Condenser Liguid Percent Level ul

tabular or Vi Reboiler Liquid Percent Lewvel nikd
graphical & Giaph - Main T | Gtane Temner fe (8 ha mil |
format.  Variables I Process Data Tables I Strip Charts  Data Recorder I Case Studies |
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Variables for the data recorder are selected on the Variables
tab of the Databook.

Adding a Scenario

1. Click the Add button.
A scenario with the default name Scenario 1 appears in the
list of available scenarios. If required, type a new name in
the Current Scenario field.

You can create an unlimited number of scenarios.

2. From the list of available variables, select the Include
checkbox for each process variable you want to add to the
scenario.

Variables can be included in more than one scenario.

Recording States

When you make changes to your process, you can record the
values of the key variables contained in the scenario.

1. From the list of available scenarios, select the scenario you
want to use.

2. Click the Record button.

The New Solved State property view appears.
lm& The initial default name for the new state is Statel. Each
time you click the Record button, the integer value in the
= state name incrementally increases. If required, modify the

New Solved State State name directly in the Name for New State field.
property view

If adding a variable to a Scenario after States are recorded,
values for the new variable do not appear in the previously
recorded States.

3. Click the OK button. The key process variables of the
selected Scenario are recorded.

11-27



11-28 Databook

Repeat these steps 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

States within a scenario can be viewed in either tabular or
graphical format.

1. From the list of available scenarios, select the scenario you
want to view.

If you crate more than one scenario, the scenarios are
grouped in a Notebook format.

2. Select either the Table or Graph radio button.
3. Click the View button. The Data Recorder property view

appears.
N pata Recorder - Main M=l &3 )
Modify the name of
Ctate Baze Caze || 10F inLTS State 3 State 4 State & State g H
Sepliq - Molar Flow || Lemplys <emphyy 51.31 51.31 51.31 51.30 \\\the state in the
Liquid Percert Level | <empu> | <emply> 4172 4168 4152 4157 State row.
Liguid Percent Level {EMmply <Emplyy 33.93 3391 33.85 3381
TowerFeed - Molar Fl <emply> <emply> 1394 139.3 139.3 133.3 L
State State 7 Returns the existing
Seplig - Molar Flaw || 51.30
Liguid Percent Level 41.49 state names to the
Ciquid Percert Level 3375 HYSYS default (for
TowerFeed - Molar Fi 139.3 example, Statel and
State2).
—
Scenario 1 | Scenario 2| Scenario 3 Opens the Data
-"Recorder Setup
Delste w | i+ Table " Graph Be-Mumber | Sefup... :] property view
R .
Deletes the active '\ These radio buttons let you to
scenario from the toggle between tabular and
Databook. graphical formats.
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"‘] Data Hecorder - Main =l 3
Scenario 1
=N :
5 P €
E . 2
z .
i Scenario 1 | Scenario 2 | Scenario 3
Delete " Table & [Graph Setup...
Refer to Section 10.4 - Customize the scenario plot by accessing the Graph Control
ﬁ;zfng’aﬁg:t;gm?r property view. Right-click anywhere on the plot area and select
customizing plots. the Graph Control command from the Object Inspect menu.

If more than two variables are active in the Data Recorder
Setup view, only the first two are plotted.

Deleting a Scenario

1. From the list of available scenarios, select the scenario you
want to delete.

2. Click the Delete button.

You will not be prompted to confirm the deletion of a
scenario, so ensure the correct scenario is selected before
deleting.

When a scenario is deleted, the attached variables are not
deleted from the Databook.

Deleting a State

1. From the list of available scenarios, select the scenario you
want to view.

2. Select either the Table radio button or the View button. The
Data Recorder property view appears.

3. Click in the column of the state you want to delete.
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4. Press the DELETE key.

You will not be prompted to confirm the deletion of a state,
so ensure the correct state is selected before deleting.

Data Recorder Setup

The Data Recorder Setup property view provides a list of all
scenarios installed in the Databook. From this property view,
select the variables that appear in the table and on the y-axis of
the plot for each scenario. There is a limit of two y-axis variables
per plot.

q] Data Aecorder Setup - Main M= B
Scenarios

S cenario 1 Scenario |

gz:::”g g Wariable: [Active]
SepLig - Molar Flow

Liquid Percent Level
Liguid Percent Lewvel
TowerFeed - Molar Flow

<=l=<<

" Aot

Select the variables you want to display.

1. From the list of available scenarios, select the scenario you
want to modify.

2. From the list of variables, select the Active checkbox for the
variable(s) to be displayed on the plot and in the table.

The following buttons are also available in this property view:

Button ‘ Description

Add Adds a scenario to the Databook.

Delete Removes the selected scenario from the Databook.

Results Opens the Data Recorder property view to the tab of the
selected scenario.
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11.7.5 Case Studies

Use the case study tool to monitor the response of key process

variables to changes in your steady state process.

1. From the list of variables created on the Variables tab,
designate the independent and dependent variables for each
case study.

2. For each independent variable, specify a lower and upper
bound, as well as a step size.

Variables for the case study are selected on the Variables tab
of the Databook.

The independent variables are varied one at a time and with
each change, the dependent variables are calculated and a new
state is defined. As you define the bounds and step size of the
independent variables, the number of states that are calculated
are shown.

After the case study solves, examine the states in a table or
view the results in a plot. Although you can select as many
variables as you want for a case study, a maximum of three
variables can be shown on a plot.

Since a maximum of two independent variables can be
plotted, limit the humber of states and minimize solution
time by selecting only two independent variables per case
study.

One independent variable and two dependent variables produce
a two-dimensional plot while two independent variables and a
single dependent variable appear on a three-dimensional graph.
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Displays all the
available case
studies.

Opens the Case
Studies Setup
property view.

Select either a
tabular or
graphical format
for the results of
the selected case
study.

4 DataBook

\—Qvailable Case Studie:

Deletes the selected
case study.

Adds a new
case study.

Provides a descriptive name
for the case study.

Case Studies Data Selection

d Current Caze Study Caze Study 1
Object ariable d | Dep
Cecls Coolant HeatFlow | T~ | @ _SeIeCt the
Glycol Mass Flow | 7 | W~ | independent and
: Reactor Prods Temperature | ¥ | [ ™~ dependent

variables for the
selected case

study by clicking
the appropriate

éwvallable Displays

i Table
Besults. .

’(: Graph

checkboxes.

\
‘ariables I Process Data Tables\ I Stiip Charts I Data Recorder  Case Sludiesl
\

\
Opens the Case Studies property view.

Addlng a Case Study

Click the Add button. A scenario with the default name Case
Study 1 appears in the list of available case studies. If
necessary, type a new name in the Current Case Study
field.

2. In the Case Studies Data Selection group, select the Ind
checkbox for the independent variables that HYSYS varies.

Use the same variables in different case studies.

3. Select the Dep checkbox for the calculated dependent
variables.

Deleting a Case Study

1. From the list of available case studies, select the case study
you want to delete.

2. Click the Delete button.

You will not be prompted to confirm the deletion of a case
study, so ensure the correct case study is selected before
deleting.
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When a case study is deleted, the attached variables are not
deleted from the Databook.

Defining a Case Study

1. From the list of available case studies, select the case study
you want to define.

2. Select the independent and dependent variables for the
selected case study by selecting the corresponding
checkboxes.

3. Click the View button.
The Case Studies Setup property view appears.

Q] Case Studies Setup - Main

Case Studies
S ——— (ST I
Caze Shudy 1 'T Nurnber of States

Wariable [ Low Bound [ High Bourd | Step Sizs
Reactor Prods - Temperature 2389 54.44 5.556

B Independent Yariables Setup | Display Properties J Failed States J—‘

Add Delete Besults... | Start

You can add and delete case studies from the Case Studies
Setup property view, but you cannot select the dependent
and independent variables.

4. Click the Independent Variables Setup tab.

5. For each of the independent variables listed in the table,
specify values for the following parameters:
e Low Bound
e High Bound
e Step Size
The number of states for the case study are automatically
calculated and displayed in the Number of States field.
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A maximum of two independent variables can be plotted. If
more than two are used in a case study, graphical results are
not available.

6. Click the Start button to begin calculations. At any time
during the calculations, click the Stop button to stop

calculating.

7. Click the Failed States tab.

Case Studies

Caze Study 1
Casze Study 2

“] Case Studies Setup - Main

Murmber of States 10 Mumber of Faiures E

Failed States  Unit Ops Independent Wariable Infa
State 6 CoL Harne [ Walue
State 7 Fieactor Prods - Temperatun | 3.00C
State &
State 9
State 10

Independent Variables Setup

Dizplay Propertiez  Failed States
Start

| Besults... |

If any of the states could not solve, these states and the unit
operation associated with failure appear on this tab.

8. From the list of available failed states, click the failed state
to see the value at which the independent variable failed.

9. Click the Display Properties tab.

Figure 11.27

Q] Case Studies Setup - Main

Casze Studies

Casze Study 1

Curent Display

Dependent Yarables

D escription | Display
Coolant - HeatFlow |
Glycol - Mass Flow [

" Table
* Graph

Independent Variables 5etup Display Properties | Fail=d States B
Start

Besults...
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If two independent variables are selected, only the first
selected dependent variable appears on the plot. If one
independent variable is used, the first two selected
dependent variables are shown on the plot.

10. From the list of available dependent variables, select the
variables for which you want to show results.

11. Click the Results button. The Case Studies property view.
appears.

Viewing Case Study Results

The states contained within a case study can be viewed in either
tabular or graphical format.

1. From the list of available case studies, select the case study
you want to view.

2. Select either the Table or Graph radio button.
3. Click the View button.
The Case Studies property view appears.

Figure 11.28

. ™ Case Studies - Mai X
Click the state cell — ehattaSatull =2kd) o deIeFeha
and m0d|fy the State - SlaleTl State 2 State 3 State 4 St.ate’ rig t-
Fieactor Prods - Temperatue [C____— 23.09 29.44 35,00 0561 click an
name. Toolart Heat Flow [RI7H] E734ei005 | G3#er00B |  B8200+006 |  7.1292+006 associated cell
Gilpcal - Mass Flow [ka/h] 2870 3521 4052 4472 and select
State State B State B
Re_na_mes the Reactor Prods - Temperature [C] 46.11 51.67 Delete from
existing states to Coolant - Heat Flow [ki/h] 7.312e+006 | 7.3732+006 the menu
the default names; Gilycal - Mass Flow [ka/h] 4763 4360 :
Statel, State2,
State3, etc.
Opens the
. = Case Studies
Deletes the active Case Study 1 | Case Study 2 Setup property
case study. \ / view.
Delete & Table  Graph ReMumber Setup...
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Click the tab to

Q] Case Studies - Main

- (O] x]

move between

case studies. \

These radio
buttons let you
toggle between

tabular and

graphical format. =

Case Study 1
Tastarite ——
L —
—_— =
et =1

P

cottnic

Cottatts

B

PR

Reacior Prods - Tempe @hre )

Ghool- Wass Flow o)

Case Study 1 | Caze Study 2
\\th—' $C @ Em)

Setup..

Refer to Section 10.4 -
Graph Control for more
information about
customizing plots.

Customize the scenario plot by accessing the Graph Control
property view. Right-click anywhere on the plot area and select
the Graph Control command from the Object Inspect menu.

Multi-Dimensional Graphing

When conducting case studies that involve two independent
variables, these results are plotted in a three-dimensional
graphing environment.

z

=
5]

P

Case Study 1

=
—Z56.000e-+04 7
=
57.000e+04
=

£ 0002+04
25 000e+04 |
[
©d.000e+04 1
£
S32.000e+04 |
=
<.2.000e+04
1 .000e+04 |
=

0.0000-
5.000

1 - Temperature (F)
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If the case study is run with two independent variables, it
automatically plots three-dimensionally.

The limits of the system allow for only three dimensions. Any
more than two independent variables results in no graph
being produced.

Multi-Dimensional Graph Control

To access the graph control, place the cursor over the plot and
right-click. The Object Inspect menu appears. Select the Graph
Control command and the Graph Control property view appears.

Some of the options in

[ View Bontab—————""—| the Graph Control
BEE snge [0 property view can also

@ @ . .
Zmuth: [30 be found in the Object
NYRZ]PT . t 300 ) Flane Cutting

I~ Always Apply Apply I InSpeCt menu. Rotation
Hidden Lines

~Plane Slic: - |—
v Border

XY O ¥E T YZ O None
I LCopy To Clipboard 3
Vi I &% Frirt Plot

I™ Hidden Line Remawal D Print Setup. ..

Giraph Control
Calour Contral

Show Plane

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
results in a property view of the XY plane as a single horizontal
line across the screen. The azimuth can be manipulated by
clicking in the Azimuth field, entering a value, and then clicking
the Apply button.

The Angle field defines the angle between the vertical and the
XZ (YZ) plane of the plot. Increasing the angle causes the graph
to rotate counter-clockwise. The angle can be manipulated by
clicking in the Angle field, entering a value, and clicking the
Apply button.
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Alternatively, the angle and azimuth can be manipulated by
pressing the arrow buttons of the keypad in the View Control
group. The action of each arrow button is explained in the figure
below.

Decrease angle and Increase Increase angle and
increase azimuth ‘\azm;uth. decrease azimuth
=l =13
Decrease angle «<— [@ [E—>Increase angle
Y] ?E
Decrease angle and / \Increase angle and
decrease azimuth Decrease decrease 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. The two-dimensional plot can be examined by clicking
the View button.

A sample plot using the plane slice method appears in the figure
below:

O00e+04 3

000e+04 -

000+04 -

0002+04

000e+04 -

000e+04 -

000e+04 4

1 - Actual Volume Flow (barrel/day)

0.0000 4

100.0 150.0

200.0 250.0 300.0

1 - Temperature (F)

350.0

400.0
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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.

11.8 Face Plates

Refer to Section 5.13.2 The face plate provides all pertinent information about a
i'nctﬁgtlfl‘:{"s‘;rs':ace Plate controller. To access the Face Plates Manager, select the Face
Operations Guide for Plates command from the Tools menu, or press the CTRL F hot
more information. key.
Flowshests——— ~Logical Dperations————
LA58 e (AN ll::glg]ﬂ
FIC-100 e |

Find... Lancel

The Face Plate Manager lets you quickly search all available
flowsheets in the case and open the faceplate of the controller
you want.

Opening a Face Plate

1. From the list of available flowsheets, select the flowsheet
you want to search.

2. From the list of logical operations, select the controller for
which you want to view the face plate.

3. Click the Open button to display the face plate for that
controller.

OR

1. If you know the name of the controller, but not the location,
click the Find button. The Find Object property view
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appears.

2. Type in the name of the controller, then click OK. The
controller property view appears, giving you access to all the
controller parameters and the controllers face plate.
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Face Plate Types

Change the appearance of all face plates in the flowsheet by
clicking the Type button. Two types of face plates available are
Fixed Size (the default) and Scalable. Both types appear in the
figure below.

With these radio
Default Type _ buttons, you can
" lllﬁﬁlll Y
L L select the
Concel | controller mode:
e Manual
e Automatic
. . e Cascade
Fixed Size Face Plate Scalable Face Plate

Execiint  Sp L
Auto > Tuning |

CMEACL

When the scalable face plate type is selected, you can change
the face plate font by clicking the Set Font button in the Face
Plate Manager.

11.9 Dynamics Assistant

Fgr n:C;rhe iBforma_tion The Dynamics Assistant provides a quick method for ensuring

abou e Dynamics . . .

Assistant, see Section that. a correct set of pressurg flgw specn’lca.tlons is used. The

2.2 - Dynamics Assistant can be used when initially preparing your case for
y y

Assistant in the HYSYS dynamics, or when opening an old HYSYS 1.x dynamics case.

Dynamic Modeling

guide.

The Assistant makes recommendations for specifying your
model in Dynamics mode. You do not have to follow all the
suggestions. It is recommended that you be aware of the
effects of each change you make.
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For more information
about the Control
Manager see Section 2.6
- Control Manager in
the HYSYS Dynamic
Modeling guide.

11.10 Control Manager

The Control Manager command opens the Control Manager
property view. This property view contains a summary of the
PID Controllers and MPC Controllers contained within the current
simulation.

11.11 Dynamic Profiling
Tool

The Dynamic Profiling Tool logs the CPU time spent in the main
modules of a case during dynamic simulation. Therefore, it
allows you to compare the speed of the modules within the case.

& Dynamic Profiling Tool Hi=]E3

—Prafiling Cantral
Thi 1

CPU time zpent in the main modules used in this caze.

i Start Prafiing Stop Prafiing | Clear Besults |

To begin profiing this case, press the 'Start Profiing’ button, then start the
Integrator.

Guideline: In general, pou will want to run this profiing toal until thers is no
significant change in the relative order of the list when sorted by cost.

rFrofiing Eesult
Sorf by % Cost € Wame € Tope € Convergence Problem
[ Mame Type Corwerge Problems

There are two groups in the Dynamic Profiling Tool property
view:

e Profiling Controls

e Profiling Results
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Profiling Controls

The buttons found in the Profiling Controls group are:
e Start Profiling. The profiling tool begins to record data
from an active case.

e Stop Profiling. The profiling tools stops recording data
from a case.

e Clear Results. This clears the results that are currently
in the Profiling Results group.

Profiling Results

The Profiling Results group displays a table with four categories
and their corresponding radio buttons. The table displays the
following information:

e Cost. The CPU cost of an object for a certain integration
time. The CPS time associated with flashes is attributed
to the object and not the pressure flow solver module.

e Name. The name you have given to the object in your
case.

e Type. The type of object in your case (for example,
valve, separator, and feeder block).

e Converge Problems. The status of the pressure flow
solver convergence problems associated with a module.
The checkbox is selected if the module requires four or
more pressure flow solver iterations during the
integration period. Four iterations represents a high
iteration count.
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11.11.1 Profiling a Case

To profile a case:

1. From the Tools menu, select Dynamic Profiling Tool. The
Dynamic Profiling Tool property view appears.

2. Ensure that the StripChart property view and Dynamic
Profiling Tool property view are both visible.

Figure 11.37

IS [=1 B3
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=
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26,02 [psia)

0.0008732 (lbmale.hr
10.00

0.0000
Minutes

« Dynamic Profiling Tool H[=]

Profiling Controls
This tool dizplays the CPL time spent in the main modules used in this caze

gtaltpmnhng | | |

Tao begin profiling this case, press the 'Start Profiling’ buttan, then start the
integratar.

Guideling: In general, you will want ta wn this profiing tool until there is no
signifizant change in the relative order of the list when sorted by cast.

Ol L o L

o @

Integrator icons

Green = Active

Red = Holding

3. Click the Start Profiling button.
4. Click the Integrator Active icon.

You should run the profiling tool until there is no significant
change in the order of the results when it is sorted by cost.

5. When you want to stop logging the profiling data, click the
Integrator Holding icon.
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6. Click the Stop Profiling button and the results are displayed
in the table in the Profiling Results group.

& Dynamic Profiling Tool Hi=]E3
—Prafiling Cantral

Thiz tool dizplays the CPU time spent in the main modules used in this caze.

| Start Profiling I | Stop Prafiling I LClear Aesults |

To begin profiing this case, press the 'Start Profiing’ button, then start the
Integrator.

Guideline: In general, pou will want to run this profiing toal until thers is no
significant change in the relative order of the list when sorted by cost.

—Profiing Besult
Sotby: ¢ Cost ¢ MName ¢ Twpe { Convergence Problem
Cost Mame Type Corwerge Problems

7110 | PressureFlowSolver | PressureFlowSo C
3547 WLY-100 Valve C
2848 W-100 Separatar ul
2545 WLV-102 Walve o
2532 WL-101 Walve ol
380 FeedeBlock_1 Feeder Block u

180 ProductBlack_4 Feeder Block
150 TimeStepper | Stipchart,DataT ul
120 ProductBlock_E Feeder Block ul

If you start the profiling tool again after receiving results, it
will ask if you want to clear your current results or add to
them. Click the Yes button if you want to clear the results, or
click the No button if you want the results to accumulate.

7. You can sort the results by Cost, Name, Type, or
Convergence Problems by clicking on the corresponding
radio button.

The information in the Converge Problems column of the
profiling results is most useful to a developer and not the
general user. The checkbox is selected if a module requires four
or more pressure flow solver iterations during the integration
period. A high convergence count may be associated with a
particular operating region, or stiff or non-linear equations
associated with that module. This information is useful to a
developer in debugging a particular problem with a case that
could be improved via code changes. If a user has written their
own extension and they are having problems (for example, case
is running really slow) the convergence problems information
may direct them to look at certain pressure flow equations in
their extension.
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The Profiling Tool can be useful in a variety of ways, especially
when you are trying to investigate why a dynamics case is
running particularly slow. When you compare the profiling
results from two runs of the same case, you can point to
problems with a unit operation/module if it is particularly
expensive in one of the runs.

As well, you can compare the profiling results by object type.
For example, if one valve is much more expensive than the rest,
then that valve deserves some investigation.

11.12 Snapshot Manager

The Snapshot Manager allows you to create a snapshot of the
simulation during dynamics modeling. A snapshot is a file that
contains the state of the simulation at a particular time when
the integrator is still running. Snapshot files allow you to trace
back to a specific point in the simulation and review the results
calculated at that time. This is especially useful for Operation
Training System (OTS) applications, where the instructor can
routinely save the state of the simulation at various times during
a training exercise for an extended period of time. Students or
trainees can then study and compare the result from the
snapshot files.

The Snapshot Manager consists of three tabs:

e Local Snapshots
e Real Time Monitor
e External Snapshots
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11.12.1 Local Snapshots Tab

The Local Snapshots tab allows you to save, load, and configure
a snapshot.

snapshots.

rSnapshot List———————  ~Configuration
N
Adds a new group a e [Snapshti
of snapshots. == Enemame| DriProgram FilesiHyprotechiH! J
Delete: Aopend To (& Real Time Index
£ Sim. Time
Saves a snapshot
Deletes an Snapshet & Perindic " Speified
existing group of Periodic
snapshots. ——————] Start Time 00000000
End Time =empty=

) / Titne Irterval 000; 000,00
Displays the q
Name (group /
name) of the [~ Save PFD with Snapshet

¥ Save PFLL OpenS the File
=t S hiot i
Current M ¥ Restore PFD Upon Load if Saved in Separate SeIeCtlon for

Recalling
- Snapshot+ [ Enable Snapshot Sna pShOt

0.0000 | minutes

—_
Local Snapshots | Feal Time Monitor I External Snapshots I

property view,
I~ which allows you

Displays the current integration time. You can choose the units for the time snapshot file.
displayed from the drop-down list. The Current Time can be reset by changing
the integration time in the Integrator from the Simulation menu.

to load a saved

Refer to Section 7.7 -
Integrator for more
information on the
Integrator.

The Configuration group is used to specify how you want the
snapshot to be taken. The following table describes each
parameter in the Configuration group:

Object ‘ Description

Name Displays the group name of the snapshots in the Snapshot
List.
FileName Displays the root directory path and the generic name of

the snapshots. The root path must contain the generic
name of the snapshots. By default, the generic name is set
to be the same as the Name (group name) of the
snapshots.

Click the Ellipsis icon - |to change the directory or file
name. The File Selection for Saving Snapshot property view
appears.
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Object ‘ Description

Append to Name Consists two radio buttons:

* Real Time. Attaches the current date and real time to
the FileName of the snapshot (for example,
snapshotl_2002-12-24_10-20-15.hsp).

e Sim Time. Attaches the current date and simulation
time to the FileName of the snapshot (for example,
snapshotl_2002-12-24_10-20-15.hsp).

¢ Index. Labels the snapshot in chronological order by
attaching an index number at the end of the FileName
(for example, snapshotl_1.hsp).

Snapshot Type Consists of two radio buttons:

e Periodic. The Periodic Specs table appears upon
selecting the Periodic radio button. In the table, you
can set the snapshot capturing parameters by
specifyilng the Start Time, End Time, and Time
Interval.

e Specified. A table should appear upon selecting the
Specified radio button. In the Specified Time column,
you can specify the time (real time) that you want to
take the snapshot. You can choose the unit of input
from the drop-down list. HYSYS automatically
converts your input into standard time display. The
status of the snapshots are shown in the Processed
column. The Specified Time values must be equal or
larger than the Current Time value.

HYSYS displays all time in standard time display:
hh:mm:ss.

Periodic Specs The table contains three fields:

o Start Time. Allows you to specify the time to take the
first snapshot. You can choose the unit of input from
the drop-down list. HYSYS automatically converts your
input into standard time display.

e End Time. Allows you to specify the time to take the
last snapshot. You can choose the unit of input from
the drop-down list. HYSYS automatically converts your
input into standard time display. The End Time value
must be larger than the one of Start Time. If the field
is left blank as <empty>, End Time is equivalent to
infinity.

e Time Interval. The time interval between capturing
each snapshot. It is the capturing frequency of the
snapshots. The minimum value for the Time Interval is
1 second. If the Time Interval field is left blank as
<empty>, no snapshots will be taken.

Save PFD with Allows you to save the PFD with the simulation results in

Snapshot one single file.

Save PFD in Single Allows you to save the PFD in a separate file without saving

Separate File it each time as the simulation results are being saved. This
speeds up the saving process of the snapshot.

Restore PFD Upon Allows you to restore the PFD upon load if the PFD was

Load if Saved in saved in a separate file when the snapshot is saved.

Separated File

Enable Snapshot Allows you to manually activate the snapshot option

according to the specified settings.
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11.12.2 Real Time Monitor

The Real Time Monitor gives you an overview of the status of
each group of snapshots.

Figure 11.40

"‘] Snapshot Manager M= E

Beal Time Info

Opens the File

Snapshat M ame| Type Time Spent Count Enable Active f
it Periodic | 000:00:0.00 1200 ~ Select.lon for
Shapshot2 Periodic Lempy> 0.0000 IV e Reca”lng
Shapshat3 Periadic <emphys 0.0000 r x Il Sna pShOt

property view,
which allows you
to load a saved
snapshot file.

t Local Snapshot: ~ Real Time Monitor |  External Snapshats

The following table lists and describes the columns in the Real
Time Info table.

Object ‘ Description

Snapshot Displays the group name of the snapshots in the Snapshot

Name List, and the Name field on the Local Snapshots tab.

Type Displays the type (Periodic or Specified) of snapshot you
specified in the Configuration group on the Local Snapshots
tab.

Time Spent Displays the time spent on saving the last snapshot.

Count Displays the number of snapshots taken under the same
group.

Enable When you select this checkbox, the snapshots are taken
under the specified conditions in the Local Snapshots tab.

Active Displays the status of a group of snapshots. A green check
indicates that all the specifications are valid and the
Snapshot Manager is ready to take the snapshots. A red
cross indicates that some of the specifications are not valid
or the Periodic Specs have expired.
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11.12.3 External Snapshots

HYSYS provides other means to configure and capture a
snapshot without using the Snapshot Manager.

The External Snapshots tab allows you to set the PFD saving
preferences when you are taking a snapshot outside of the
Snapshot Manager. These saving preferences are the same as
the first three checkboxes in the Configuration group on the
Local Snapshots tab. You have the options to save the PFD with
the simulation results in one file or separate file, and you can
choose to have the PFD restored upon loading if the snapshot is
saved in a separate file.

‘:‘l Snapshot Manager HE E=

Extemnal Snapshaot Options
of
v Save PFD in Single Separate File
[v Restore PFD Upon Load If Saved in Separate File

Use the checkboxes
to set the PFD saving
preferences.

- Curent FFD Fil
Displays the LrEn e e

directory of the 2

current PFD file.

=] Local Snapshots J Feal Time Monitor  External Snapshots

You can take a snapshot by using one of the following methods:

e Save As option in the File menu
e Event Scheduler
e OLE (Object Linking and Embedding)
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Taking a Snapshot with the Save As
Option
The Save As option provides you with the most direct way to

take a snapshot. You can manually take a snapshot at any point
during the simulation with the integrator running.

From the Save As Type drop-down list, select HYSYS HSP Cases
(*.hsp) as shown in the figure below.

Save Simulation Case As HE

Save jn |@ Cases j gl

Shapshat1_2002-11-18_11-0-1 . hsp

Filz hame: dyntutl hse Save I
Save aztype: |HYSYS HSP Cases [“hsp) j Cancel |

HvSYS Simulation Caze [ hac)
HYSYS #ML Cases [*24ML)
HYSYS HSP Cazes [F hep] I
H'5S HFL Files [* hfl

In the File name field, type the name you want to save the
snapshot as. There is no date, time, or index that will be
appended to the end of the file name. You can view the last
saved PFD location in the Current PFD File field on the External
Snapshots tab.
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Refer to Section 7.6 -
Event Scheduler for
more information on the
Event Scheduler.

Taking a Snapshot in the Event
Scheduler

The Event Scheduler allows you to setup more complicated
scenarios for taking a snapshot.

You can access the Event Scheduler by pressing CTRL E.

With the Event Scheduler, you can set the snapshot capturing
conditions to be triggered by a pre-determined simulation time,
a logical expression becoming true, or a variable stabilizing to
within a given tolerance for a set amount of time. You can also
setup the Event Scheduler to take a snapshot when certain
operating conditions are reached (for example, amount of valve
opening or controller output).

Activates the

Displays the root
directory path of:
the snapshot.

action. \ Enable| Action Mame Al |
= Sl Delete | Type ISEVE Snapshot -
~ Snapshalz2 ot Selects the type of

Displays the /‘ _ Copy ||| Confoursten __the action from

: Select Snapshot File. Save Snapshot the drop-down
action name from Sart.. i list
the Name field in Snapshat Name ID\Pr%Qram FilesHyprotechi Ist.
the individual ———— A
Action /. \ Saves the
Sfoeucll)ﬂcatlon snapshot

B Event 1 of Sequence A of Schedule 1 Hi=]E3

Displays the name

rList Of Actions For This Event———————— Hndividual Action Spaciﬁcaﬁun7-/ L of the action.
Plame I Snapshat!

manually.

Opens the File
ondtion  Action List | Branching & Time Out Behaviour I Selection for Savi ng
vert Options _"Snapshot property

Force Skip | view. You can name

and save the

ame [Event1 Action List | cton List 1 [ snapshot.
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Taking a Snapshot with OLE

Refer to Section 1.2 - An OLE is a tool that allows you to programmatically interact
Automation & between two applications. You can program an OLE using Visual
Extensibility in the . .

HYSYS Customization Basic to have HYSYS take the snapshots according to the

Guide for more conditions specified in the user code. This option gives you more

information on OLE and

Automation. flexibility on how to take the snapshots in terms of time and

operation conditions. You can even define additional capturing
parameters in your code. The PFD saving preferences are still
constrained by the specifications on the External Snapshots tab.

11.13 Script Manager

You can use the Script Manager to record all your case
interaction including the following:

e Installing streams or operations

e Making connections

e Supplying specifications

The recorded script can be played back later. To access the
Script Manager property view, select the Script Manager
command from the Tools menu.

Figure 11.44

& Script Manager [ %]
Path: cihyrogram filesthyprotechthysys 3.2 alphal* SCP
Sctipt Files Directories

i 1] ~|  Mew..
[Cases] jil

[Config]
[DCE]

[Help]
[Paks]
[RTISupport]

[Samples]
e e

Play I Stop Recarding | Cancel |

When using the script feature, keep the following in mind:

e Session preferences are not saved in the Script.
e Scripting is always done in HYSYS internal units.
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o0

Record icon

e Scripting is name specific, so stream and operation
names must be identical to those in the case that you are
running the script.

e For the playback of a script, the simulation case must be
exactly as it was when the script was recorded, so all the
steps in the script can be performed.

11.13.1 Recording a New

Script

Save your simulation, because the case must be in exactly
the same condition for playback of the recorded script.

Select the Script Manager command from the Tools menu.

The Script Manager appears.

From the list of available directories, select the directory
where you want to save the script file.

Click the New button. The New Script property view

appears.

Mame [-scF
Description I

. Type a name and description for the script.

Click the Record button to start recording. The red Record
icon appears in the lower right corner of the Desktop.

Perform each task that you want to record.

When you finish recording, open the Script Manager and
click the Stop Recording button.

Save the case with a different name. If you save the case
with the same name, this will prevent you from playing back
the script.
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11.13.2 Script Playback

For you to run a script, the simulation case must be in the same
state as it was prior to the recording.

At any time during the playback, you can stop the script by
opening the Script Manager property view and clicking the
Stop Play button. This stops the script, but does not stop the
HYSYS function that was occurring during playback.

1. Open the case associated with the script.

Select the Script Manager command from the Tools menu.
The Script Manager appears.

3. From the list of available directories, select the directory
where your script file is located.

4. From the list of available script files, select the script you
want to play.

o0 5. Click the Play button.

The green Playback icon appears in the lower right corner
of the Desktop.

Refer to Section 1.3 - 6. View the steps of the script playback in the Trace Window.
Object Status & Trace
Windows for details

e 11,14 Macro Language
Editor

Playback icon

For more information, The HYSYS Macro Language Editor is an interactive design
Eﬁgsi‘:; tgji&”r“ﬂilie'p Y environment for developing, testing, and executing WinWrap
command in the Help Basic scripts. The editor uses a syntax that is similar to Microsoft

menu of the HYSYS Macro  \/jsual Basic®.
Language Editor.

Refer to Section 2.5 - 1. From the Tools menu, select Macro Language Editor.
Example 1: The Macro 2. The HYSYS Macro Language Editor property view appears.
Language Editor in the . . . . . .

HYSYS Customization The editor is an interactive design environment for

Guide for an example. developing, testing and executing WinWrap Basic

automation scripts. The editor, which uses a syntax that is
very similar to Microsoft®’s Visual Basic, allows you to write
code that interacts with HYSYS.
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Figure 11.46

EcH@S s mao |8 > noa|fe

+ 3 (2 = E)]

Prac: IMain j

1 Sub Main =l
End Sub

K| Ll_l

[ [z

New Features

The Macro Language Editor now has two new features:

e Auto completion feature, which helps you complete the
user variable codes and helps you debug the program

with flyby evaluation.

Figure 11.47

Froc: IMain j
i Suts Main
dim HyCase a3 simu
End Sub =8 SequenceStatusEnum_enum ;l
1 SetControllertodeAction
21 SetOp

2R SGCaomelation_enum

2R ShelBalfleTypeE num_snum

28 ShelPassesErum_erum

2P SideT ypet num_enum

1 SignalBlock

21 SimpleRateReaction =
1 SimpleSolidSep

SimulationCase

For example, if you want
to specify
SimulationCase, you
just need to type up the
first few letters of the
variable, and the auto
completion feature will
display all variables with
similar names in a drop-
down list.
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e List command feature, which shows you a list of valid
methods or properties depending on the context (type of
expression) you enter.

Figure 11.48

Sub PostExecuizt) ) . For example, if you type
Achiveiarishlewirapper .V ariahle Yalue=Aotiveariab = -
AciiveObject ActiveObject and type the
EndSub  pit ActualGasFlow 5 period, a drop-down list appears
vy displaying a list of methods that
g8t ActualLioFlowalue are applicable to the current
5t ActualolumaFlow ;
g1 ActualolumeF v lus ObJeCt'
it Application
g AttachedO pers
g AvaligDensity
g AvgligDensit slue
&t BOEUbbiePaintFressure |

11.15 Case Security

Cases can be locked to a password or a password with a security
lock device such as a security key.

The Case Security command from the Tools menu enables you
to access the Enter Master Password property view. This
property view contains options to lock a HYSYS case and enable
the Runtime Mode.

The Runtime Mode allows you to run a pre-built case with access
restricted to certain areas in the case only. This option serves as
a security control that allows clients (especially consultants,
contractors, and licensors) to deliver a complete HYSYS model
with their end product while protecting their business interests
and the intellectual property contained within the product
model.

The limitations of a HYSYS runtime version exist at two levels:
case level and application level. The runtime version of the
HYSYS application is compatible only with the runtime version of
the HYSYS cases. Additional licenses are needed to gain full
authority to edit the basis and model topology of the runtime
case.
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11.15.1 Locking a HYSYS Case

To lock a case, the following three information must be
specified:

e master password

e contact name

e company name

1. Select the Case Security command from the Tools menu.
The Enter Master Password property view appears.

Figure 11.49

* Enter Master Password !E m
Casze Secur
Please enter a new master password
Password ||
Canfirm I
|Dpti0nal: Enter Master Password ;I -
o 5 -
Case Security I Runtime |

2. In the Case Security tab, type the password you want to
use for the case in the Password field.

The password is case sensitive and must be at least six
characters in length.

3. Retype the password in the Confirm field.
| 4. Click the Accept Password icon.

Accept Password icon

11-58




Simulation Tools 11-59

]

Lock icon

P

Close and Exit icon

The File Security Setup property view appears.

Master Pazsword
Contact Mame || Change Pazzword
Company Name ISLM DEYELOPMEMTFalse00 Clear Paszward
rUser Password
Password I #
Canfirm I x v
Good Until [mm/dddwy]  [Na Date Entered @
Hardware Lock:
Lock Cod:
oo Hardware Locks |
Advanced....
Remove
Remowve Al
Mizsing Contact Mame. Cannat Exit ;I o
=]

5. Inthe Master Password group, enter the name of the contact
(typically the name of the user entering the initial password)
in the Contact Name field.

6. Enter the company name (a HYSYS default company name is
provided, however you can be change it) in the Company
Name field.

7. Check that the Lock icon is available in the lower right
corner of the File Security Setup property view.

If the Unlock icon appears, click the Unlock icon to activate
the Lock icon.

8. Click the Close and Exit icon to save the case security
setting.
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See Setting a Time
Restriction section in the
following section for more
information about the
time restriction date.

11.15.2 Loading a Locked
HYSYS Case

When loading a case that is locked to a password, the following
property view appears.

™ please Enter Password [ =]

B This case is passward protectsd.

Flease enter a password I‘

Passwords are case sensitive and must be at least six characters
in length. You are allowed only three attempts to enter the
correct password. If the incorrect password is entered or the
correct password is entered but a locking device is not found,
the following message appears and the case does not open.

HYSYS B2

@ This is not the correct Password for this case or you are missing a hardware lock

If the correct user password was entered, but the time
restriction date has expired, then the following message
appears:

) User Password Has Expired [ x|

x The uzer pazsword that you entered iz no longer valid.

This message appears only once and uses one attempt of the
log on procedure.
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11.15.3 File Security Setup

To access the File Security Setup property view, select the Case

Security command from the Tools menu. One of the following
will occur:

If the case was never locked, the Enter Master Password
property view appears.

* Enter Master Password

[_ (O[]

Casze Secur

Please enter a new master password
Password ||

Canfirm I

|Dpti0nal: Enter Master Password ;I -

— ) -
Case Security I Runtime |

]

Specify a new password, confirm the password, and click
Accept Password icon

the Accept Password icon.

The password is case sensitive and must be at least six
characters in length.

e If the case is locked, the Enter Master Password property
view appears.

O Enter Master Password E

Case Securt

Please enter the master pazsword

Ed Confirming Password ta enter security setup.

— ) -
Case Security | Funtime |

Type the correct password and press ENTER.
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You are allowed only three attempts to enter the correct
password. If you exceed the attempt limit, the File Security
Setup property view does not open and you cannot attempt
the access again until the case is reloaded.

The File Security Setup property view appears in the figure

i File Security Setup <]

Master Password

Contact Mame |Steve Smith

Change Pazzward

Company Mame |Hyprntech Ltd

User Password

Clear Password

Paszmord |

&%

Canfirm |

Good Until [mmddd/w]  [Ma Date Entered

Hardware Locks

X v
&

Lock Code [

Hardwiare Locks

Computer [0
Green Key

2585d

c2ch Advanced....
Remove

Remave Al

A s %
=l

below.

Object

Contact Name
field

‘ Icon ‘ Description

Enables you to specify the name of the person
who implemented the password.

Company Name
field

Enables you to specify the company name.

Change
Password button

Enables you to change the master password.

Clear Password
button

Enables you to remove the master password.

Password field

Enables you to specify the user password.

The password is case sensitive and must be at
least six characters in length.

Confirm field

Enables you to re-enter and confirm the user
password.

Good Until field

Displays the expiry date of the user password.
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Object ‘ Icon ‘ Description

View User
Password icon

N

Enables you to see the user password.

Clear User
Password icon

Enables you to remove the user password.

Open Calendar
View icon

ol

Enables you to access the Calendar property
view and select the expiry date for the user
password.

Accept User
Password icon

%

=

Enables you to save/accept the user password
entered in the User Password group.

Hardware Locks
table

Displays the status of the selected Hardware
locks.

Hardware Locks
button

Enables you to access the Scan All Locking
Codes property view and modify the hardware
lock selection.

Advanced button

Enables you to access the Advanced Lock
Selection property view, and select different
hardware lock type.

Remove button

Enables you to remove the selected hardware
lock from the table.

Remove All
button

Enables you to remove all the hardware lock
in the table.

Case Security is
Currently Active
icon

Displays the case security status and enables
you to change from locked to unlocked case.

Case Security is
Currently Disable
icon

Displays the case security status and enables
you to change from unlocked to locked case.

Close and Exit
icon

@
ol
]

Enables you to close and save the changes

made in the File Security Setup property view.

Master Password

The master password is case sensitive, cannot be less than 6
characters, and cannot be more than 24 characters.
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Changing the Master Password

1. Open the File Security Setup property view.

2. Click the Change Password button. The Enter Master
Password property view appears.

™ Enter Master Password [ %]

Pleaze enter the master password ||

§74 Confirming Password ko change master password.

Press the ESC key at any time to cancel changing the
password.

3. Enter the password, then press ENTER. The New Password
property view appears.

Figure 11.58

Fleaze enter a new master pazzword

Pazzword I |

Confirm I

| o x

4. Enter a new password in both the Password and Confirm

fields.
| 5. Click the Accept Password icon.
6. Click the Cancel icon to exit the function.

Accept Password icon

X

Cancel icon
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Clearing the Master Password

1. Click the Clear Password button. The Enter Master
Password property view appears.

4 Enter Master Password

Plzase enter the master password |

(? Caonfirming Pazzword ta clear master password

2. Enter the password, then press ENTER.

Press the ESC key at any time to cancel deleting the
password.

User Password

After a master password is entered, a user password can also be
entered. This is optional, but useful when more than one user is
working with the case and you do not want to give access to the
security setup.

The following restrictions are applied to the user password:

e Cannot be the same as the master password.

e Cannot be less than six characters or more than 24
characters.

If a case is opened with a user password, then the File Security
Setup property view is not available.

Adding a User Password

1. Enter the password in the Password field.

Retype the password in the Confirm field to confirm the
password.

o 3. Click the Accept user password icon.

Accept user password
icon
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i

View user password
icon

P

Clear user password
icon

After accepting the user password, the Accept user password
icon is greyed out and the two icons to the left of it become
active.

Viewing the User Password

1. Click the View user password icon. The Enter Master
Password property view appears.

Figure 11.60

4 Enter Master Password

Plzase enter the master password ||

(? Canfirming Pazzword ta display user password in normal text

2. Type the correct password.
3. Press ENTER and the user password can be viewed.

4. Click the View User Password icon again to hide the user
password.

Clearing the User Password

1. Click the Clear user password icon. The Enter Master
Password property view appears.

i Enter Master Password

Flease enter the master passward |

7 Canfirming Pazsword to clear user password.

2. Type the correct password.

Press the ESC key at any time to cancel this operation.

3. Press ENTER.
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Setting a Time Restriction

To place a time restriction on a user password:

1. Click the Open Calendar View icon. The Calendar property
'Ej view appears.

Open Calendar View
June 2004 IJune vl |znn4 vl

3 1 2 3 4 5 5
ki 8 10 11 12 13
14 15 18 17 15 19 20
21 22 23 24 25 26 27
28 23 30 1 2 3 4
3 G T =) 9 10 11

2. From the month drop-down list, select the month that the
password expires.

3. From the year drop-down list, select the year that the
password expires.

4. From the calendar, select the day that the password expires.
This date is the time restriction date.

. | 5. Click the Accept and close icon.

. Refer to the table for the functionality of the remaining icons.
Accept and close icon

Name ‘ Icon ‘ Description
Clear good until date . Clears the selected time restriction date.
Cancel Cancels the action.

=

Hardware Locks

Cases can also be locked to hardware devices on your machine
or a client machine for additional security. The Hardware
Locks button scans the current machine for a possible lock,
while the Advanced button lets you enter information that is
found on a client’s machine.
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Scanning for Lock Codes

1. Click the Hardware Locks button. The Scan All Locking
Codes property view appears.

#i| Scan All Locking Codes

Lock Code A
1D Prom Mot Found
IF &ddress b7 22
Dizc D 2bb23
Host Name 27043
Ethernet Address 30303
Net |PX Address Mot Found
Net Srial Mumber Mot Found
Cormputer [D 29854
Green Key cZch
CPU Serian Number Mot Found

Scan | v

Ijjlllllllﬁ

X

2. Click the Scan button to scan your system for all the locks
listed. The Lock code column either displays the lock code for
the associated hardware device or Not Found if no lock
code is available.

3. Select the Accept checkbox for each of the lock codes you
want to lock the case to.

4. Click the Exit View icon to accept the changes. The selected

v lock codes appear in the Hardware Locks table.
Exit View icon You can click the Cancel icon to close the Scan All Locking
» Codes property view without accepting any changes.

Cancel icon

Specifying Lock Codes

To enter a specific lock code.

1. Click the Advance button. The Advanced Lock Selection
property view appears.

Figure 11.64

™ Advanced Lock Seloction

(TRl N et vare Serial Number

Lock Codc .
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|

Accept icon

X

Cancel icon

2. From the Lock Type drop-down list, select the hardware
device being locked to the case.

3. In the Lock Code field, specify the lock code that
corresponds to the selected lock type.

4. Click the Accept icon and the lock code displays in the
Hardware Locks table.

You can click the Cancel icon to close the property view
without accepting any changes.

You can use the Echo ID tool to help you determine the lock
codes for your computer. Refer to Section 11.16 - Echo ID for
more information.

Removing Hardware Locks

To remove a single hardware lock:

1. Select the hardware lock you want to remove from the
Hardware Locks table.

2. Click the Remove button. The Enter Master Password
property view appears.

T Enter Master Password [ %]

Pleaze enter the mazter password I

7 Confirming Password to remove the hardware lock. [2985d).

3. Type the correct password and press ENTER.

Press the ESC key at any time to cancel this operation.
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]

Case Security is
Currently Active icon

yol

Case Security is

Currently Disable icon

To remove all hardware locks:

1. Click the Remove All button. The Enter Master Password
property view appears.

Figure 11.66

T Enter Master Password [ %]

Pleaze enter the mazter password I

7 Confirming Password to remove all hardware locks.

2. Type the correct password.

Press the ESC key at any time to cancel this operation.

3. Press ENTER.

11.15.4 Unlocking a Case

Although a case is locked and all passwords are entered, the

case can still be unlocked without clearing all the passwords and
locks.

1. Click the Case Security is Currently Active icon. The
Enter Master Password property view appears.

T Enter Master Password [ %]

Pleaze enter the mazter password I

7 Confirming Password to disable case secuiity.

2. Type the correct password.
Press the ESC key at any time to cancel this operation.

3. Press ENTER. The Case Security is Currently Active icon
changes to Case Security is Currently Disable icon which
indicates that the case is unlocked.

To lock the case again, click the Case Security is Currently
Disable icon and the file security is automatically activated.

11-70




Simulation Tools 11-71

11.15.5 Activate Runtime
Mode

The Runtime tab allows you to set the restrictions for a runtime
case.

A Runtime case is a version of an application that has a
limited set of capabilities compared to the standard version
of that application.

Use this procedure to activate the runtime mode in HYSYS:

1. In the menu bar, select Tools | Case Security command.
The Enter Master Password property view appears.

2. Click on the Runtime tab.

Figure 11.68

Fiuntime: Mode
[~ Enable Support for Buntime Mode
Lanfigure |

_—
Case Security  Runtime I

w

Select the Enable Support for Runtime Mode checkbox.

Click the Configure button. The Runtime Mode
Configuration property view appears.

5. In the General tab, select the appropriate checkbox to
activate the options you want.

6. In the Specifications tab, select the specifications you want
to enable for other people to modify.

7. In the Access tab, select which objects are accessible by
other people.

»
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Runtime Mode Configuration
Property View

The Runtime Mode Configuration property view allows you to
create a runtime case with a custom set of restrictions. The
following tabs are available in the Runtime Mode Configuration
property view:

e General
e Specifications
e Access

General Tab

The General tab allows you to set general restrictions in a
runtime case.

Figure 11.69

‘:‘l Runtime Mode Configuration

General Settiings
Funtime Mode Contral Buntime Caze Informatiors

[ Test Runtime Mode RuntimeD_| Z3el
Authar

[¥ Convert to Runtime Mode Edit Changes| i]

Runtime Caze Options

[~ Enable OLE password pratection

|ecls

Objects Can Mever Be Created and Deleted

tﬁenelal Specifications | Access

The General tab contains the following groups:

e Runtime Model Control
e Runtime Case Options
e Runtime Case Information
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Runtime Mode Control Group

The Runtime Mode Control group contains the following

checkboxes:

Checkbox ‘ Descriptions

Test Runtime You can select this checkbox to test the current case in

Mode runtime mode under the settings specified in the
Runtime Case Options and Specifications tab.

Convert to You can select this checkbox to convert the current case

Runtime Mode to a runtime case under the settings specified in the
Runtime Case Options group and Specifications tab.
Once the case is converted into runtime mode, you have
to exit HYSYS to restore the standard operation mode.

Runtime Case Options Group

The Runtime Case Options group contains the following

checkboxes:
Checkbox Descriptions
Can Change All Allows you to change all the specified properties (blue
Specifications values) of the unit operations in the runtime case.
Enable OLE Enables you to apply the OLE password protection
password feature.
protection When this protection feature is activated, only OLE
access to the case is allowed if the runtime password is
supplied. The OLE methods available are:
¢ OpenlLockedOLEWithPassword
e put_VisibleWithPassword
e PlayScriptWithPassword
¢ PlayScriptRelativeToWithPassword
So, if a case is OLE locked then,
e OpenWithPassword is replaced by
OpenLockedOLEWithPassword
e PlayScript is replaced by PlayScriptWithPassword
e PlayScriptRelativeToWithPassword
e put_Visible is replaced by
put_VisibleWithPassword
Can Open All Enables you to toggle between access to or restriction
Flowsheet from all flowsheet objects when in runtime mode.
Objects This feature overrides any protections specified on the
Access tab.
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Runtime Case Information Group

The Runtime Case Information displays the Runtime ID, Author,
and the number of edit changes in a runtime case. The Runtime
Case Information table appears only when the case is confirmed
to run in runtime mode.

Runtime 10 GB3FKF2IDENALFFM
Authar Tom Everett
Edit Changes

Each time a runtime case is created, a unique Runtime ID
(RTID) is assigned to the case. The Author of the runtime case
has to advise Hyprotech of the RTID so that a license can be
issued to the users to run the case.

A runtime case can only be opened in standard mode by the
original Author. When a runtime case is saved, it will store the
name of the Author in the case. If the name of the user does not
match the runtime author license, then the case opens in
runtime mode and the user can only use the runtime case under
the restrictions pre-set by the original Author.

There is a limit on how many times a runtime case can be
modified. HYSYS keeps track of the number of modifications in a
runtime case, and if the number exceeds a specified amount,
the runtime case will fail to run.
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Specifications Tab

The Specifications tab allows the original Author of the runtime
case to select the parameters that can be modified in runtime
mode.

Figure 11.71

M Runtime Mode Configuration | _ (O] x|

Allawed Individual Specification
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The Specifications tab will appear blank if the Can Change All
Specifications checkbox is selected.

Select the method for importing the changeable parameters by
selecting one of the four radio buttons available in the Add
Specification From group.

The parameters you select appear in the table on the
Specifications tab, and you can view the Object Name,
Description, Object Type, and Variable Owner for each
parameter. The parameters you can modify appear in blue text
when you run the runtime case.

You can modify only the parameters selected on the
Specifications tab when the case is in runtime mode. All other
parameters are view-only (black text) for the runtime case.
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Access Tab

The Access tab enables you to select which objects in the
simulation case can be viewed by other people.

Figure 11.72
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The Access tab will appear blank if the Can Open All
Flowsheet Objects checkbox is selected.

To make an object available for modification to other users:

1. In the object tree browser, click the Plus icon to expand
the branches and select the object you want to add.

2. Click the Add button.

To remove an object:

1. In the Object Name list, select the object you want to
remove.

2. Click the Remove button.
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11.16 Echo ID

The Echo ID tool allows you to scan your computer and display
all of the available locking codes. To open the Scan All Locking
Codes property view, click the Echo ID command in the Tools
menu.

Figure 11.73
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11.17 Export Case to
Aspen Icarus

The Aspen Icarus command contains two sub-commands:

e Export Case to IPE. This command exports the
currently open case to Aspen Technology’s Icarus Process
Evaluator (IPE).

e Export Case to Decision Analyzer. This command
exports the currently open case to Aspen Technology’s
Icarus Decision Analyzer.

For more information, send IPE is a project scoping tool that allows process engineers to

an el-mail to . evaluate the economic impact of the process design.
eSales@aspentech.com.
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11-78 Correlation Manager

Refer to Chapter 12 -
Streams in the HYSYS
Operations Guide for
more information about

11.18 Correlation Manager

managing property

correlations in individual

streams.

The Correlation Manager allows you to manage individual
property correlations or property correlation sets that can be
applied to all streams in your case.

HYSYS has two kinds of settings for property correlations. A
property correlation or correlation set that is added to a
stream from the stream property view has a local setting. A
property correlation or correlation set that is added to a
stream from the Correlation Manager property view has a
global setting.

The property correlation sets can be defined and saved
external to the case and can be read into any other
simulation case.

To access the Correlation Manager, select the Correlation
Manager command from the Tools menu.

The HYSYS property
correlations have been
grouped into categories
that target the specific
reporting needs of the
various process
industries.

Filter the list of available
properties by using the
Filter by drop-down list.
Three filter options are
available:

All. Displays all
available properties.
Point Properties.
Displays only point
properties.
Plottable
Properties. Displays
only plottable
properties.

Figure 11.74
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The Correlation Manager property view contains three groups
and a Preference Option status bar. The Configuration group
contains a list of property correlation types. Currently, Standard
is available, with the other types being available if you purchase
the proper extensions. The Stream Correlation Controls (Global)
group contains the following icons:

Name ‘ Icon ‘ Description

Scan System - Scan all system correlation files. Click this icon to

Correlations 5 manually scan the system registry and build a list
of available property correlations.

Clone . Click to clone a selected property correlation. You

Selected can only clone property correlations with variable

Correlation parameters.

Delete Click to delete the selected property correlation

Cloned %‘ clone. You can only delete property correlation

Correlation clones.

From List

Activate Click to add the selected global property

Selected J correlation to all the streams.

Global

Correlation

Remove Click to remove the selected global property

Selected ﬁ correlation from all the streams.

Global

Correlation

Remove All 2 Click to remove all the global property correlation
Global J from all the streams.

Correlation

The Preference Option status bar indicates whether the
Activate Property Correlations checkbox on the Options
page of Simulation tab from the Session Preferences property
view is selected or clear.
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The stream property view lets you create your own group of
property correlations called a correlation set. The Stream
Correlation Set Controls (Global) group lets you to select a
correlation set and globally apply it to all streams in the case.

Name ‘ Icon ‘ Description

View Global
Correlation
Set List

= Opens the Correlation Set Picker. From this property view, select the
E correlation set you want to apply to all case streams. The Correlation
Set Picker will display “File has not been created” until you have
saved your first set.

You can only create a correlation set in the stream property view.

Remove
Global
Correlation
Set

Click to remove the global correlation set displayed in the status bar
ﬁ from all the streams. The Correlation Manager will only remove the
correlation properties that are part of the selected global set. Any
other correlation properties that have been globally (or locally)
added to the streams are not removed.

Active Set
status bar

Provides description on the status of the active selected global
correlation set.

¢ Red status bar. Indicates that no global correlation set is
selected for the streams.

¢ Green status bar. Indicates that a global correlation set is
selected for the streams.

¢ Yellow status bar. Indicates that the global correlation set
has been modified. This is when correlation properties that are
not part of the set have been globally added to all streams
(activated), or when properties of this set have been globally
removed from all streams (deactivated).

VI

Activate Selected Global
Correlation icon

11.18.1 Adding Property
Correlations to Streams

Use this procedure to add a global property correlation to the
streams.

1. From the list of Available Correlations, click the Plus icon
to expand the tree browser, displaying the available property
correlations for each type. All property information for the
selected property correlation appears on the table to the
right.

2. Certain properties require qualifiers before they are fully
configured. Click the appropriate field and specify any values
that are required.

3. Click the Activate Selected Global Correlation icon in the
Stream Correlations Controls (Global) group. The Global
Active status bar changes from red to green.
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11.18.2 Removing Property
Correlations from Streams

Use this procedure to remove global property correlations from
the streams.

1. From the Available Correlations list, select the property
correlation you want to remove from each stream in your
case. Click the Plus icon to expand the tree browser,
displaying the available property correlations for each type.
The property information for the selected property
correlation appears on the table to the right.

El 2. Click the Remove Selected Global Correlation icon in the
Stream Correlations Controls (Global) group. The Global
Remove Selected Global Active status bar changes from green to red.
Correlation icon
3. To remove ALL global property correlations and active global
%x| correlation sets from the streams, click the Remove All
Global Correlations icon in the Stream Correlations
Remove All Global Controls (Global) group.

Correlations icon

11.18.3 Cloning Property
Correlations

Any property correlation that contains changeable parameters
can be cloned. When a correlation is globally activated, all
streams in the case use the same calculation specified by that
correlation. When you change a correlation’s parameter, all the
streams in the case use the new parameter to calculate that
correlation’s value.

If you require a correlation to have different parameter values
for different streams, you need to create a clone for that
correlation. When you create a clone, you can specify a unique
parameter value for that correlation and then add the clone to
the appropriate streams.
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Clone Selected
Correlation icon

B

Delete Cloned Correlation
From List icon

Do the following to create a clone of a property correlation:

1.

From the Available Correlations list, select the property
correlation you want to clone. Click the Plus icon [3] to
expand the tree browser, displaying the available property
correlations for each type.

Click the Clone Selected Correlation icon in the Stream
Correlations Controls (Global) group. The new property
correlation is added to the Available Correlations tree
browser under the Clone branch.

HYSYS automatically names each cloned property correlation
using the original property correlation name and “_Clone-
1”. The number at the end increases with each clone of the
same property correlation.

Rename the clone property correlation in the Display Name

field if required. You can only rename cloned property
correlations and each clone name must be unique.

11.18.4 Deleting Cloned

1.

Property Correlations

From the Available Correlations list under the Clone branch,
select the clone property correlation you want to delete.
Click the Plus icon [f] to expand the Clone branch displaying
the available clone property correlations.

You can only delete clone property correlations that are not
used by any streams.

Click the Delete Cloned Correlation From List icon in the
Stream Correlations Controls (Global) group. The selected
clone property correlation is removed from the Available
Correlations tree browser under the Clone branch. If the
selected clone is being used by any stream within the case, it
cannot be deleted.

11-82



Simulation Tools 11-83

11.18.5 Adding Correlation
Sets to Streams

Use this procedure to add a global correlation set to all the
streams in the case.

1. Before selecting a correlation set, there must be no active
global correlation set.

Figure 11.75

The status bar is red,

Carrelation Set Controls [Global} | - - '

(w} 2 Active Set _+/|nd|cat_|ng that there is
no active global

correlation set.

Remove Global Correlation Set icon

View Global Correlation Set List icon

= 2. Click the View Global Correlation Set List icon. The
(- Correlation Set Picker property view appears.

View Global Correlation

Set List icon Figure 11.76

The location and name of the file that
Available Steam Conrelation Sets | | ~—contains the correlation set is shown in the
- Standard File Path field.

[=)- Feed-ConSet i ) .

AR If an error is encountered in the file path or
Aniline Pairt file name when HYSYS looks for the
ET:T;;EM Lontert available correlation sets, you are asked to
Cetane |ds DA737 let HYSYS rebuild the. file path and. file, or
Cetane Idx D976 you can change the file path and file name
EF‘T*;““[“"E'D“W in the Session Preferences property view.

OIL ullgl .
Cloud Paint 2 You can only change the file path and name

L. Conradson Carbon Conten in the Session Preferences property View.

Refer to Section 12.5.2 - Locations Page
File Path | Support\StreamCar’S ete. xml for more information'

Apply | Delete LCancel |

If you have a new product installed the
Support\StreamCorrSets.xml file will not exist until you
actually save a set.
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Refer to Section 12.2.1 - HYSYS creates the file the first time you want to save a set.
Worksheet Tab in the The program manages the file after this, but should only
gYiSd\;Sf;)rpnﬁ;e:;lons have to create the file once. If you are looking in the Support
in?ormation directory the file will not exist there until the user has saved
' a correlation set using one of the stream properties property
views.

The Correlation Manager will not display the Correlation Set
Picker property view if a set is already globally active. Only
one correlation set can be globally active at a time.

3. Select the correlation set you want from the property view.
You can click the Plus icon to see what property
correlations the correlation set contains.

4. Click the Apply button. The selected correlation set is now
the active global correlation set. All the streams in the case
contain the selected correlation set and any new stream
added to the case will automatically contain the selected
correlation set.

Whenever a correlation/correlation set is applied to the streams,
a check is made of the correlation type against the fluid type of
each stream. If the Correlation Manager encounters a problem,
it will send a warning to the trace window.

The Active Set status bar turns green and displays the selected
global correlation set.

& X ActiveSet  INIEESSEEGSE

"Cmrelalion Set Controls (Global) ‘

11.18.6 Deleting a Correlation
Set

Refer to Deleting a Correlation Set section from
Section 12.2.1 - Worksheet Tab in the HYSYS Operations
Guide for more information.
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Refer to Adding a
Property Correlation
section from Section
12.2.1 - Worksheet
Tab in the HYSYS
Operations Guide for
more information on the
Correlation Picker.

11.18.7 Gas Properties
Correlation

The Gas Properties in the Correlation Manager consists of the
following seven correlations:

e HC Dew Point

e Higher Heating Value

e Lower Heating Value

e Mass Density (Std. Cond)
e Water Content In Mg/m3
e Water Dew Point

e Wobbe Index

These correlations are grouped within the Gas correlation type.
The Gas type is shown on the Available Correlations window of
the Correlation Picker and Correlation Manager property views.
You can access the seven Gas correlations by double-clicking on
the Gas correlation type to expand the list.

Figure 11.78
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For more information on The following four Gas correlation types allow you to specify the
the Correlation Manager, ion’ .

refer to Section 11.18 - calculation’s reference temperature:

Correlation Manager. e Higher Heating Value

e Lower Heating Value
e Mass Density (Std. Cond)
e Wobbe Index

Properties

The Gas correlation uses the methods and data from ISO
6976:1995(E). If the stream contains components that are not
supported by this data, then the data for the hydrocarbon with
the nearest molecular weight Alkane is used. If the molecular
weight is greater than decane (C10), then the data for decane is
assumed. ISO data has been provided to support the following

components:
Methane n-Decane n-C21 Propene M-Cyclohexane
Ethane n-C11 n-C22 Methanol Cco
Propane n-C12 n-C23 EGlycol C02
i-Butane n-C13 n-C24 TEGlycol H2S
n-Butane n-C14 n-C25 Benzene Ammonia
i-Pentane n-C15 n-C26 Toluene H20
n-Pentane n-C16 n-C27 E-Benzene Hydrogen
n-Hexane n-C17 n-C28 124-M-Benzene Nitrogen
n-Heptane n-C18 n-C29 Cyclopentane Argon
n-Octane n-C19 n-C30 Cyclohexane Oxygen
n-Nonane n-C20 Ethylene M-Cyclopentane
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Higher Heating Value

The higher heating value is the amount of heat obtained during
combustion when the water produced in the combustion is
condensed (when the water is in liquid form).

E x HHYV,
(11.1)

HHV = L
Z

where:
HHV = Overall higher heating value

HHV; = Higher heating value of component i

Lower Heating Value

The lower heating value is the amount of heat obtained when
this water is not condensed (when the water is in vapour form).

E x LHV,
(11.2)

LHV = L
7

where:
LHV = Overall lower heating value

LHV; = Lower heating value of component i

Hydrocarbon & Water Dew Point

The dew point is the temperature at a given pressure at which
the first drop of liquid starts to form. Hydrocarbon and water
dew points indicate the type of liquid formed.
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In HYSYS, the dew point is calculated by using a flash to
calculate the temperature at which the vapour fraction is equal
to one. When the vapour fraction is equal to one, the vapour is
said to be saturated or at steam pressure. If the case does not
contain water, the temperature at which the vapour fraction
equal to one is reported as the hydrocarbon dew point. If the
case has water as one of the components, the type of liquid
phase formed is reported with its corresponding dew point
temperature. Then the temperature is decreased until a second
liquid phase forms, the temperature at which this occurs is
reported as the other dew point.

Mass Density at Standard Conditions

The mass density is reported at 1 atm and 15°C (288.15K).
From the Ideal Gas law:

PV =nZRT (11.3)

where:
P = Pressure (kPa)
V = Volume
n = Number of moles
Z = Compressibility factor
R = Gas constant (8.3145 J/mol K)
T = Temperature (K)

The molar density can be expressed as:

1_ P (11.4)
V. ZRT
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The mass density is therefore:

E X MWi x P (11.5)

where:
p = Mass density (kg/m?3)
X; = Mole fraction of component i

MW; = Molecular weight of component i

Water Content

The water content is the mass of water per unit volume of each
phase. It is expressed as mg/m3.

Wobbe Index

The Wobbe Index (or Wobbe Number) is a measure of how
much heat is released when gas is burnt.

The Wobbe Index is calculated by dividing the HHV (higher
heating value) by the square root of the density relative to air.

HHV

Alprelative

The higher heating value is the amount of heat obtained during
combustion when the water produced in the combustion is
condensed.

Wobbe = (11.6)
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Density Relative to Air

The density relative to air is calculated by dividing the equation
for the density of the stream by the equivalent one for the
density of air at 1 atm and 15°C.

Ex MWi Ex.x MWi

; Zair 0.99958

Prelative = VA x MWair 7 x 28.962

(11.7)

where:
p = Density relative to air

MW ;- = Molecular weight of air

11.18.8 RVP Properties

The RVP properties uses the methods and data constructed by
the company API. The RVP properties consist of the following
eight correlations:

e Reid VP at 37.8°C
e True VP at 37.8°C
e API5B1.1

e API5B1.2

e ASTM D323-73/79
e ASTM D323-82

e ASTM D4953-91

e ASTM D5191-91

The Reid VP at 37.8°C and True VP at 37.8°C correlations are
grouped within the Standard correlation type, and the other six
correlations are grouped under the RVP correlation type.

In order to use the correlations under the RVP correlation
type, you need to purchase and register the RVPProps.dll
extension (refer to Section 12.7 - Extensions Tab). The Reid
VP and True VP correlations come standard with HYSYS.
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Refer to Adding a
Property Correlation
section from Section
12.2.1 - Worksheet
Tab in the HYSYS
Operations Guide or
Section 11.18 -
Correlation Manager
for more information.

The RVP and Standard types are shown on the Available
Correlations window of the Correlation Picker and the
Correlation Manager property views.

You can access the eight correlations by double-clicking their
corresponding correlation type to expand the list.

Figure 11.79
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Properties

The following is a brief description of each of the correlations
listed under the RVP type.

API 5B1.1 (Naphtha)

This property correlation is useful for gasoline and finished
petroleum products, but not crude or oxygenated blends. The
TVP is correlated against the RVP, temperature, and slope of the
ASTM D86 distillation curve at the 10% point. This property
solves the corrected version of the API databook equation of the
correlation for the RVP. A recognized limitation of the API
Naphtha correlation is that the D86 10% point can have a
similar gradient for vastly different streams.
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API 5B1.2 (Crude)

This property correlation is generally used for condensate and
crude oil systems (typically wide boiling preprocessed
hydrocarbons). TVP is correlated against RVP and the
temperature. This property solves the API databook equation of
the correlation for RVP.

The correlation is based on data from 1959, but it is popular
with engineers for its quick and dirty calculations.

ASTM D323-73/79

This correlation is also known as P323. The pressure is adjusted
at the RVP reference temperature until the vapour to liquid ratio
is 4:1 by volume. This correlation is essentially the same as the
Reid VP at 37.8°C correlation, except it is not on a dry basis and
the flash method used is the same for the rest of the flowsheet.

ASTM D323-82

This is the standard and accepted procedure for RVP lab
measurement. Liquid hydrocarbon is saturated with air at 33°F
and 1 atm pressure. Since the lab procedure does not specify
that the test chamber is dry, the air used to saturate the
hydrocarbon is assumed to be saturated with water.

This air-saturated hydrocarbon is then mixed with dry air in a
4:1 volume ratio and flashed at the RVP reference temperature,
such that the total volume is constant (since the experimental
procedure uses a sealed bomb). The gauge pressure of the
resulting mixture is then reported as the RVP.

ASTM D4953-91

This correlation is for oxygenated gasoline. It is the same as the
D323-82 test method, except everything is on a completely dry
basis (in other words, the air is not saturated with water).
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ASTM D5191-91

This was developed for gasoline and gasoline-oxygenate blends
as an alternative to the D4953-91 test method. In the
experimental procedure, the hydrocarbon is saturated with dry
air and then placed in an evacuated bomb with five times its
volume. The total pressure is then converted to a dry vapour
pressure equivalent (DVPE) and reported as the RVP.

The method used is to mix near vacuum air at 0.01 psia and
100°F with hydrocarbon at 1 atm and 33°F in the ratio 4:1. This
is then flashed at constant volume at the RVP reference
temperature. The pressure is then converted to a DVPE and
reported as the RVP.

Conditions for Using RVP

In order to apply some of the RVP correlations to your stream,
the components in the stream need to comply with the
correlation.

Nitrogen, oxygen, and water need to be present in the stream if
you are using the following RVPs:

e ASTM D323-82

e ASTM D4953-91
e ASTM D5191-91

If all three components are not present within your stream and
you want to use any of the above three RVPs, HYSYS will
administer a warning in the trace window.

Electrolyte Components

Electrolytes are the only type of components which cannot be
used with any of the RVP correlations.

e If an Electrolyte component is present in the stream and
you try to add a RVP correlation, HYSYS will not allow
you to use it.
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Refer to Section 12.2.9 -
RTi Server Page for
information about setting
up the RTI server
connection settings in the
Session Preferences.

e If the RVP correlation is already applied to a stream and
you add the Electrolyte component afterwards, HYSYS
will automatically remove the electrolyte component
from that given stream.

11.19 Case Collaboration

The Case Collaboration feature is used to facilitate the
distribution of HYSYS simulations over more than one HYSYS
case. The multiple cases can be run on the same machine or on
different machines where a network is available.

For cases to be linked, they must share the same data. Data
from one case is published to the RTI Data Server and is then
available for sharing with other cases. All machines used in the
data sharing must point to the same RTI Data Server.

The purpose of Case Collaboration is to allow the sharing of data
between a source case and one or more sink cases. The data
that is being shared exists outside of the instance of HYSYS
where it is being generated, allowing sink cases to acquire
revisions of the data without the source case being open.

The shared data is maintained outside of HYSYS, in effect, in
another application. If stream A in case 1 publishes its data,
stream B in case 2 can use that data, even if case 1 is not
open.

Selecting the Case Collaboration command opens the Simulation
Variable Manager property view. The Simulation Variable
Manager contains the following four tabs:

e Available Streams
e Unit Operations

e Messaging

e Published Streams

The first three tabs appear similar and are described in the
following sections.
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1 simulation Yariable Manager =10l x|

Ayailable Publizhed Streams

Available Streams |_Unit Operations | Messaging |_Published Streams |

[ HotConnected ] »

iE'I Click the Scan the Database for Published icon to scan for
available published data. Either stream or operations appear
Scan the Database for depending on the actively selected tab.

Published icon

The figure below shows an example of two published streams
being found.

Figure 11.81
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Ll

View Published Data Tree
icon

The first three tabs contain the Available list and five icons. The
Available Published Streams list contains the published data that
was found. The following table contains a description of the five
icons.

Name ‘ Icon ‘ Description

Scan the Click to scan for published data available in
Database for @ the server you specified on the RTI page of
Published () the Session Preferences property view.

Connect to the Forces a connection or reconnection of the

Message Server RTI Data Server.

Delete All
External () Data

Click to delete all the publish data listed in
the Available Published Streams/Unit
Operations group.

Delete the Select a published data item from the list and
Current () click to remove the item from the server.
Revision

View Published Click to open the Published Data Viewer
Data Tree property view. All the published data are

MEIEIE

contained in the property view and displayed
in a tree browser format.

Published Data Viewer

Clicking the View Published Data Tree icon opens the
Published Data Viewer property view. All the published objects
appear on this property view. Published objects are transferred
in XML format. The XML data is rendered in the tree browser and
users familiar with XPath can query the published data. This is
done by typing the query in the XPath Query field and clicking
the Run button.
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The following figure shows what appears in the Published Data
Viewer property view.

Figure 11.82

‘3! Published Data Yiewer

Published Drata Yiewer
=) PublishedS treaml nformationD ata =
+-- PublishedS reamlnformation (StreamM ame=F aw Crude, Author=E armey Fubble, GLID={0¢
+- PublishedS reamlnformation (StreamM ame=F esidue, Authar=lack, GUID={439D9EEA-B4I
#]- PublizhedUnitOplnformation [Operationd ame=PreFlash, OperationT ype=FlashT ankObject,
= PublishedS reamlnformation (StreamM ame=PreFlsh Yap, Author=vour Name, GUID={3532
MachineGUID: {E714E 390-C334-11D5-800F-0040CADF 4274}
CazeMame: D:\Program Files\HyprotechhHv57'S 3.0 Build 4519 Beta\5ampleshA
Streamboniker: Document. 0/FlowSht. 1/5ream0bject 400[FreFlsh Yap)
=] PublishedS treamP evision [Revision=1.0, Author="our Mame, Date=Thu Oct 25 1F
Mote: Published data taken from case F-1.hsc on Oct. 25, 01
=] O bject
Mame: PreFlshap
Taggedtame: PreFlsh \ap
Type: MaterialStreamDbject
+--- Pararms
=] PublizhedUnitOplnformation [Operationd ame=Condenger, OperationType=Condenser30pl
MachineGUID: {E714E 390-C334-11D5-800F-0040CADF 4274}
CazeMame: D:\Program Files\HyprotechhHv57'S 3.0 Build 4519 Beta\5ampleshA
UnitOpkoniker: Document. 0/FlowSht. 1/UnitOpObigct 400(T-100)/FlowSht. 600/L
=] PublishedUnit0 pR evision [Revision=1.0, Author="our Mame, Date=Thu Oct 25 1¢
Mate: Drata taken from Column T-100 on Oct. 25, 01
=] O bject T
Marme: Condenser
Taggedame: Condenser COLT

‘ Tupe: CDTdenserZBDDD biect Jj
1 3

#Path Gluery: ‘ Run
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See Section 11.20 -
External Data Linker
for more information on
live-linking.

11.19.1 Available Streams Tab

The Available Streams tab contains three groups: Available
Published Streams, Stream Information, and Revision
Information. Use the Available Streams tab to view a published
stream.

Figure 11.83

Stream Informatiors
Mame:  |PreFlshVap Humber of Revisions: |1
- Live Link Active T

Rescan Database

Stream |s Remate [

Publishing Case: ID'\ngram Filez\HypprotechH'S'S 3.0 Build 45

Import Fluid Package

Server GUID:  [{E714E330C835-11D5-800F DOAOCSDF4274]

Stream GUID: |{3533E 3IFE-CI7E-11D5-8010-0040CIDF4274}

r~Rewizion Information

lm Revizion Authar: IYour Name
Yiew Raw Data... | Revision D ate: IThu Oct 25 15:13:33 2001

I~ Use As Default Revision W wam if & Higher Revision is Available

~Revizion Maote:
Published data taken from case R-1 hsc on Cct. 25, 01

The following table describes each object in the Streams
Information group.

Object ‘ Description

Name This field displays the name of the selected published
stream.

Number of When the same stream is published more than once, a

Revisions new revision is created. This field keeps track of the
number of revisions that exist on a particular server.

Live Link Active If the stream is live-linked to one or more streams in
the current case, the checkbox is selected.

Stream is If the source of the stream is external to the current

Remote case, this checkbox is selected.

Rescan Database | Click this button to rescan the server database for
published streams.

Import Fluid Click this button to import the source stream'’s fluid

Package package and component slate to any locally linked
streams.

Publishing Case Displays the location and name of the case from which

the published stream was taken.
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Object ‘ Description

Server GUID The unique alphanumeric identifier of the RTI Data
Server that is being used.

Stream GUID The unique alphanumeric identifier of the published
stream.

Each standard HYSYS material stream has a unique
alphanumeric identifier. This is what appears in the
Stream GUID field.

If you save HYSYS case A under a different name, B,
the unique identifiers for the material stream in case B
do not change. In other words, the only time when two
streams may have the same GUID, is when you use
the Save As function to create multiple cases from a
single case. So caution must be used when linking
cases that have the same origin.

The following table describes each object in the Revision
Information group.

Object ‘ Description

Revision # View different revisions of the selected stream using
this drop-down list.
View Raw Data Click to open the Revision Raw Data property view. The

Revision Raw Data property view is similar to the
Publish Data Viewer property view. The difference is
that the Revision Raw Data property view only displays
information regarding the active/selected stream.

Use as Default When selected, this option causes a solve in the link
Revision operation as you select different revisions.
Revision Author Displays the name of the person who published the

stream for the selected revision. The name is taken
from the Author Name field from the Publication
Information property view.

Revision Date Displays the date when the stream was published for
the selected revision.

Warn if a Higher Select this checkbox to be informed if the revision you

Revision is selected is not the latest revision.
Available The default setting for this checkbox is selected.
Revision Notes Displays the notes associated with the published

stream for the selected revision. The notes come from
the Publication Note field from the Stream
Publication Information property view.
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11.19.2 Unit Operations Tab

The Unit Operations tab contains three groups: Available Unit
Operations, Operation Information, and Revision Information.
Use the Unit Operations tab to view published operation data.

Figure 11.84

Operation Informatior

Mame: ’W Hurnber of Flevisions: |1
Object Type: |

Publishing Cage: |C-\bu98\l87 -hsc

Server GUID:

|{48??1 E 281296 -4CA3-8198-4CATECEB0F 02}

Linked Unit Op:

Revizion Informatiors

Fievizion Notes

Operation GLID: |{A72F5AD 3-9B37-4190-412F-FI7CE3EBFD 2}

FRevision 1 hd
Wiew Faw Data...

™ Use As Defaulk Revision

T qr

Fievision Author: |Y0ur Mame

Revision Drate: |Thu Oct 25 15:14:33 2007

¥ “Warn if a Higher Revision is &vailable

Data taken from Column T-100 on Oct. 25, 01

The following table describes each object in the Operation
Information group.

Object ‘ Description

Name

Displays the name of the selected published operation.

Number of
Revisions

When the same unit operation is published more than once,
a new revision is created. This field keeps track of the
number of revisions that exist on a particular server.

Object Type

Displays the operation type of the selected operation.

Publishing
Case

Displays the location and name of the case the published
operation was taken from.

Server GUID

The unique alphanumeric identifier of the RTI Server that is
being used.

Operation
GUID

The unique alphanumeric identifier of the source operation.

Linked Unit

Op

The local operation that is statically linked to this operation.
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ko

‘ Description

The Select Linked Object icon allows the user to statically
link this operation to an existing local operation.

gk |

Click the Create a New Object icon to place the selected
operation into the current flowsheet. HYSYS automatically
transfers the published operation specs into the new
operation created in the flowsheet.

The following table describes each object in the Revision
Information group.

Object
Revision #

‘ Description

View different revisions of the selected operation using
this drop-down list.

View Raw Data

Click to open the Revision Raw Data property view. The
Revision Raw Data property view is similar to the
Publish Data Viewer property view. The difference is
that the Revision Raw Data property view only displays
information regarding the active/selected operation.

Use as Default
Revision

When selected, this option causes a solve in the link
operation as you select different revisions.

Revision Author

Displays the name of the person who published the
operation for the selected revision. The name is taken
from the Author Name field from the Publication
Information property view.

Revision Date

Displays the date when the operation was published for
the selected revision.

Warn if a Higher
Revision is
Available

Select this checkbox to be informed if the revision you
selected is not the latest revision.

By default this checkbox is selected.

Revision Notes

Displays the notes associated with the published
operation for the selected revision. The notes come
from the Publication Note field from the Publication
Information property view.
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11.19.3 Messaging Tab

The Messaging tab is used for broadcasting simple messages to
connected HYSYS cases.

Figure 11.85

| Simulation Yariable Manager — O x|

~Simulation Meszaging

Type your message in this field.

A

Clear Hizstory |

] Ayailable Streams IUnltDpelatlnns Meszzaging | Fublished Streams ]

Type a message in the field located at the bottom of the
property view, then click the Send Message button to broadcast
the typed message. A unique alphanumeric identifier appears
with each sent message. This GUID corresponds to the case that
the message came from. Click the Clear History button to clear
the message buffer and delete the old messages.
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11.19.4 Published Streams Tab

This tab displays the streams that are published from the active
case.

The following table lists and describes the objects on this tab.

Object ‘ Description

Case Published Displays the name and publication status of the
Stream published streams in the case.

Remove Stream Click the Remove Stream button to unpublished the

stream. This removes it from the RTI server.

Revision Stream Click the Revision Stream button to increment the
streams revision number on the RTI server.

See Section 11.20 - Propagate State Click the Propagate State button to force all cases that
External Data Linker are using the published stream (via the External Data
for more information. Linker operation) to refresh their values.

The difference between the Published Streams tab and the
Available Streams tab is that the Available Streams shows all of
the streams that exist on the server while Published Streams
shows only the streams on the server that originate from the
selected case.

11.20 External Data Linker

The External Data Linker operation allows you to connect
Internal streams (streams that exist within the active
simulation) to External streams (previously published streams
that exist on the Data Server).

A valid connection to the Data Server must exist before you
can use the External Data Linker operation.

Install the External Data Linker by doing one of the following:
ol e Open the Object Palette (press F4). Double-click the
External Data Linker icon in the Object Palette.

e Select Add Operation from the Flowsheet menu (or
External Data Linker icon press F12) to open the UnitOps property view. Select
External Data Linker from the Available Unit
Operations list.
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The External Data Linker property view contains two tabs:
Design and Revision History.

) op-100 [_ ]}
Design Configure Connection:
Connections Mame: IDD"I 0o
Configuration External Stream Internal Stream Live Link
Diesel Steam 3 I~
Inl 5 r
emph < emphys ]

- _
Design I Revizion Histary |
Delete | ™ lgnared

To delete the External Data Linker operation, click the Delete
button. To ignore the External Data Linker during calculations,
select the Ignored checkbox at the bottom of the property
view. HYSYS completely disregards the operation until you
restore it to an active state by clearing the checkbox.

11.20.1 Design Tab

The Design tab contains two pages:

e Connections
e Configuration
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Connections Page

You can select the streams you want to attach to the External
Data Linker operation on the Connections page.

Figure 11.87

Design —LConfigure Connection:

Connections Mame: lop-mq—

Configuration Extemal Stream Intemal Stream Live Link
<emphys <emphyy

Demgnl Revizion Higton |

You can also change the name of the operation by entering a
different name in the Name field.

You cannot attach streams to the External Data Linker from
the PFD property view.

Attaching External Streams

1. Click the Design tab, then select the Connections page.
In the External Stream column, click the cell containing
<empty>.

Use the down arrow button ., to open the drop-down list.
Select the external stream you want to link to from the list.

This list contains the streams that have previously been
published to the Data Server. You can also type the name of
the external stream you want in the <empty> cell under
the External Stream column.

»ow
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The list is the same as the Available Streams list in the
Simulation Variable Manager property view which is
accessed from the Case Collaboration menu item under the
Tools menu.

You must select an external stream before you can select an
internal stream.

Attaching Internal Streams

1.

Click the Design tab, then select the Connections page.

In the Internal Stream column, click the cell that is beside
the external stream you want to link to.

Use the down arrow button .;to open the drop-down list.

Select the external stream you want to link from the list.

This list contains the streams available for linking in the

current case. The internal streams that can be linked are as

follows:

e Streams that are not already linked to other external
streams.

e Streams that are not linked between two operations. If a
stream comes out of an operation and enters another
operation, it cannot be linked to an external stream.

You can also type the name of the internal stream you want
in the cell under the Internal Stream column.

You can also create a new internal stream by entering a new
name for the stream in the cell under the Internal Stream
column.

The Internal stream takes the conditions of the External stream
(the transfer specification type can be selected on the
Configuration page).

If the Live Link checkbox is selected, the Internal stream
conditions change as changes are made to the External
stream published data; if the checkbox is clear, the
conditions are read in initially at connection only.
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Information displayed on
this tab can also be found
in the Simulation Variable
Manager property view.
See Section 11.19 -
Case Collaboration for
more information.

Configuration Page

You can select the transfer specification for each external stream
on the Configuration page.

Figure 11.88

Design Transfer Type

X | Transfer Specifications Incl Azsay
Connections Diegel Steam | Temperature - Pressure | [0
Configuration In1 Temperature - Pressure hd

Temperature - Pressure
Press
Temperature - Yapour Fraction
Pressure - Enthalpy

To select the transfer specification type for a stream, use the
drop-down list provided in the Transfer Specification cells.

There are four types of transfer specifications:
e Temperature - Pressure

e Pressure - Vapour Fraction
e Temperature - Vapour Fraction
e Pressure - Enthalpy

11.20.2 Revision History Tab

The revision history for each selected external stream appears
in the Revision History tab.

Digsel Steam Fievizion Informatior
] Mumber of Revisions: |10

For Stream GUID: |{CE3A3785-DAD4-T 1DE-8026-0040C3DF4274}

Revision D ata

Currently in Use Revision: | Revision 1 *| FawData..

Fievision Author: |Your W

Published Diate: TueJan 15 15:46:57 2002

[T UseAs Default Revision [ ‘Wamn if Higher Revision Available
Revizion Notes

Motes regarding the object you are publishing.

Design Revision History
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11.21 Variable Navigator

The Variable Navigator is one of the two navigational aids that
can be used to bring the multi-flowsheet architecture into a flat
space. It is also used when browsing for variables, such as
selecting a process variable for a controller or a strip chart.

Figure 11.90

¥ariable Mavigator |_ (O] x|
Flowshest Object Warizble fariable Specifics ok |
Case [bain] |Cond 7] Mass Denzity d |Ammonia =
SW Stipper  [COL1) fass Enthalpy Ldd |
Off Gas Mass Entropy H25 " "
Feb Mazs Flow Object Filte
SourH20 Feed Mass Heat Capacity i Al
Stripper Bottorns tazs Heat Of Yapour
Stripper Feed fdasz Higher Heating J » Stn.aams
. Feed Bottoms b ass L Heating *  UritOps
rMavigator Scope——— | S\ Stipper o Co o3 " Lagicals
£ Flawsheet FeederBlock_SowH20 Fee 1 Comp Mass Fr  ColumnOps
~ CDWS =< ProductBlock_E ffluent taster Comp Malar Fl  Custom g
~ Basg ProductBlock_0ff Gas Master Comp kole Fr.
S Master Comp Yaolume Custom...
= Utility Master Comp Yalume 4|
tdolar Dengity
Iolar Enthal
hdelar rnhnnﬁy ﬂ
“Wariable Description: taster Comp bass Flow (H20] Cancel |

The Variable Navigator uses a similar structure to the Object
Navigator, but allows for a more detailed search.

11.21.1 Selecting a Variable

When selecting a variable, work through the groups/lists from
left to right.

1. In the Navigator Scope group, select one of the radio
buttons to filter the list of available selections.

The list/group located above the Navigator Scope group
changes depending on the radio button selected.

2. From the list, select either the flowsheet, case, basis, or
utility in which the process variable is located.
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Columns are considered as a subflowsheet, and therefore the
column name must be selected in the Flowsheet list in order
to select any internal variables in the colume subflowsheet.

3. From the list of available objects, select the object with the
variable you want to use.

Refer to Section 7.17 - You can filter the list of available objects futher by selecting

Object Navigator for the appropriate radio button in the Object Filter group,
details on list filtering.

4. From the list of available variables, select the variable you
want to use.

5. Certain variables (such as component specific variables),
require further specification. From the list of variable
specifics, select the qualifier for the variable.

6. Enter a more detailed description of the variable in the
Variable Description field or leave the default description.

7. Click OK to accept the variable.

To disconnect a selected variable from an operation, click the
Disconnect button.

You can click the Cancel button at any time to close the Variable
Navigator property view without accepting any changes.

Navigator Scope

The following table provides information on the different
navigator scopes you can use.

Object ‘ Definition

Flowsheet Provides a list of all available flowsheets in the simulation,
so you can select an object from any flowsheet.

Case Access general case information (for example, about the
Main Solver or Optimizer). You can also use this option
when a column is the main flowsheet (for example, if you
are in a column template, then there are a bunch of
variables that have to be accessed through the Case filter.
This is because the column template file doesn't have the
upper environment, so those variables become available
through the case filter).

11-109



11-110 Variable Navigator

Object ‘ Definition

Basis Provides a list of property packages or components being
used in the case.

Utilities Provides a list of all available utilities in the simulation. A
special utility Object Filter replaces the default filter.
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12.1 Introduction

The Session Preferences property view is used to specify default
information for the simulation case. This information includes
Automatic Naming Formats, Units, Colours, Fonts, Icons, etc.
Multiple Session Preferences can be saved for use in other
simulations.

Access the Session Preferences property view by selecting the
Preferences command from the Tools menu in any HYSYS
environment.

.+ Session Preferences (HYSYS.PRF) =]
Simulation General Options
5 [~ Allow Multiple Stream Connections ™ Use Input Experts
Options [ “iew New Streams upon Creation W Corfirm Deletes
Enars [~ Use Modal Property Yiews ¥ Confirm Mode Switches
Desktop v Record Time When Notes Are Modified [~ Enable Single Click Achians
Narning ¥ Enable Cross Hairs On PFD ¥ Enable Cell Edit Buttan
Tool Tips ¥ Save XML Fluid Package To User Defined File
Dynamics
FleiEmaEe Shaow Property Package Y arning
Wsestig v Show Property Package 'warhing
DT Stream Property Correlations
Colurnin ¥ Activate Propeity Correlations
Status Window I Confirm Befare Adding if Active Carrelations are Prezent
Trace Window
Cut/Copy/Paste
™ si i Wariables J Feports J Files | Resources J Extensions J Oil Input J Tray Sizing J—‘

Load Preference Set...

There are a number of tabs associated with the property view.
Common to all tabs are the two buttons along the bottom of the
property view: Save Preference Set and Load Preference Set.
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Simulation Tab

12.1.1 Saving a Preference Set

1. Click the Save Preference Set button. The Save File
property view appears.

2. Specify the name and location for your preference file.
3. Click Save.

12.1.2 Loading a Preference
Set

1. Click the Load Preference Set button. The Open File
property view appears.

2. Browse to the location of your preference file (*.prf).
3. Select the file you want to load and click Open.

12.2 Simulation Tab

The Simulation tab contains the following pages:
Options

Errors

Desktop
Naming

Tool Tips
Dynamics
Performance
Licensing

RTi Server
Column

Status Window
Trace Window
Cut/Copy/Paste
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12.2.1 Options Page

The Options page contains three groups: General Options, Show
Property Package Warning, and Stream Property Correlations.

: Session Preferences (HYSYS.PRF) [_ (O] =]
Simulation —General O ption;
. [ Allow kultiple Stream Connections [ Use Input Experts
Options [ “iew Mew Streams upon Creation [ Confim Deletes
Enars [ Use Modal Property Views I Confirn Made Switches
Desktop |¥ Recard Time When Notes Are Modiied [~ Enable Single Click Actions
Haming [¥ Enable Cross Hairs On PFD ¥ Enable Cell Edit Button
Tool Tips ¥ Save ML Fluid Package To User Defined File
Dynamics
FleiEmaEe —Show Property Package Warning
Wsestig ¥ Show Praperty Fackage Warning
DT —Stream Property Comrelation:
Colurnin ¥ Activate Property Correlations
Status Window ¥ Confim Before Adding if Active Correlations are Prezent
Trace Window
Cut/Copy/Paste

|
&R

Wariables IHeports IFiIes I Resources I E stensions I Oil Input I Tray Sizing r

Load Preference Set... |

The following table lists and describes the checkboxes in the
General Options group.

Option ‘ Description

Allow Multiple Controls whether lists of streams are filtered only to
Stream those that are not currently connected. If this
Connections checkbox is clear, when you use the drop-down list of

streams to select a feed to an operation, only streams
that are not already connected as a feed to an
operation appear in the list. If the checkbox is
selected, all the streams in the flowsheet appear,
including the ones that you cannot connect as feed

streams.
View New If selected, the property view for the stream
Streams Upon automatically appears when you add a new stream.
Creation
Use Modal When selected, all property views appear as modal
Property Views (with a Pin).
When property views are modal, you can individually
e make each property view non-modal by clicking the
Pin icon Pin icon in the upper corner of the property view.
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Simulation Tab

Option

Record Time
When Notes are
Modified

‘ Description

When selected, all notes are time stamped when they
are modified.

Enable Cross
Hairs on PFD

When selected, any time the cursor is positioned over
the PFD property view, a set of vertical and horizontal
lines appear and intersect where the cursor point is in
the property view.

When clear, the set of lines do not appear.

Save XML Fluid
Package to User

When this checkbox is selected, you can save and
export an XML file that contains a fluid package to the

Defined File user-defined file so that HYPROPIII can manually read
the file.

Use Input Column operations have an optional installation expert

Experts built in to assist you in the installation. When this

checkbox is selected, the Input Expert guides you
through the Column installation.

Confirm Deletes

When selected, you are prompted for confirmation
before deleting an object. If the checkbox is clear, the
object is deleted when the instruction is given. It is
recommended that you keep this option selected.

Confirm Mode

When this checkbox is selected, you are prompted for

Click Actions

Switches confirmation when changing to or from Dynamics
mode.
Enable Single When selected, all objects that require a double-click

only require a single-click.

Enable Cell Edit
Button

When selected, a cell that is ‘editable’ has a button
appearing on the left side when the cell has focus.
Clicking this button, accesses the cell’s edit functions
(similar to pressing F2).

The Show Property Package Warning group consists of one
checkbox that allows you to display the warning message
related to the property package.

The Stream Property Correlations group has two checkboxes:

e Activate Property Correlations checkbox

When selected, HYSYS will activate all available Black Qil,
Electrolyte, and Standard Property Correlations. The
activation process does not guarantee that each stream
in the case will contain all active correlations.

Before the HYSYS Correlation Manager appends any
stream correlations it first checks each streams Fluid
Package to confirm that the required information will be
available to that correlations calculation. If that stream
fluid does not supply the required information the
correlation cannot be appended. If the checkbox is not
selected the HYSYS Correlation Manager will not activate
any new property correlations and will not remove any
correlations previously added. If this checkbox is
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unselected and then reselected, the Correlation Manager
will repeat the process of activating and appending all
available Black Qil, Electrolyte, and Standard Property
Correlations.

e Confirm Before Adding if Active Correlations are
Present checkbox

When selected, a warning message will appear when
HYSYS activates a correlation in a case which already
contains some active correlations. This warning message
asks you if you want to add a full list of correlations in
addition to the existing correlations.

Modal vs. Non-Modal Property Views

When a property view is modal, you cannot access any other
element in the simulation (in other words, you cannot select a
menu item or property view that is not directly part of that
modal property view). This functionality is convenient if you do
not want to clutter the Desktop with unnecessary views.

Enetgy Stieam: Pump 0 B
Propertie Fropertie:
Streamn Name Fump [ Sheam Name Pump 0
Heat Flow [kJ/h] 1137 e+03 Heat Flow [k /h] 41374403
Ref. Temperature [C] <empy Ref Temperature [C] <emply
— - B
Slleaml Unit Ops I Dynarnics I Stripchart I r Sl[eaml Unit Ops I Diynarnics I Stripchart I r
Delete | il G Delete | G
Modal property view Non-Modal property view

The modal property view is indicated by the substitution of the
Minimize/Maximize icons with a Pin icon. Some modal property
views, such as the Input Composition property view, do not
have Pins.

A modal property view with a Pin can be converted to a non-
modal property view by clicking the Pin icon.
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Refer to Section 1.3 -

Object Status & Trace

Windows for more

information on the Trace

Window.

Simulation Tab

Non-modal property views are not restrictive because you can
leave a non-modal property view open and interact with any
other property view or menu item. The non-modal property view
has the Minimize/Maximize icons in the upper right corner of the

property view.

12.2.2 Errors Page

The Errors page contains five checkboxes which, when selected,
send the specified errors to the Trace Window. When these
checkboxes are clear, you are not prompted to acknowledge

errors.

Errar
I
VD

[~ Prefix Date and Time ta Errar and Trace Messages
[~ Prefix Integrator Time to Erar and Trace Messages if Dynamics is Runing
I Identify Source of Mumerical Emrars [This Option Can Slovw Down Simulation)

& Window (lgnore Them in Dynamics Mode]

The following is a brief description of each error type.

Error Type ‘ Description

Errors in Trace
Window

The basic error message is displayed within the trace
window rather than via a pop-up window.

Numerical Errors
in Trace Window

This option sends numerical errors to the trace window
rather than via a pop-up error message window. In
dynamics mode, selecting this option ignores
numerical errors so the integrator will continue to run
even if the numerical errors occur.

Prefix Date and
TIme to Error

The date and time (according to the clock and calendar
of your CPU) is placed before the error message.

Prefix Integrator
Time to Error

The integrator time is placed before the error message
(this only applies when the integrator is running in a
dynamics case).

Identify Source
of Numerical
Errors

This option will try to identify the source of a numerical
error and display it within the trace window. This can
slow HYSYS down so it should only be used when you
are trying to track down errors to clean them up. Once
you have finished tracking errors, turn this option off.

This option may not be able to identify the source if it

does not occur within a unit operation (for example, if
the error was caused by a strip chart).
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12.2.3 Desktop Page

The Desktop page contains two groups: Initial Build Home View
and Face Plates.

Initial Build Home Yiew Face Plates

(+ PFD: + Tile Face Plates Along Side

™ Workbook {" Tile Face Plates Along Top
" Summary Mawimum Murnber of Columns: |3

The Initial Build Home View group contains radio buttons that let
you specify which of the three main property views (Workbook,
PFD, or Summary) automatically appears when you first enter
the Simulation environment. This does not restrict your access
within that environment, as the Workbook, PFD, and Summary
property views can all be open at the same time. This setting
only establishes the property view that appears by default.
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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 click the Arrange Desktop command in the
Window menu, the face plates are organized according to your
specifications in this group.

When the Tile Face Plates Along Side radio button
is selected, the property views are tiled as shown.

w3 debutdyn.hsc - HYSYS [_ o]
File Edit Simulation Flowshest Column/ Tool: Window Help
=~ : Erwironment: T-100 [COL1)
O Bu |{iZ “[%|#>G|QG‘@©|{Z|A i+ Miode: Dynamic State
LIC-101 E||MPC-100 F|l - PFD - T-100 [COL1] =1O] x|
5P 50088 prote S | o 4 0 A P D [Dofsch Colous Seheme =]
[F¥: 50,347 P: <emptes & = = |
I('?_P' 5?;"5 - [0P: <empiys = [Eic100 Edjase: Case 8 [=1 S
M A C
= = = Ifo 'I Earamelersl ﬁ Ia 1C-101 =] l— Tag IMain—
Lic-102 x [0 [P [5i | =
SP: 50,000 TRE-3 ] (S TN TRF-2 ] » )
" — Minimum 5 everity I 0K vl
[PV 50289 [Py cemptys C 0 F P e -
0OF: 45.08 [P <emptye: i r W ourcA\ Message
M &a L . 1= e IC-100 Fiequires an Input Variable
W tcive _Selup | |G | [~ Aclivé  Setup | [ic100 Requires an Output connection
PIC-100 Xl Frran =] ‘_T % eI T TRF1 - |\ Requires an Input Variable
SP: 1415.0 l— I Optional Info TRF-1 \ Unknown Output ¥ ariable
[PY- 14149 P cemply> B Required Infa 1C-101 Requires an Input Yariable
I]P-' EY3 ‘5 P <emptys N 2 Required Info 1C-101 \ Requires an Dutput connection
— Ack Set Eeed B Required Info MPC-100 \ Requires an Input connection
M A CL IV Active P e Required Info MPC-100 \Hequires an Output connection
PIC107 I [biG-100 ] Z Hquired Info TRF-2 Fiequires an Input Yariable
e — 8 Optional Infa TRF-2 \ Unknown Output Y ariable
5P 1407.0 P42 Mot Enatled 1 B R equired Info TRF-3 \  Requires an Input Variable
PV: 1406.4 _ |0 Optional Info TRF-2 \  Unknown Dutput Variable
OF- 84 55 lﬁ [i1] Required Infa TRF-4 \ Requires an Input Variable
i | M |2} Optional Info TRF-4 \ Unknown Output Variable
M ea CC
— | = ! Warning Utility-1 \ Calculate
AR A by ot Enabled e |
SP: 40,000 e = ™ Status M [Cale Levels | Nat I\\F‘tS Flomshesl Jes |
Y- 40,000 _ =IE=1x atus Messages | Calc Levels ates rint Spec Flowshest  jes
OF: 46.94 (06 j‘ M = Main PED r Convert to Template Main Engiranment... |
cHELCC 4\
Required [nfo ; [C-100 - Requires an Input Yariable ﬂ =]
Required Info © IC-100 - Requires an Output connection Completed.
Required Info - TRF-1 - Requires an Input Variable LI j
[ | \ |aly |

A value of 2 was specified as the maximum
number of columns for tiling; this is why there are
only two columns visible here.

Extra property views,
including face plates, are
cascaded.

The face plates are either 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
selected radio button) in the Maximum Number of Columns/
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Rows field. Any excess face plates that cannot be placed on the
Desktop due to the columns/rows limit are cascaded with other
open property views.

12.2.4 Naming Page

The Naming page dictates how streams and operations are
named when they are installed. You can specify the naming
convention for each type of operation. For each flowsheet

object, specify a naming convention and a starting number.

There are no restrictions in naming streams and operations.
You can use more than one word, and spaces are allowed.

For example, in the figure below, Energy Streams are indicated
as Q-%d, with a starting number of 100. The first energy stream
installed in the simulation is named Q-100, the second Q-101,
and so on. The automatic naming function is provided for
convenience. You can change any default name at any time
within the flowsheet.

Figure 12.7

: Session Preferences (HYSYS.PRF) Hi=l B
s g —Automatic Maming of Flawsheet Object:
Options Flowshest Object Name Format Starting Nurnber | « |
e Material Streams #d 1 _I
Errors Energy Streams [-%d 100
Deskiop Nanspecific UnitOps op-%d 100
) Spreadshest Ops SPROSHT-%d 1
Naming Balance Ops BAL%d i
Toal Tips Adjusts ADJ-Zd 1
Dyrsies Sets SET-%d 1
Recycles RCY-%d 1
Performance Controllers IC-%d 100
Licersing ControllerstPC MPC-%d 100
X ControllersDC DMC_%d 100
Bl ete] ContiolersATO RATO-%d 100
Column ControllersSPLT SPLT-%d 100 LI
Status Window
Trace "Window
Cut/Copy/Paste
_—
Simulati I Wariables I Rieports I Files I Flesources I Estensions I Oil Input I Tray Sizing r
Sayve Preference Set... | Load Preference Set... |
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12.2.5 Tool Tips Page

: Session Preferences (HYSYS.PRF) | _ (O] x|
Simulation ¥ Show Tool Tip.s - -
- e Delfault Unit Set  User Defined Unit Set [ Value Calculated By
Opiemee Default Unit Set
Erors ¥ Walue inEwoS| Units [ Value in Sl Unit:  [v Walue in Field Units |
Deskiop zer Mefined Unit &t
n Unit Set 1 Unit Set 2 a
aming Acidity Unitless Unitless
Tool Tips At Gas Flow C F
. Act Yol Flow har psia |
[}
SHETIES eI EIE T et Tormaledhr -|
Performance
Licersing [F# Show FFD Fly By (+ SteadyState { Dynamic
RTiSerer w Dynaric P/F Specs | [T | «|
Ellin aterial Stream Steady State Specs | [
. nergy Stream Fluid Package | [T
Status Window it Operatian Feed Mozzle Elevation | [
Trace Window Pioduct Mozzle Elevation | [~ ;I
Cut/Copy/Paste Beset to default selections |
—
5i i I Wariables I Fieports I Files I Resources I E stensions I Oil Input I Tray Sizing r
Save Preference Set... | Load Preference Set... |

The following table lists and describes the objects in the Show

ToolTips group.

Object ‘ Description

Show ToolTips
checkbox

Activates the available tool tips. When this checkbox is
selected you can use the checkboxes in the ToolTips
group.

Default Unit Set
radio button

Select this radio button to use the default unit set.

User Defined
Unit Set radio
button

Select this radio button to define a custom unit set.
The User Defined Unit Set table becomes active, and
you can define the unit set.

Value Calculated
By checkbox

Displays what operation calculated the value in the tool
tip. Clear the checkbox if you do not want to see this
value.

Value in EuroSI
Units checkbox

Displays the value in European SI units in the tool tip.
Clear the checkbox if you do not want to see this value.

Value in Field
Units checkbox

Displays the value in Field units in the tool tip. Clear
the checkbox if you do not want to see this value.

Value in SI Units

Displays the value in SI units in the tool tip. Clear the

checkbox checkbox if you do not want to see this value.
User Define User | Available only when the User Defined Unit Set radio
Set table button is selected. Allows you to define the unit set.
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PFD Fly By group.

Object

Show PFD Fly By
checkbox

e lists and describes the objects in the Show

‘ Description

Click this checkbox to see the Fly by text in the PFD.
The Fly by displays information about an object when
you move the cursor over it in the PFD.

Session Preferences 12-13

Steady State
radio button

Select this radio button to view the Fly by text in
Steady State mode.

Dynamic State
radio button

Select this radio button to view the Fly by text in
Dynamic Mode.

PFD object tree
browser

Select a PFD object type from the tree browser. A list of
Fly by options appears in the table to the right of the
tree browser.

Show PFD Fly By
table

Select the checkboxes in the table to select the
parameters you want to view in the Fly by text. By
default, Temperature, Pressure, and Molar Flow are
already selected. Some options are available only in
Dynamic mode.

Reset to default
selections button

Click this button to reset the Show PFD Fly By options
back to the default setting.

12.2.6 Dynamics Page

There are four groups in the Dynamics page: Assistant,
Controller Options, Pressure Flow Solver, and Other.

: Session Preferences (HYSYS.PRF) | _ (O] x|
Simulation Assistant

s [~ Set dynamic stream specifications in the backgraund

- ¥ Performn checks when switching to dynamics or starting the integrator.

Deskiop Controller Option:

Naning ’7|7 Trace controller alarm meszages

Toaol Tips —Pressure Flow Solver

Tomemies [~ lgnome convergence failures [up to five consecutive times]

Perfoimance [Mumerical errars will be ignored if sent ta the trace window. ]

Licensing

RTiServer ~Datalagger Optian

Column Logger Gize  [300 Sample Interyal  [000:00:20.00

Status Window

Trace Window Dther

Cut/Copy/Paste lrl_ Delete internal sub-flowshest streams when external streams are deleted. ‘
= si i I Wariables I Fieports I Files I Resources I E stensions I Oil Input I Tray Sizing r

Load Preference Set... |
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The following table lists and describes the objects on the
Dynamics page.

Object ‘ Description

Set dynamic stream Select the checkbox to automatically set all of

specifications in the the dynamic stream specifications.

background checkbox

Perform checks when Select the checkbox if you want to use the

switching to dynamics or | Dynamics Assistant every time you switch

starting the integrator from steady state to dynamics, or when

checkbox starting the Integrator.

Trace controller alarm Select the checkbox if you want to see

messages checkbox controller alarm messages in the Trace
Window.

Ignore convergence When selected, convergence failures for up to

failures checkbox five pressure flow steps are ignored. Selecting

this option is not recommended, but it can be
useful when you know a converging case
converges while having problems during one
of the calculation steps.

Logger Size field Specify the amount of data (steps) you want
stripcharts to keep.
Sample Interval field Specify how frequent HYSYS records the data

for the stripcharts. The shorter the amount of
time, the more frequent HYSYS records the

data.
Delete Internal sub- When selected, all internal subflowsheet
flowsheet streams when streams are deleted when the corresponding
external streams are external stream is deleted.

deleted checkbox

12.2.7 Performance Page

The Performance page allows you to manipulate the HYSYS
computation time and calculation process.

tacro Performance
Mitinnuirn J
temary Usage 0 0 0 0 0 0 i

b aximum Speed

¥ Update Object Status when Solving

[ SwitchT aDirectary in Extensions with no behaviowr specified
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Macro Performance Group

The Macro Performance group contains the Macro Performance
slider. Move the slider to your required setting to balance the
Macro speed with your memory requirements. The faster the
setting, the more memory your computer requires to run the
macros.

Update Object Status when Solving Checkbox

When the Update Object Status when Solving checkbox is
selected, the object status services updates each time an object
is solved. For example, as HYSYS solves the entire flowsheet,
the object status goes between “not solved” and “solved” as
HYSYS encounters not solved objects and solved objects in the
flowsheet.

The default setting for the Update Object Status when
Solving checkbox is selected.

When the checkbox is clear, HYSYS only updates the object
status of all the objects in the flowsheet at the end of the solve
pass, in other words, when HYSYS has finished solving the
entire flowsheet. The calculation time decreases and
performance improves when you clear the checkbox.

SwitchToDirectory in Extensions with no behaviour
specified Checkbox

When the SwitchToDirectory in Extensions with no
behaviour specified checkbox is selected, HYSYS performs the
following process before each call to any extension unit
operation method (solve, display values, and so forth):

1. HYSYS changes the default directory to match the directory
location of the extension.

2. After obtaining the results from the extensions, HYSYS
switches the default directory back to the original setting.
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To purchase additional
licenses or products,
contact your AspenTech
agent, or e-mail us at
info@aspentech.com.

The default setting for the SwitchToDirectory in Extensions
with no behaviour specified checkbox is selected.

This process can significantly slow down computation time and
is not usually required for extensions that most users write.

The extensions can set the flag directly by an OLE extension
interface call, or alternatively the extension can be installed
in the same directory as the HYSYS executable.

Clearing the SwitchToDirectory in Extensions with no
behaviour specified checkbox will improve the HYSYS
performance and speed up computation time. In older versions
of HYSYS, the directory was always switched.

12.2.8 Licensing Page

The Licensing page contains the following groups: Licensing
Options, Job Tracking Options, and ACMOp Licenses Behaviour.

-2 Session Preferences {(hysys.PRF) H=
Simulation Lizensing Options
Options H5%'S Fidelity Mo default behaviour
Errars
Desktop
Naming v “alidate Dynamics License Before Switching to Dynamics Mode
el s Job Tracking Optians
Diynamics
[ UseJob tracking for all checked out icenses
IRelfamE=s Job numbers will be requested when cases are opened, or when a new
Licensing case is opened. Mote that multiple jobs within a single HYSYS session are
IR BERE el [ Location Job Number | Department
Calumn [ Use Defaults U 0 0 1]
Status Window
T YR s ACMOp Licenzes Behavior
Cut/Copy/Paste [v Keep ACMOp Licenses Once Checked Out
" Gimulati | Yariables J Reports JM Resources J Extensions J Qil Input J Tiay Sizing J—‘
Save Preference Set... Load Preference Set...
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The default licensing behaviour of the HYSYS Dynamics license
can be changed in the Licensing Options group.

Licensing Option:

HYSYS Fidelity | Mo default behaviour Ea|

Ask every time
‘Walidate immediately
¥ Walidate Dynamiq Check out now and validate later

Check out when in the relevant mode
Don't check out

[Jab Tracking Option:

The options from the drop-down list have the following effects:

e No default behaviour. Selecting this option prompts
the user to select a behaviour option when changing a
value that requires it. The figure below shows the prompt
property view containing the different behaviours.

™ HysYs Fidelity Licensing Dptions [ x]

This option requires the HYSS Fidelity license. Please ;I

choase vour preferred licensing option.

Thiz meszage can be avaided by setting a default icensing

optioh in the Preferences. J
-

i Check Dut and Yalidate immediately
Recommended for users with standalone licenses
" Check Out now and Yalidate when the integrator starts
Recommended for users on glow networks

= Check Out when in dynarics

Recommended for users with token based security

" Do not use HYSYS Fideliy

Use thiz optian if yau da not wish ta uge HYSY'S Fidelity

e Ask every time. Selecting this option prompts the user
to check the license when changing a value that requires
it. See the figure above.

e Validate immediately. Selecting this option causes the
license in question to be validated as soon as any value
that requires this license is changed. If the license is not
available, an error message appears and the value is not
changed. This option is recommended for users with
standalone keys.

e Check out now and validate later. Selecting this
option causes the license to be checked out immediately,
but it is validated at a later stage (for example, the
HYSYS Dynamics license is validated when the user tries
to start the integrator). This is useful because the user
does not see any slow-down due to network problems. It
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is assumed, however, that the license is there and the
user can make changes resulting in the case being
stopped when the validation is complete. This option is
recommended for users with network based security.

e Check out when in the relevant mode. Selecting this
option checks the licenses in a run-time usage mode
(essentially pay-per-use), so the HYSYS Dynamics
license is only checked out while the case is in dynamics,
and the Process+ license while the case is in steady
state. This option is recommended for users with token
based security.

e Don't check out. Selecting this option means that
licenses are not checked out. It is recommended for
users that do not have the licenses available. Input
requiring the license is then ignored by HYSYS.

The options in the Job Tracking Options group are Use Job
tracking for all checked out licenses and Use Defaults.
e If you select the Use Job tracking for all checked out
licenses checkbox, job numbers will be requested when

either a new or old case is opened. This option does not
support multiple jobs within a single HYSYS session.

e If you select the Use Defaults checkbox, you can enter
defaults values in the adjacent table. If these defaults
are set, HYSYS will not ask for any job information.

In the ACMOp Licenses Behaviour group, the Keep ACMOp
Licenses Once Checked Out checkbox allows you to toggle
between keeping or releasing the licenses of the ACMOp unit
operation. When you use an ACMOp unit operation in HYSYS,
the underlying model and framework checks out one or more
licenses for the ACMOp unit operation. Each time the ACMOp
unit operation solves, HYSYS checks out these licenses and
returns them again. This can be slow on some computer
operating systems. If this checkbox is selected, HYSYS hangs on
to those licenses once checked out (only ACMOp related
licenses), thus speeding the process up a little. The licenses are
returned only when there are no ACMOp instances left
anywhere.
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12.2.9 RTi Server Page

For information publication purposes, a shared network folder
and shared Web folder named “RTISupport” are required on the
machine running the RTI server software.

The RTI Server machine does not have to be the machine
that is running HYSYS.

For Web publishing, the host machine should be running
Microsoft IIS 5.0 and requires the supporting *.asp files to be in
place in the RTISupport Web folder as well as the Microsoft XML
parser 3.0.

Configuration of the RTI Server is done in the Session
Preferences on the RTi Server page.

z Session Preferences (HYSYS.PRF) [_[O] =]
5 : —Server Configuration:
Options Message Server IP or Machine Mame Mot Set
a Message Server Port Number 200
Enars HML Server IP or Machine Mame Mot Set
Deskiop Uszer Lagin Mame )

X Diata Server Machine Mame Mot Set
Narning Data Server Scan Open Broadcast [P 755,255, 255,255
Tool Tips Data Server [P
Dypramics Data Server Sync Port

i Data Server Aspnc Part
Performance Data Server Broadcast Part
Lizensing
RTi Server
Colurnt
Status Window
Trace Window
Cut/Copy/Paste

-

Variables IFlepnrts IFI|ES I Resources I E xtenzions I Oil Input I Tray Sizing r

Load Preference Set.. |
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The following table lists and describes the objects in the RTI
Server page.

Field ‘ Description

Message Server IP | A valid machine name or IP address pointing to the

or Machine Name server running the RTI Server software.

Message Server Port number where messaging takes place. This

Port Number should correspond to the port number of the RTI
Message Server.

XML Server IP or A valid IP or machine name that information can be

Machine Name published to, this can be the same as the Message
Server IP, but is not necessary (for example, http://
yourservernamehere).

User Login Name Your user login name.

To configure the RTI Server, do the following:
1. Open the Session Preferences property view.
2. Click the Simulation tab, then select the RTI Server page.

3. Enter the Server IP name in the RTI Message Server IP or
Machine Name cell.

4. Enter the Server name in the XML Server IP or Machine
Name cell.

5. Enter you login name in the RTI User Login Name cell.
6. Close the Session Preferences property view.

12.2.10 Column Page

The Column page consists of one group: Column Options.

LColumn Option:
¥ Use Input Experts

[~ Default New Columns to Split Al Feed Steams

The Column Options group contains the following checkboxes:

e Use Input Experts. Column operations have an optional
input expert built in to assist you in the installation.
When this checkbox is selected, you are guided through
the Column installation.

12-20



See the Object Status
Window sub-section from
Section 1.3.3 - Object
Inspect Menus for more
information.

Refer to Trace Window
section from Section
1.3.3 - Object Inspect
Menus for more
information.

e Expand Tray Sections. When selected, it shows a fully
expanded column in the Column environment PFD. When
the checkbox is clear, the column appears with the
minimum required number of trays (those trays which
have streams [inlet or outlet] attached to them).

e Default New Columns to Split All Feed Streams.
When selected, all feed streams in any newly created
column are automatically split. This option does not
affect existing columns and any feed splitting options
already selected.

12.2.11 Status Window Page

The Status Window page allows you to manipulate the file that
saves the status message that appears in the Status Window.

Status Windaw Option:
Status List File Name IStatus.Log
Minirmurn Sesverity hd I
oK

Optional Info
‘Warning
Required Infa
** Efror ™
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The options in the Status Window page are exactly the same
as the options offered in the Status List Properties property
view.

12.2.12 Trace Window Page

The Trace Window page allows you to manipulate the Trace
Window options.

The options in the Trace Window page is exactly the same as
the options offered in the Trace Properties property view.
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Figure 12.17

Trace Window Options

Trace File Narme Trace.Log
Histary Length [Linez 1-1000) {1000

[™ Trace to File Continuously
[~ Yerbose
[~ Trace Inactive

v “wioidWrap Trace Lines

12.2.13 Cut/Copy/Paste Page

The Cut/Copy/Paste page allows you to add specific extension
name to a copied unit operation after you have paste the
operation.

Figure 12.18

Paste Name Suffix for Copying Objects

‘when pasting an object, make ity name unique by appending this string:

S

If the new name is not unique, a -2, or -3 will be appended to it instead

For example, if you specified -optim as the extension to the
copied name, as shown in the figure below:

Paste Mame Suffix for Copying Objects

“w'hen pasting an object, make itz name unigue by appending this string:
ropt\n'l

If the new name is hot unigue, a -2, or -3 will be appended to it inztead
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The copied and paste object will have -optim added to the back
of its name, as shown in the figure below of a copied separator:

2
- w100 ' W-100-optim
3

12.3 Variables Tab

The Variables tab has two pages: Units and Formats.

12.3.1 Units Page

The Units page allows you to select and manipulate the unit set
used in the simulation case.

Displays all available unit sets. The default Adds a new
unit sets cannot be changed or deleted. custom unit set.
2 Session Preferences (HYSYS.FRF) H=1E3 Used to delete
—— ~Bwailable Urit et N a custom unit
Uniits Edes O | set from the
F preferences.
ormats ] H
Unit Set Mame INelesel Lets vo
Displays the ' : chanyeuthe
variable and ity Wi 9
; ~ Urit A Yiew. name of a
the unit \ Bty g KOH/g = custom unit
according to || [Act. Gas Flow ACT_mah Add .. cet
the selected Tt VoI.IFlgw m3h Dekle | .
it t Actual Liguid Flow mids
unit set. Actual Mazs Dengity kag/m3 A
Lingle deg j ZL i
Sorts the list
of variables in
Simulation  Variables | Reports | Files | R | Exterions | Oillnput | Trap Sizing [ ascending
IrnLASEborn arnables eports e ES0UrCes Hlensons Il Thpul ray =12ng .
alphabetical
Save Preference Set... | Load Preference Set... | Order,
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HYSYS contains the following default unit sets:

e Field
o SI
e FEuroSI

These three sets cannot be modified in any way or deleted. If
you want HYSYS to display information in units other than the
default, you can create your own custom unit sets.

Adding a Unit Set

1. Select the unit set you want to clone from the list of
available unit sets.

A custom unit set lets you mix SI and Field units within the
same unit set.

2. Click the Clone button. A new unit set appears with the
name NewUser.

3. Change the default name in the Unit Set Name field, if
required.

The units used in the new unit set are the same as the unit set
you cloned.

Deleting a Unit Set

1. Select the unit set you want to delete from the list of
available unit sets.

2. Click the Delete button.

You are not prompted to confirm the deletion of a unit set, so
ensure that you have selected the correct unit set to delete.

You can not delete the three default unit sets: SI, Field, and
Euro SI.
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Changing the Units in a Unit Set

You can not modify the units in any of the three default unit
sets: SI, Field, and Euro SI.

1. From the list of available unit sets, select the user-defined
unit set you want to use for your simulation.

2. In the Displayed Units group, click the unit you want to
change (for example, Temperature).

3. In the selected unit cell, press the space bar to open a drop-
down list. The drop-down list shows all available convertible
units for that unit type.

For Temperature, you see C, K, F, and R and any user
conversions that were created.

4. From the list, select the unit you want use.

This selection does not change the HYSYS internal unit set.

Adding a Unit Conversion

If you require a unit that is not available in the HYSYS database,

you can create your own unit and supply a conversion factor.

You can only add a unit to a user defined unit set.

1. From the list of available unit sets, select the customized
unit set you want to use for your simulation.

2. In the Displayed Units group, select the unit for which you
want to add a conversion.

3. Click the Add button to display the User Conversion property
view.

™ User Conversion | x|
Mame

|userUnir1 - |1.DDD " :[. KPa . |—0.noon
Corce |
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The HYSYS internal unit is always displayed on the User
Conversion property view.

In the Name field, type the name of your new unit.

In the second field (the multiply/divide field), type the
conversion factor between your unit and the HYSYS internal
unit.

From the drop-down list, specify whether you want to
multiply or divide by the conversion factor.

In the final field (the add/subtract field), type the conversion
factor between your unit and the HYSYS internal unit.

To add a factor, specify a value in this field. To subtract,
place a negative sign in front of the number (for example,
enter -2.0).

Click OK. The User Conversion property view closes with this
unit as the active unit for that unit type.

Viewing a Unit Conversion

The View button lets you view the conversion factor used to
convert a unit from its internal unit (SI) to the selected user
defined unit in the unit set.

1.

2.

From the list of available unit sets, select the unit set you
want to use for your simulation.

In the Displayed Units group, select the unit for which you
want to view the conversion.

Click the View button. The Conversion property view
appears.

| Normal Conversion [ %]
Mame
Ipswa = IEI.1 450 = kPa

Cancel |

4.

Do one of the following:

e Click the OK button to accept any changes made to a
user unit conversion and close the property view.

12-26




Session Preferences 12-27

e Click the Cancel button to close the property view
without accepting any changes.

Deleting a Unit Conversion

You can only delete user defined unit conversions.

1. From the list of available unit sets, select the required unit
set.

2. In the Displayed Units group, select the user-created unit
you want to delete.

3. Click the Delete button. You are not prompted to confirm
the deletion of the unit. The unit returns to the HYSYS
default unit.

Viewing Users of a Unit Set

Units sets can be attached to spreadsheets and reports, so

spreadsheets can have different unit sets than your simulation.

1. From the list of available unit sets, select the unit set you
want to use for your simulation.

2. Click the View Users button. The Unit Set property view
appears. This button is available only if the unit set is
attached to an object.

| Unit set: NewUserl [ ]
Unit Set User
Llzer Simulation Case Conversions
SPRODSHT-1 Example.hsc Lacked
Wiew zelected object...

Clicking the OK button closes the property view and returns
you to the Session Preferences property view.

3. From the list of available users, select the user you want to
view.
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4. Click the View selected object button. The property view

of the selected user appears and the Unit Set property view
closes.

12.3.2 Formats Page

This page lets you specify how variables appear.

Resets the format of the active variable back to the HYSYS default setting.
: Session Preferences (HYSYS.PRF) [_[O0]
Variabl —Warable Format \
== Fana | Resets all the

— Fcentriciy Toata] | Format ;

Formats acidity TooTs variable formats
Actual Gas Flow 4 zig fig Foset I /back to the
actual Liquid Density 4 sig fig
Actual Vol. Flow 4sigfig ‘/r HYSYS default
AngleShots 4 sig fig Reset Al tti
AFI Fite Equation Consl Tsigfi setting.

A 4 sigf A
A;:: Per Unit Volume 4 z:g f:g
4. Lig, Density 4 sig fig
BWR a 4 sig fig
Bwh Al 4sig f .
BWR Alpha 1 s fa = Sorts the list of
variables in
|__ascending
alphabetical
Simulation  Wariables | Reports | Files | Resources | Estersions | Oil Input | Tray Sizing | order.
5ave Praferance Set Load Prefersnce et |

Modifying Variable Formats

1. From the list of variable formats, click the format cell of the
variable you want to modify.

To select more than one format at a time, hold down the
CTRL key, and click each variable you want to select.
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2. Click the Format button. The Real Format Editor property
view appears.

Format Specification

" Exponential
t+" Fixed Decimal Faoint
" Significant Figures

[~ Digplay sign if zero

™ Real Format Editor

Use Default values.
Whole Digts: [l &
Decimal Digits: |4

Assigns the HYSYS
default format to

(i |_the associated

3. Select the format you want to use for your variable.
4. Click OK to accept the changes and close the property view.

Real Format Editor

The Real Format Editor lets you set the format for displaying
values in HYSYS.

The following table lists and describes the available formats:

Radio Button

Description

Exponential

Displays the values in scientific notation. The number of
significant digits after the decimal point is set in the
Significant Figure field. For example:

e Entered or calculated value: 10000.5

¢ Significant Figure: 5 (includes the first whole digit)

¢ Final display: 1.0001e+04
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Radio Button ‘

Fixed
Decimal
Point

Description

Displays the values in decimal notation. The number of
whole digits and significant digits after the decimal point
are set in the Whole Digits and Decimal Digits fields. For
example:

e Entered value: 100.5

e Whole digits: 3

e Decimal digits: 2

e Final display: 100.50
If the entered or calculated value exceed the specified
whole digits, HYSYS displays the value as Exponential, with
the sum of the specified whole and decimal digits being the
number of significant figures.

If the Display sign if zero checkbox is selected, HYSYS
displays the sign of the number entered or calculated that
is rounded to zero.

Significant
Figure

The number of significant digits after the decimal point is
set in the Significant Figure field. Displays the values in
either decimal notation or scientific notation.
Example one:

e Entered or calculated value: 100.5

e Significant Figure: 5

e Final display: 100.50
Example two:

e Entered or calculated value: 10000.5

¢ Significant Figure: 5

e Final display: 1.0001e+04

12.4 Reports Tab

The Reports tab is divided into four pages: Format/Layout, Text
Format, Datasheets, and Company Info.
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12.4.1 Format/Layout Page

The Format/Layout page provides options for formatting and
specifying the appearance of your printed reports.

Figure 12.27

2 Session Preferences (HYSYS.PRF)

e
v
v
¥ Thick Borders

¥ Indicate User Specified

[~ Start Datasheet on Mew Page

Reports

ingt

Format / Layout 2
urnbers

Teut Fomat
Datashests

Compary Infa

=
Empty Text |-
Linit Set <Currenty - I

—Page Margne——————————————

Top W Left lﬁ
Eattom W Right W

Paper Options———————————————————

Paper Size IE.5HH"[Letter] vl

Orientation I Partrait vl

Simulation I\r"aliab\es HepollsIlees I Resources I E stensions I Oil Input I Tray Sizing r

Save Preference Set... |

Load Preference Set... |

Shading

When selected, headers, footers, and titles are shaded.

Object ‘ Description

Line Number

When selected, line numbers appear on the left side of
the report.

Thick Borders

When selected, report border lines are thicker than the
other lines in the report.

Indicate User
Specified

When selected, any user specified values in the
Datasheet are indicated with an asterisk (*).

Start Datasheet
on New Page

When selected, each Datasheet starts on a new page.

Empty Text Specify what you want to display in the Datasheet
when there is no value available. The HYSYS default is
Unit Set Select the unit set you want your Datasheet to use.

This gives you the option of printing Datasheets with
different unit sets than your case. For example, your
case may be in SI, but you can set the report to appear
in Field units.

Page Margins

Set the margins of your page. The values are the
distance in inches from the edge of the page.
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Object
Paper Options

‘ Description

Select the size of paper on which you want to print.
The list contains all the Microsoft defaults.

Orientation

Select the orientation of the data on the paper. You
have two options: Portrait or Landscape.

12.4.2 Text Format Page

Use the Text Format page to define the appearance of text in the

report.

Figure 12.28

.+ Session Preferences [HYSYS.PRF)

Reports
Farmat / Lapout
Text Format
Datashests

Company Info

IV U se Delimiting By Default

Optionz YWwhen Delimited

[™ Title Description Yisible
[ Header Field Vishle Bl Vet
™ Footer Field isible Dielirniter b

[~ Fields Padded for Alignment
[~ Disable Column ‘Wrapping

These aptions only apply to reparts printed in text farmat

Save Preference Set...

" Simulation | Variables Reports | Files | Resources J Extensions JDiIInput J Tray Sizing J—‘

Load Preference Set...

Use Delimiting
By Default

Object ‘ Description

Select this checkbox if you want the text file to always
be delimited.

Title Description
Visible

When selected, a title is added to the text file. The title
includes the name of the object and the tabs that are
included in the report.

Header Field
Visible

When selected, a header is added to the text file. The
header includes the company information and the date
the report was created.

Footer Field

When selected, a footer is added to the text file. The

Visible footer includes the HYSYS version and build number.
Fields Padded for | When selected, spaces are added between each field to
Alignment align the fields.
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Object ‘ Description

Disable Column When selected, column wrapping is disabled. This

Wrapping means that text that goes past the edge of the page
does not wrap onto the next line.

Empty Text Specify what you want to display in the Datasheet

when there is no value available. The HYSYS default is

w___n

Delimiter Specify what you want to use as the delimiter in your
text file. The HYSYS default is comma delimited (,).

12.4.3 Datasheets Page

The Datasheets page lets you control which information will
appear in the report for selected streams and operations.

.z Session Preferences [HYSYS.PRF) [_[o] =]
Reports Datazheet Types Default Datablock s
= Stieam o
Format / Layout b aterial Stream &7 Attachments
Text Format Energy Stream W Unit Ops
Datasheets Column Intemal Strsam W Utilities
- Unit Dperation :
Company Info S Ot Dt Obiect ¥ Diynamics
Upl'lm‘;‘la;'m 1= ¥ User Variables
=1 Utility Objects
Optirizer
Ewent Scheduler
Integratar
+]- Reaction
Simulation Case
Select Al | Invert Selactiﬁ\

Simulation | “ariabley” Reports | Files | Resources J Extensions JDianut J Tiay Sizing J—‘
Save Preference Sef... Load Preference Set..

Selects all the datablocks Selects all clear datablocks
checkboxes for the checkboxes and clears all selected
selected Datasheet type. datablocks checkboxes for the

selected Datasheet type.
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12.4.4 Company Info Page

The Company Info page lets you customize the company
information that appears on the report.

= Session Preferences (HYSYS.PRF) =] E3

Reports Company Mame IAspen Technology, Inc|

Farmat / Lapout

e Company Location |5 uite 900, 125 - 9th Avenue SE =]
ext Format Calgary, 4B T2G OPE
Cal

o o

Datashests

Company Info

Company Logo

aspen

driving process profitability.

Company Mame, location and logo must fit in the area provided

~ Simulation IValiab\es HepollsIF\Ies I Resources I Estenzions I il |nput I Tray Sizing ]—

Save Preference Set... | Load Preference Set... |

HYSYS does not automatically resize a bitmap file to fit the
logo box on this page.

The maximum logo size that can be accommodated by the
logo box is 6.55 cm wide by 2.38 cm high.

To modify the company information, do the following:

1. In the Company Name field, type the company name that
will appear in the report header.

2. In the Company Location field, type the company location
that will appear in the report header.

3. To add a company logo, click the Select button. The Open

File property view appears. Browse to the location of your
bitmap file (*.bmp).

The logo picture must be in bitmap format.

4. Select the file you want to import and click the Open button.
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12.5 Files Tab

The Files tab has the following pages:

e Options
e Locations

12.5.1 Options Page

The Options page lets you modify the preferences used when
saving a case.

< Session Preferences (HYSYS.PRF) [-[O]x]
Files Select style for File Dpen' and 'S ave As' dialogs
Options & Standaid Windows flepicker  © HYPROTECH file picker
Locations

AutoRecovery Settings and Backups
¥ Save AutoRecovery Cases Every 15 @ minutes

[~ Save AutoRecovery Cazes while Integrating
Mumber of Cazse Backups Automatically Maintained |1

v Cascade backups on eveny save

Simulation JVariabIes JFlaports Files | Resouces J Estensions J Oil Input J Tray Sizing J—‘

Save Preference Set... Load Preference Set...

From the Select style for ‘File Open’ and ‘Save As’ group, select
either the Standard Windows file picker or the HYPROTECH file
picker radio button. The HYPROTECH file picker displays custom
HYSYS open and save property views that show the build in
which the case was saved, and the case description (if one was
added).
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In the AutoRecovery Settings and Backups group, use the
checkboxes to select the options you want to use. The following
table lists and describes the checkboxes.

Object ‘ Description

Save
AutoRecovery
Cases Every

When selected, HYSYS saves an auto recovery case in
the time interval specified in the minutes field.

You can use the up and down arrow icons B3 to
increase and decrease the value of the field by one
with each click, or you can enter a value directly in the
field.

Save
AutoRecovery
Case While
Integrating

When selected, HYSYS saves an auto recovery case
every time the integrator is run. This checkbox is only
available when the Save AutoRecovery Cases Every
checkbox is selected.

Cascade Backups
on Every Save

This checkbox is used in conjunction with the Number
of Case Backups Automatically Maintained. When
selected, HYSYS maintains the specified number of
backups of each simulation, using the extension bk*.
The newest backup is bk0, the next newest bk1, etc.

12.5.2 Locations Page

On the Locations page, select and specify the default paths for
various HYSYS resource files.

2 Session Preferences [HYSYS.PRF) | _ (O] x|
Files —Default Files and Path:

- Cases Cazes |«
Opiemee Template Files Template J
Locations Container Files Paks

Scripts

Trace File Trace.Log
Object Status File Status.Log
‘workbook Files

Default Warkboak Hysps.wrk
[ atabaze Files Support
Resource Files Support
User's Support Files User
DCS Drivers Directony DCSs
DCS Support Path

Fecovery Files ;I

"~ Simulation IVariabIes IFlaports Files | Fesources I E stensions I Oil Input I Tray Sizing r

Save Preference Set... | Load Preference Set... |
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HYSYS is set to look in the Cases folder for any case files
because the Cases field contains the path “Cases”. Leave the
field blank if you do not want to use a default location for
that option.

In the Default Files and Paths table, specify the file or path in
which you want the selected option to reside.

You can scroll down to the Stream Correlation Sets File field and
change the default name and path. HYSYS has access to any
custom correlation set files (xml) which you also have access
too.

12.6 Resources Tab

The Resources tab is divided into the following pages:

e Colours
e Fonts
e Icons
e Cursors
e Sounds

12.6.1 Colours Page

All the functions and property views in HYSYS are set with a
predefined colour scheme. The Colours page lets you customize
this colour scheme to meet the specific needs of your
organization or simulation.

HYSYS default colour settings for text in cells/fields are as follows:

¢ Black text indicates the value is calculated by HYSYS and cannot be
changed.

¢ Blue text indicates the value is entered by the user and is editable.
e Red text indicates the value is calculated by HYSYS and is editable.
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Color HE

Basic colors:

$O 1

I T
I
AN EN
IO T

LCustom colors

Y O O
Y

Diefine Custom Colars > |

Cancel |

Displays the current
colour for the
selected object in the
Colour Name list.

Double-clicking
this area opens
the Colour
Palette.

Contains all the screen
elements in HYSYS for
which you can change
the colour.

: Seszion Preferences [HYSYS PRF)

R Colour Mame Current Clour

Graph Background .

Colours \ Graph Border _I \ /
Graph Curve 1

s Graph Curve 2 —I

leons Graph Curve 3

Cursars

Sl Graph Legend Border

ounes Graph Legend Text

Graoh b aior Grid j

Select System Colour

I <Custom: j

Beset All Colours j

Select Custom Calour

~ Simulation IVariabIes/] Feports IFiIes Resources |\Extensions I Oil Imput I Tray Sizing r

Load Preference Set...

Resets all colours to
the default colour
scheme.

Save Preference Set/ |

|
Colour system applied to
the selected object in the
Colour Name list.

Opens the
Colour Palette.

To change the colour of an element, do the following:

1.
2.

In the Colour Name list, select the item you want to modify.

From the Select System Colour drop-down list, select one of
the system colours that are available, or select <Custom>.

If you selected <Custom>, click the Select Custom Colour
button. The colour palette appears. Select the required
colour and click OK.
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12.6.2 Fonts Page

All the text displayed in HYSYS has a predefined font scheme,
however, like the colour scheme, you can change the font
scheme.

Session Preferences 12-39

Displays the current Double-clicking this
Contains all the text font for the selected area opens the Font
items in HYSYS. font element. property view.

.z Session Preferences [HYSYS.PRF)

R Font Hame Current Font
Adiustable Value  fa L4
Colours Beld Label
Eutton Bar Text .
(R Caleulated VW alue The quick red fox
lcons Face Flate .
C Graph Axis Labels jumped aver
UrS0rs Graph Asis Title
Sounds Graph Legend the lazy brown dog.
Graph Naotes
Graoh Plot Area ﬂ
Test Scalin 1.0
Select System Font iy J J

Custan

Select Custom Fant..

Beset Al Fonts

/Simulation JVariabIes JFleports JFiIes Resources | Ektensions J Qil Input J Tray Sizing r\
l Save Preference Set... Load Preference Set...

The system font currently Present scaling

applied to the selected factor of the font.

font. You can select

another font in the drop- Opens the Font Resets all fonts to the
down list. property view. default font scheme.

To change the font of a text element, do the following:
1. In the Font Name list, select the item you want to modify.

2. From the Select System Font drop-down list, select one of
the system fonts that are available, or select <Custom>.
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3. If you selected <Custom>, click the Select Custom Font
button. The Font property view appears.

Font
Font: Fant style: Size:
|MS Sans Seri |Hegular 5 | oK |
M5 Sans Serif « | |Regular ]
MS Geri lffrea A, Eaee
T MT Exha Bald
Myriad Roman g |Bold ltalic
tdyriad Sketch
tyriad Tilt
tythos ﬂ J J
Sample
AaBbYyZz
Sciript:
western -

In the Font list, select the font type for the text element.

5. In the Font Style list, select the style for the text element.

6. In the Size list, select or type in the size for the text
element.

7. Click OK.
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Session Preferences 12-41

HYSYS has a default icon scheme. Any icons that can be

changed appear on this page.

Lists all the
icons that can
be changed in
HYSYS.

Icon system
applied to the
selected icon.

///——V Select Custom lcon...

Opens the
Internal Icons
property view.

.+ Sesszion Preferences [HYSYS.PRF) =] 3
Current lcon

.

Test Alignment ¢
Select System lcon e ol el

(e

R lcon Name
Bar - New File -]
=

Calaurs Bar - Motes

Bar - Dhject Browser

Biar - Object Browser Dizabled

cons Bar - Oil Ervenonment

al - Online Help

Cursors Bar - Oniweb

Bar - Open File

Biar - Parent Build Env

Bar - Paste j

Fonts

Sounds

< Custom: -

Beset All lcons )

= Simulation JVariabIes JFleports JFiIes Resources | Extensions JDiIInput J Tray Sizing J—‘

Save Preference Set... Load Preference Set...

Displays the
selected icon.

Double-click in
this area to open
~the Internal
Icons property
view.

Used for aligning
the icon.

Resets all icons
to the HYSYS
default icon
scheme.

To change an icon, do the following:

1. In the Icon Name list, select the icon you want to modify.
2. From the Select System Icon drop-down list select one of the

system icons that are available, or select <Custom>.

3. If you selected <Custom>, click the Select Custom Icon

button. The Internal Icons property view appears. Select the

required icon and click OK.

Figure 12.37

&S
&
i
5

L
[ty

Lets you browse to
other directories
(besides HYSYS) and
select icons.

Cancel

Browse... !

m

PR | O

Scroll Bar indicates
that there are more
icons in this property

| view. ~

Gl ik g =
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The Internal Icons property view displays all the icons
available in HYSYS. You can select any of these icons as the

icon for an item.

12.6.4 Cursors Page

As with the Colours, Fonts, and Icons pages, you can customize
the cursors in HYSYS.

Figure 12.38

_[0lxl| Displays all the cursors
available in HYSYS.

.2 Session Preferences [HY5YS5.PRF)

R Curzor Mame Current Cursar
= Anow Left y s -
o Ao it Iy |_Displays the selected cursor.
—
i} . . .
Icans Huyper Link . Cp " - Double-clicking this area opens
— Input W oEaTEE the Internal Cursors property
Moveable view.
Serits PFD Abtaching
PFD Badfttackment )

¥ Use ToolTips Cursor system presently
Select System Cursar .
applied to the selected cursor.

<Custom: ,j
m\Resets all cursors to the HYSYS

default cursor scheme.

Select Custom Cursar...

= Simulation J\f’ariables JHeports JFiIes Resources | Extensions ODEI"IS the Internal Cursors

__ SovcPrfeenceset. | _ LomPuns, [ | PTOPETLY view.

To change a cursor, do the following:

1. In the Cursor Name list, select the cursor you want to
modify.

2. From the Select System Cursor drop-down list, select one of
the system cursors that are available, or select <Custom>.

If you selected <Custom>, click the Select Custom Cursor
button.
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The Internal Cursors property view appears.

‘:‘] Internal Cursors

]

Cancel

Arrovy Right
Arrow with Small Move
Attaching

Bad Attachment

Drag Zoom

Flip1 Bad

Flip1 Good

Flip2 Bad

Flip2 Good

Good Attachment

Small Arrow

Small Arrowe with Check
Small Arrowe with Cross ﬂ

3. Select the required cursor and click OK.

12.6.5 Sounds Page

The Sounds page lets you set up HYSYS to play a sound if the
steady state solution takes longer than a defined period of time.

Figure 12.40

< Session Preferences (HYSYS.PRF) [-[O]x]
Resources [v Enable Solver Dane Sound
Colours Solver Done Sound

Farts Play Sound If Steady State Solve Takes Longsr Than: [000:02:0.00 @
lcons
CAWINN T \ediahohimes. way Test Sound

Curgars

Sounds

Simulation JVariabIes JFlaports JFiIes Resources | Extensions J Oil Input J Tray Sizing J—‘

Save Preference Set... Load Preference Set...

Click the Test Sound button to play the selected sound file.
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To play a sound, do the following:

1. Select the Enable Solver Done Sound checkbox.
2. Click the Select Audio File button. The Open File property
view appears.

3. Browse to the location of your sound file (*.wav). Select the
file you want to use, then click Open.

4. In the Play Sound if Steady State Solve Takes Longer
Than field, enter the amount of time you want to the let the
steady state solver take before a sound is played.

Use the up and down arrow icons [ to increase or decrease
the value in the field by one each click or you can enter a
value directly in the field.

12.7 Extensions Tab

The Extensions tab is used to register external extension in

HYSYS.
.+ Session Preferences [hysysz. PRF) =] E3
Extensi Fegistered Extensions The Registe red

Registration TASC [4.11] Heat Exchanger

Extensions
group displays
the extension
type, CLSID,

ProgID, location

Tupe: Extension Heat Exchanger Designer *
EL3ID: {F7259347-DE1D-4C61-AFER-34FIBC21 5265} of the . -dil'and
FroglD:  HvYSTALmk HYSYSDesign extension
Location:  dMProgram Fileg\HyprotechAHTFSATAS CE00 Hystalnk. dl status.
Status: Mone cunently laaded
Begister an Extension... Urnregister Extension...

= Simulation J\r"ariablas JHepDrts JFi\es Resources  Extensions | Qil Input J Tiay Sizing J—‘

Load Preference Set...
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To register an extension, do the following:

1. Click the Register an Extension button. The HYPROTECH
file picker appears.

2. In the File Path group, browse to the location of the
extension DLL.

3. From the list of available extension *.dlls, select the
extension you want to register with HYSYS.

4. Click Ok. The HYPROTECH file picker closes and the
extension appears in the Registered Extensions group.

To unregister an extension, do the following:

1. Select the extension you want to unregister from the list of
registered extensions.

2. Click the Unregister Extension button.

12.8 Oil Input Tab

For more details about The pages on the Oil Input tab lets you set default settings for
these options, see characterizing oils in your simulation case.

12.8.1 Assay Definition Page

Manager in the HYSYS
Simulation Basis guide.

The Assay Definition page enables you to define an assay
characteristics.

+ Session Preferences (HYSYS.PRF) [_ (O] x]

Oil Input Detault Assay Defintion———————————————

Assayp Definition Eulk Properties I Mot Used -

Azzay Options 1B -
¥ EP Azzap Data Type A
Elack Dils
Light Ends [E=E =]

Molecular Wi, Curve Im
Density Curve Im
Wiscosity Curve Mot Used >

Simulation | Yariables | Reports | Files | Resources | Extensions Ol Input [ Tray Sizing |
Saus Prsference St | Load Preferance et
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Use the following procedure to set your default assay definition.

1.

From the Bulk Properties drop-down list, select one of the

following options:

e Used option if you are supplying bulk properties data by
selection.

e Not Used option if you are not supplying the bulk
properties information.

From the Assay Data Type drop-down list, select one of the

following data types: TBP, ASTM D86, ASTM D1160, ASTM

D86-D1160, ASTM D2887, Chromatograph, EFV, or None.

From the Light Ends drop-down list select one of the
following options: Ignore, Input Composition, or Auto
Calculate.

From the Molecular Wt. Curve drop-down list, select one
of the following options: Not Used, Dependent, or
Independent.

From the Density Curve drop-down list, select one of the
following options: Not Used, Dependent, or Independent.

From the Viscosity Curves drop-down list, select one of the
following options: Not Used, Dependent, or Independent.
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12.8.2 Assay Options Page

The Assay Options page enables you to select the methods used
to calculate an assay.

2 Session Preferences (HYSYS.PRF) HI=] E3

il Input —hzzay Spe.cif\c Option: =
- Azeay Basis I Mass % vI
fEp DE“”'_“U” Conversion Method:
sy Ui DBE-TBP Interconversion IAPI 1974 :I'
D28587-TBF Conversion IAF’I 1387 vl
—Estrapalation Method

Curve Type Extrapolation Method Apply To
Distillation [Probaiity — —]  [BothEnds =]
Molecular 't I Least Squares LI I Bath Ends LI
Dengity I Least Squares LI I Both Ends LI
Viscosity 1 | Least Squares x| | Both Ends |
Viscozity 2 I Least Squares LI I Both Ends j

Simulation  Yariables IHeports IFiIes I Resources I Extensions  0il Inpull Tray Sizing r

Load Preference Set... |

To set your default assay options, do the following:

1.

2.

From the Assay Basis drop-down list, select one of the
following options: Liquid Volume%, Mass%, or Mole%.

Use the drop-down lists in the Conversion Methods group to

select the methods HYSYS will use for D86-TBP
Interconversion and D2887-TBP Conversion.

Use the drop-down lists in the Curve Fitting Methods group
to select the extrapolation method to be used by each curve
type. There are three extrapolation methods to select from:
Lagrange, Least Squares, and Probability.
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Refer to Section 1.2.2 -
Setting Black Oil
Stream Default Options
and Section 1.4.1 -
Installing the Black Oil
Feed Streams in the
Upstream Option
Guide, for more
information on setting the
viscosity method and
water content option.

For more information
about this utility, see
Section 14.19 - Tray
Sizing in the HYSYS
Operations Guide.

12.8.3 Black Oils Page

The Black Oils page allows you to set the default viscosity and
water content calculation methods for all the Black Oil streams

in your simulation.

Figure 12.44

.z Session Preferences (HYSYS.PRF) =]

Oil Input Black 0il Stream Options

Assay Definition Default Yiscosity Method Options

Speciiy Coefficients

Azzay Options
Black Dils Default Water Option Water Cut |

~_Simulalion JValiab\es JHeports JF\|ES Resources J Extensions Ol Inpul| Tray Sizing J—‘

Save Preference Set... Load Preference Set...

12.9 Tray Sizing Tab

The Tray Sizing tab lets you set the HYSYS defaults for the Tray
Sizing utility. Any parameters set here are automatically used

when you attach a Tray Sizing utility to your case.
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12.9.1 Parameters Page

< Session Preferences (HYSYS.PRF) [-[O]x]
Tray Sizing Auto Section Parameters

Parameters Area Tolerance 0.6000

Packed MFF Diameter Factor 01500

Trayed

Tray Internal Type Valve j‘

Sigve
Walye
Bubble Cap
Packed

N Simulation % ariables JHeports JFiIes Fesources J Estenzions JDianut Tiay Sizing
Sawe Preference Set... Load Preference Set...

To set your default tray sizing parameters, do the following:

1. In the Area Tolerance field, enter a value for your area
tolerance.

2. In the NFP Diam Factor field, enter a value for your NFP
diameter factor.

3. From the Tray Internal Type drop-down list, select one of

the following tray types: Valve, Sieve, Bubble Cap, or
Packed.
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For information about the
packing types available in
HYSYS, refer to the
packinfo.db file located
in the Support folder.

You can open the file
using any text editor
program.

12.9.2 Packed Page

.+ Sesszion Preferences (HYSYS.PRF) =] 3

Tray Sizing Packed Tray Setup Info

Parameters Correlation Type

Packed Packing Flood Factor 1.000
Trayed
Mazimum Flooding 70.00 =

Mauimurn dP per Length 0.5000 inH20/ft

N Simulation % ariables JHeports JFiIes Fesources J Estenzions JDianut Tiay Sizing
Sawe Preference Set... Load Preference Set...

To set your default packed parameters, do the following:

1.

From the Correlation Type drop-down list, select one of the
following design correlations for predicting pressure drop
and liquid hold-up: Robbins or Sherwood-Leva-Eckert.

The default selection is Robbins.

In the Packing Flooding Factor field, specify the packing
flood factor of your packed tray.

The default value is 1.000.

In the Maximum Flooding field, specify the maximum
percentage of flooding you can have on your tray.

The default value is 70.00%.

In the Maximum dP per length field, specify the maximum
pressure difference you can tolerate per measured length.

The default value is 0.4086 kPa/m.
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12.9.3 Trayed Page

The selections made on the Trayed page are used as the default
settings for every new tray section that you add to your tray
sizing utility. The tray parameters group changes depending on
which radio button you select.

Figure 12.47

= Session Preferences (HYSYS.PRF)

Tray Sizing

Parameters
Packed
Trayed

[_ (O] x]

~Trayed Setup Info

f* General  Sieve ( “alve ( BubbleCap ¢ Chimney " SumpIray

—General Tray

Tray Spacing

EO3.E mm

Tray Thickness

3175 mm

Tray Foaming Factor

1.000

Max Trap Flaoding

85.00%

‘Weir Height

5080 mm

taw \weir Loading

29.42 m3hm

D4C Type

Weitical

D/C Clearance

3810 mm

tax DC Backup

50.00 %

" Simulation  Variables I Reports IFI|ES I Resources I Estenzions I Oil lnput ~ Tray Sizingl

Load Preference Set... |

To set your default trayed parameters, do the following:

1.

Select the General radio button.

In the General Tray group, enter values for the following tray
specifications: Tray Spacing, Tray Thickness, Tray Foaming
Factor, Max Tray Flooding, Weir Height, Max Weir Loading, D/
C Type, D/C Clearance, and Max DC Backup.

Select the Sieve radio button.

In the Sieve Tray group, enter values for the following sieve
tray specifications: Hole Diameter, Hole Pitch, Flooding
Method and Max Tray DP (height of liquid).

Sieve tray calculations are based on the valve tray manuals
for tray layout, and Mass-Transfer Operations for pressure
drop, weeping and entrainment calculations by Treybal

(McGraw-Hill).
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3. Select the Valve radio button.

In the Valve Tray group, enter values for the following valve
tray specifications: Orifice Type, Design Manual, Valve
Material Density, Valve Material Thickness, Hole Area (% of
actual area) and Max Tray DP (height of liquid).

Valve tray calculations are based on the Glitsch, Koch, and
Nutter valve tray design manuals.

4. Click the Bubble Cap radio button.

In the Bubble Cap Tray group, enter values for the following
bubble cap tray specifications: Hole Area (% of actual area),
Cap Slot Height and Max Tray DP (height of liquid).

Bubble tray calculations are based on the method described
in Design of Equilibrium Stage Processes by Bufford D. Smith
(Wiley & Sons).

5. Click on the Chimney radio button.

In the Chimney Tray group, enter values for Riser Area (% of
AA), Riser Height, Chimney Tray Spacing, Max Tray DP

(height of liquid), Chimney Weir Height, and Residence
Time.

6. Click on the Sump Tray radio button.

In the Sump Tray group, enter values for Sump Tray
Spacing, Liquid Height, Residence Time, and Max Tray DP
(height of liquid).

12-52




Window & Help Options 13-1
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v 2'Workbook - Case [Main)

Introduction

13.1 Introduction

This chapter provides descriptions for the options available in
the Window and Help menus.

To access the Window or Help menu options, do one of the
following:

Click the required menu bar item to open the associated
menu.

Use the ALT key in combination with the underlined
letter in the menu title. For example, ALT W opens the
Window menu.

Use the ALT key by itself to move the active location to
the File menu in the menu bar. When the menu bar is
active, navigate across it using the keyboard. The UP
and DOWN arrow keys move through the menu
associated with a specific item, while the LEFT and
RIGHT arrow keys move to the next menu bar item,
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.

13.2 Window Menu

This menu contains general Windows application functions. The
commands are as follows:

Command ‘ Description

Arrange Desktop | Cascades all property views that are currently open

and not iconized. Face plates are placed in rows or
column according to the specifications on the Desktop
page of the Session Preferences property view. Refer
to Section 12.2.3 - Desktop Page, for more

information.

Arrange Icons Arranges icons horizontally at the bottom of the
Desktop.

Close Closes the active property view.

Close All Closes all property views.

Save Workspace Saves the current property view layout for future use.

Load Workspace Loads another HYSYS case which is currently open.

This function lets you toggle between cases.
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The last section in this menu lists all open property views on the
Desktop. The active property view is indicated by a checkmark.

13.2.1 Save Workspace

You can save different Workspace arrangements within a HYSYS
case. The Workspace is a specific organization of property views
for the current case. For example, create an arrangement of
property views that has the PFD, Workbook, Controllers, Strip
Charts, etc. You can name each arrangement individually, then
access the arrangement at any time.

N Save Workspace [ ]
Save Workspace As:
IColumn Profile Setup|
Awvailable Warkspaces:
Clear Desk Top Save I
Input Format —
Cancel |

This has no effect on the calculation status. It is simply the way

the various property views are arranged. After changes are

made to the Desktop arrangement, reload a saved arrangement

to access the property view layout.

1. From the Window menu, select Save Workspace. The
Save Workspace property view appears.

2. In the Save Workspace As field, enter the name of the
workspace.

3. Click Save.

13-3



13-4

Window Menu

13.2.2 Load Workspace

The Load Workspace property view displays all cases that are
currently open and the workspaces available for the loaded
case.

Loading a Workspace

1. From the Window menu, select Load Workspace. The
Load Workspace property view appears.

‘;‘! Load Workspace
Mad  File Name Case Description
* D:\Progra Hyprotech\HYSYS 3.0 Build 4514 45NoMame.hsc
A 1 HyprotechMHYSYS 2.0 Buld 4514 5 amplesila-a hee Matural Gas §
Current " orkspace Levailable \Workspaces
Case:
Clear Desk Top Laad
GZhse Input Format —
‘Workspace:
Input Format
v Save when switching Cancel

Select the Save when Switching checkbox to save the case
when switching between workspaces.

2. In the list of available cases, select the case in which you are
currently working.

3. From the list of available workspaces, select the workspace
you want to use.

4. Click Load.

Switching to Another Open Case

1. From the Window menu, select Load Workspace. The
Load Workspace property view appears.

2. From the list of available cases, select the case in which you
want to switch.

3. From the list of available workspaces, select the workspace
you want to load in the new case.
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Help
4 HYSYS Help Topics
Help on Extending HY'S'v'S
&2 Help on the Current Form F1

Bug Reports...

R bbout HYSYS...
Hyprotech an the 'Web

4. Click Load.

Select the Save when Switching checkbox to save the case
when switching between cases.

13.3 Help Menu

The following table lists and describes the commands in the Help
menu:

Command ‘ Description

HYSYS Help Opens the HYSYS Online Help to the Welcome page.
Topics

Help on Opens the HYSYS Extensibility Online Help.
Extending HYSYS

Help on the Opens the HYSYS Online Help to the topic that relates

Current Form to the active property view. If no topic is found for that

property view, the Welcome page appears.
Accesses HYSYS’ unique bug reporting option.
About HYSYS Provides information about HYSYS (version, etc.).

Hyprotech onthe | Clicking the Hyprotech on the Web command opens a
Web sub-menu with a link to the Hyprotech Web site.

13.3.1 Adding a Bug Report

1. From the Help menu, select Bug Reports. The Bug Reports
property view appears.

2. Click the New button to display the Bug Report property
view.
3. In the Bug Title field, type the name of the bug report.

4. The current date and time appear in the Date field, but you
can change it if necessary.

5. In the Reported by field, type a contact name so Hyprotech
Technical Support can ask further questions or provide
answers to the problem.

6. In the Class group, click either the Bug or Enhancement
radio button.

7. 1Inthe Priority group, click either the High, Medium, or Low
radio button.

Bug Reports
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10.

11.

12.
13.
14.

In the Program Area field, enter the area of the program in
which the bug is found.

For example, if a bug is found on the Assay tab of the QOil
Characterization environment, specify Assay tab - QOil
Characterization environment. Be as specific as possible so
the problem can be located.

In the Step-by-Step Description field, enter the steps
used to produce the bug. Be as specific as possible so the
problem can be located and fixed.

In the Reproducibility group, click either the Always,
Sometimes, or Never radio button.

Click the Write button to display the Save File property
view.

Specify a name and location for your bug report file.
Click Save.

E-mail the bug report file to the Support Center at
support@aspentech.com.

13 3.2 Editing a Bug Report

4.

From the Help menu, select Bug Reports. The Bug Reports
property view appears.

From the list of available bug reports, select the bug report
you want edit.

Click the Edit button to display the Bug Report property
view.

Modify any of the parameters making up the bug report.

13 3.3 Deleting a Bug Report

From the Help menu, select Bug Reports. The Bug Reports
property view appears.

From the list of available bug reports, select the bug report
you want delete.

Click the Delete button.

You are not prompted to confirm the deletion of a bug report,
so ensure the correct report is selected before deleting.
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oil into flowsheet 6-16 Modal Property Views 12-7
operation from flowsheet menu 8-5 Mouse Wheel Scrolling 10-24
operation from workbook 7-61 MPC Controller 8-42
stream from flowsheet menu 8-5 Multi-flowsheet Architecture 1-6
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Naming Preferences 12-11
Navigation Between Flowsheets 3-17
Neutralizer 8-26

Non-Modal Property Views 12-7
Notes 11-24

Notes Manager 7-52

o

Object
browser 7-50
deselection 10-15
moving 10-15
multiple selection in PFD 10-14
single selection in PFD 10-13
transformation 10-20
variable table 7-89
object inspect menu 1-8
Object Navigator 7-47
entering build 7-49
locating 7-49
multi-flowsheet navigation 3-17
object filter 7-48
Object Palette 8-3
Object Status Window 1-13
object inspect menu 1-15
Objects
combine into subflowsheets 10-38
Oil Characterization Environment
See Environments
Oil Manager
adding blend 6-8
adding correlation set 6-13
adding user property 6-11
assay 6-5
basis environment 5-17
cloning blend 6-10
cloning correlation set 6-15
cloning user property 6-12
correlation 6-13
cut blend 6-8
deleting blend 6-10
deleting correlation set 6-15
deleting user property 6-12
editing blend 6-9
editing correlation set 6-15
editing user property 6-12
install oil into flowsheet 6-16

oil characterization environment 6-3
oil output settings 6-3
user property 6-10

Oil Output Settings 6-3, 7-47
Oils Preferences 12-45
Operations

analysis 3-30

connecting in PFD 10-34

deleting from workbook 7-62
installing from flowsheet menu 8-5
installing from workbook 7-61
performance 3-30

subflowsheet 3-13

Optimization Objects 7-54

adding 7-54
deleting 7-56
editing 7-55

Optimizer 7-19

P

Pan/Zoom Functions 10-7

See also PFD

Paste Command 10-3
Performance Page 12-14
Performance Speed 12-14
PFD 7-74

accessing objects property views 7-79
adding annotations 10-42
additional functions 10-12

aligning objects 10-17

auto positioning 10-16

auto snap align 10-17
auto-scrolling 10-24

break connection icon 10-37
changing icons 10-21

cloning objects 10-40

closing panes 7-95

colour schemes 12-37

column subflowsheet 7-82

column tables 7-92

connecting logical operations 10-35

connecting operations to streams 10-33

connecting streams and operations 10-31

connecting two operations 10-34
creating streams from operation 10-32
Cut/Copy/Paste 10-40

Cut/Paste Functions 10-38

deleting streams and operations 7-80
deselecting objects 10-15
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disconnecting streams and operations 10- move 10-9

35 size 10-9
editing 10-4 PFD Notebook 7-75
exchanging XML files 7-95 deleting a PFD 7-77
exporting objects 10-39 installing a new PFD 7-76
flowsheet analysis 7-78 renaming a PFD 7-77
hiding objects 10-45 PFR 8-23
importing objects 10-40 PID Controller 8-40
label variables 10-41 Pipe Segment 8-15
line segments See also Line Segments 10- Playback

25 See Script Manager
modes See also PFD Modes 10-8 Plots
moving objects 10-15 control 10-46
multi-pane 7-93 printing 9-6
notebook 7-75 Precipitator 8-28
object inspect menu 10-6 Preference
object transformation 10-20 See Session Preferences
object variable table 7-89 Printer Setup 9-7
open PFD option 7-81 Printing
pan and zoom 10-7 datasheets 9-4
printing 9-6 menu bar 9-3
printing as a DFX file 9-17 menu bar command 4-9
quick route 10-12 options 9-3
rebuilding 10-31 PFD 9-6, 10-46
resizing panes 7-95 PFD as DFX file 9-17
reveal hidden objects 10-45 plots 9-6
selecting objects 10-13 printer setup 9-7
show/hide subflowsheet objects 7-81 reports 9-17
sizing objects 10-18 snap shots 9-7
stream label options 10-41 Property View
subflowsheets 10-38 flowsheet analysis 3-28
swap connections 10-19 locating 7-49
swap connections button 10-12 Publishing Stream & Operation 10-23
table properties 7-90 Pump 8-13
tables 7-88
thick stream line 10-22 Q
tools 10-7 Quick Route 10-12

wire frame/3D icon 10-22

working across panes 7-94 R
PFD Colour Schemes 7-83 Reaction Package 5-28, 7-56
adding query colour scheme 7-85 Reactions
changing 7-85 adding 5-19
deleting query colour scheme 7-86 adding set 5-21
editing query colour scheme 7-86 adding set to fluid package 5-22
selecting 7-85 basis environment 5-18
PFD Menu 10-5 copying 5-20
PFD Modes copying set 5-22
attach 10-9 deleting 5-20
auto attach 10-9 deleting set 5-21
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editing 5-20
editing set 5-21
exporting set 5-22
importing set 5-22
Real Format Editor 10-55, 12-29
Reboiled Absorber Column 8-33
Recording
See Script Manager
Recycle 8-39
Reflux Absorber Column 8-31
Relief Valve 8-17
Report Builder 9-13
Report Manager 9-8
Report Preferences 12-30
Reports 9-8
creating 9-9
deleting 9-13
editing 9-13
editing datasheet 9-12
format and layout 9-13
inserting datasheet 9-10
printing and previewing 9-17
removing datasheet 9-13
text format 9-15
Resource Preferences 12-37
Rotary Vacuum Filter 8-21
RTI Server 12-19
Runtime Mode 11-71

S

Sample Interval 11-11
Saving
file locations 12-36
save all cases 4-7
save as 4-7
simulation case 4-7
workspace 13-3
Scenarios
adding to databook 11-27
deleting 11-29
recording states 11-27

viewing in data recorder 11-28

Script Manager 11-53
playback 11-55
recording 11-54

Selector Block 8-41

Separator 8-7

Session Preferences 12-3
colour options 12-37

column options 12-5, 12-20
cursor options 12-42
desktop options 12-9
dynamics options 12-13
errors options 12-5
file location options 12-36
file saving options 12-35
fonts options 12-39
format options 12-28
general options 12-5
icon options 12-41
license options 12-16
licensing options 12-17
loading 12-4
modifying formats 12-28
naming options 12-11
oil assay default definition 12-45
oil characterizing options 12-45
performance setting 12-14
register external extension options 12-44
report company information options 12-
34
report format/ layout options 12-31
report information options 12-33
report text format options 12-32
RTI server options 12-19
saving 12-4
sound options 12-43
status window options 12-21
tool tips options 12-12
trace window options 12-21
tray sizing options 12-48
units options 12-23
Set 8-39
Short Cut Distillation Column 8-37
Simple Solid Separator 8-18
Simulation Basis Environment
See Environments
Simulation Basis Manager 5-3
Simulation Case 1-9
calculation levels 7-7
converting case to template 7-9
manipulation 7-5
status 7-6
Simulation Environment
See Environments
Simulation Menu
dynamic/ steady state 7-39
enter basis environment 7-42
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event scheduler See also Event Scheduler
7-20
importing & exporting user variables 7-46
integratorSee also Integrator 7-36
main properties See also Simulation Case
7-5
oil output settings 7-47
optimizer See also Optimizer 7-19
simultaneous adjust manager 7-38
solver active/ holding 7-40
user variables See also User Variables 7-
42
view equations 7-41
xml See also XML 7-10
Simulation Navigator 7-50
viewing an object 7-52
Simultaneous Adjust Manager 7-38
Snap Shot 11-26
Snapshot Manager 11-46
Solver Active 7-40
Solver Holding 7-40
Sorting
schedule/ sequence/ event 7-33
Sounds 12-43
Starting a Simulation Case 4-3
States
See Snap Shot
Steady State 7-39
Step Size 7-38
Streams
adding utilities 7-97
allowing multiple connections 12-5
analysis 3-28
bend points 10-27
defining energy stream 8-7
defining material stream 8-6
deleting from workbook 7-62
deleting utilities 7-99
installing 8-5
installing from object palette 8-3
installing from workbook 7-61
manual route mode 10-25
PFD label options 10-41
quick route mode 10-25
view new upon creation 12-5
viewing utilities 7-98
Strip Charts 11-10
adding 11-11
curves 11-13

deleting 11-12
graph control 11-18
graphical line appearance 11-20
graphical line properties 11-21-11-22
historical data 11-25
interval markers 11-16
Logger Set-Up 11-11
Logger Set-Up-All 11-11
manipulating x-axis 11-15
manipulating y-axis 11-14
object inspect menu 11-18
print control 11-24
viewing 11-12
zooming 11-16
Subflowsheets 3-13
advantages 3-14
capabilities 3-14
components 3-14
creating 10-38
viewing from workbook 7-65
Swapping Connections in the PFD 10-12

T

Tank 8-8
Tee 8-18
Templates 3-19
creating 3-24
exported connections 3-20
exported variables 3-23
feed and product streams 3-21
information 3-19
installed simulation basis 3-21
installing 3-26
reading 3-27
tag 3-21
Terminology Structure 1-9
Three Phase Distillation Column 8-36
Three Phase Separator 8-8
Tool Tips 12-12
PFD 7-80
Toolbar 1-17
Tools Menu
case collaboration 11-94
case security 11-57
case summaries 11-4
control manager 11-42
correlation manager 11-78
databook See also Databook 11-5
dynamics assistant 11-41
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echoid 11-77
face plates See also Face Plates 11-39
macro language editor 11-55
pfd 11-3
reports 11-5
script manager See also Script Manager
11-53
session preferences 12-3
utilities 11-5
workbook 11-3
Trace Window 1-13
object inspect menu 1-16
Transfer Basis
flash types 3-22
See Flowsheet
Transfer Function Block 8-42
Tray Sizing Preferences 12-48
packing options 12-50
parameters options 12-49
tray setting options 12-51

U

Unit Set 12-23
adding 12-24
adding conversions 12-25
changing 12-25
deleting 12-24
deleting conversions 12-27
viewing conversions 12-26
viewing users 12-27
Units Preferences 12-23
User Property
adding 5-26
basis environment 5-25
deleting 5-27
editing 5-27
oil environment 6-10
User Variables 7-42
adding 7-45
deleting 7-45
editing 7-45
exporting and importing 7-46
Utilities 7-96
adding 7-96
deleting 7-99
viewing 7-98

\'"/
Valve 8-16

Variable Navigator 11-108
navigator scope 11-109
using 11-108

Viewing
user password 11-66
utilities 7-98

w

Window Menu 13-2
load workspace 13-4
save workspace 13-3
switch workspace 13-4
Windows Functionality 1-4
Workbook 7-58
accessing objects 7-63
adding new tabs 7-67
deleting operations 7-62
deleting streams 7-62
deleting tabs 7-70
editing tabs 7-68
exporting 7-73
exporting tabs 7-73
importing 7-74
importing tabs 7-74
installing operations 7-61
installing streams 7-61
object hide 7-71
object reveal 7-71
object sort 7-70
opening 7-59
show name only 7-66
sorting information 7-70
tab setup 7-66
tables on PFD 7-88
variable sort 7-72
viewing subflowsheets 7-65
Workbook Menu 7-60
export 7-73
import 7-74
order hide reveal objects 7-70
page scope 7-65

setup 7-66
Workspace
loading 13-4
saving 13-3
switching 13-4
X
XML 7-10
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