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1.1

1.2

1.3

Introduction

Congratulations with your choice of Irene Pro 5.0. Irene Pro is the application for the
analysis and simulation of gas distribution networks.

How to Use this Manual

In Chapter 2 of Irene Pro , an explanation is given of how Irene Pro works. This gives
a quick insight into the operation of Irene Pro. Each function is dealt with
independently in the following chapters. Here are also highlighted sections:

The highlighted sections show directly the steps needed to perform a function.
Often, the function is known, but the question is where to find the function required.
The highlighted sections give a direct answer.

The names of menus and buttons are shown in bold.

New in Irene Pro 5.0
Irene Pro 5.0 is a complete redesigned version. See release notes for an overview of
all other changes.

Irene Pro is continuously being developed. You, as a user, have great influence on
this. The Irene Pro team tries to include as many of your wishes as possible in the
development.

Demo Version

A demo version is available for free download at www.Irenepro.com. With this demo
version it is possible to complete a capacity calculation of a gas network which
comprises of one network, a maximum of 50 pipelines and one supply point.

If the calculation of a larger gas network is desired, a licence can be requested from
Kiwa Technology

The table hereunder summarizes the differences between the demo version and the
version of Irene Pro with the most extended licence.

Modules Capacity Calculation Capacity Calculation,
Dimensioning, CML, Green+,
Operations

Network 1 According to license

Pipelines 50 According to license

Stations 1 According to license

Reporting Limited Complete

Calculation with No Yes

Regulators

Use of online No Yes

background maps

The most recent version of Irene Pro, including this User's Manual and the release
notes, is available for download from the website www.lrenepro.com.

The download and installation procedure is described in Annex VI.

© Kiwa Technology B.V. -5-


http://www.irenepro.com/
http://www.irenepro.com/

2 Irene Pro Basic Principles

Irene Pro works in a graphical environment. In the figure below, one or more
networks are shown. These networks could have been imported from a GIS (XML-
format), or drawn in by hand. Subsequently, it is possible to perform calculations and
analyses using these networks. The results can then be shown graphically.
Additionally, reports about the input data and the results can be generated in several

ways.
/ Quick menu Ribbons
T e ka e B R e w2 e T e e R

L AL S ertification | “ear of imstalition Prewsure
FE ]

aipeiine - Properties

M Al A F

Property dock Information Drawing Calculation
bar dock

The file menu, quick menu, ribbons and the docks are explained below shortly.

2.1 File menu
The file menu contains everything concerning opening, importing and saving.
Furthermore it contains information about Irene Pro and the licenses. User settings
can be modified.

2.2 Quick menu
The quick menu contains the buttons for undo and redo as well as saving the current
file.

Cholsd =N
43

Undo/redo Save

2.3 Ribbons
The ribbons can be found at the top of the screen. There are several different
ribbons, but the first part of each ribbon contains always the same options. The
second part contains the specific options.

© Kiwa Technology B.V. -6-



Start  Edit  Results  Definitions

Active ne

NET100 - & N I
Tapna W HEL FH @S A O
. Map Grid [Object| Show Favourites Select  Selecton  Assets Settings Check  Manual
68 23 e\ info network
View options Markeringen
J 1 J
Fixed functions Specific functions

2.4 Information bar

The status bar is shown at the bottom of the screen. It displays the statistics of the
active network.

Information regarding the active network

v

#Pipelines 51 | #5tations 2 ‘ #\alves 2

Coc":rdir‘Tes (116.74, 55.04) | Motification

#Consumers 10 | #Profile consumers 3
Co-ordinates of mouse

pointer
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3 Menu Settings

Through the menu Settings it's possible to alter a number of settings. It can be
opened from the Start ribbon with the button:

€3

Settings
Alternatively it can be opened from the file menu. It opens the following dialog:

@ Settings = = a X

Calculation Default gas Default profile Language Maps API Keys
Presentation Themes Labels Units Folders Mouse
Background color &
Object Size Color Line size
Pipe line N 1,00 EI
Text 10 ;
Station 20 g 3,00 g
Compressor 20 g 3,00 ;
Valve 15 g 2,00 ;
Consurner 15 g ‘ N
Profile consumer 15 g /\ﬁ 1,00 g
Prafile supplier 20 g D 3,00 ;
Altitude 10 ; N
Nodes sofs] O oz [
Notes e 100 [
Inactive networks 30 g B
Min. diamter active grid 0.04 N
Min. diamter inactive grid 0.
Zoomlevel small pipes 1,00

| OK | | Cancel | | Apply |

The window contains several tabs with all kinds of default settings. You can modify
them to your preferences.

Presentation
Themes

Labels
Units

Folders
Mouse
Calculation
Default gas

Default profile
Language

Maps
API keys

Settings for the presentation of the grid.

Settings for colour themes (themes are used to present
information in colour, size and value labels)
Determines which labels are default shown.

The units used for presenting properties and calculated
values.

Settings for folders and files.

Settings for mouse functions

default settings for the basic capacity calculation
Settings for the default gas. It is only used in case the
network has no selected gas.

Default consumer definition used for profile consumers.
Select the preferred language. After change, the application
has to be restarted.

Settings for background maps and coordinate system
API Keys for OpenWeather services
(https://home.openweathermap.org ) and Google

© Kiwa Technology B.V.
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4

4.1

4.2

Working with Files and Reports

Irene Pro uses XML files to exchange information with other Geographical Information
Systems (GIS). Irene also offers several import, export and reporting options. These
are found in the File menu:

C)

About IRENE Pro

Options
The different options are explained in detail below.

New / use template

With the option Empty the existing environment (all open networks) is closed and re-
initialised (with a low pressure network of 100 mbar). If you use the option New - use
template, the new environment is initialized with the definitions for network, material
and consumption of the chosen template. You can create your own templates by
saving existing files as template, see §4.1.

Procedure:
e Select the File menu
e Click on New - use template.
e Select the template and click on Ok.

Open a File and Import.
In the Open tab and Import tab several options are available.
e Recent opened files list
e Browse: opens a file dialog
e Open as read only: same as browse, but the file is opened read only.
Changes can be made, but must be saved in a new file.
e Import notes: notes can be saved and imported separately.
e Import fence: a saved fence can be imported.
o Import DWG / DXF: selected layers are imported as new subgrid (just the
polylines are imported as pipeline, other objects will not be imported).

If you have already opened an environment with a network, you’re asked if you want
to close the existing environment. If you choose yes, the present networks are closed

© Kiwa Technology B.V. -9-



4.2.1

4.3

before opening the new file. If you choose not to close the existing environment, the
contents of the file are added to the existing environment.

It is possible to import multiple files together. It is also possible to open different files
after one another. The networks in these files are all imported in the same
environment.

Tip
Key combination Ctrl+o opens the open file dialog.

Procedure for Opening Files:
e Select the File menu
e Click on Open.
e Select Browse
And select the type of file (.Irene, .xml or .IUF. Default is .Irene, the other
types are for backwards compatibility)
e Select the file and click on Open

The networks in the files are opened and shown in the environment.

A description of the XML- format is available for download from the website
www.lrenepro.com.

PLEASE NOTE: There is no direct link between the opened files and the graphic
environment. Changes which are made in the graphic environment will not be saved
in the files which have been opened. If it is required that these changes are saved,
then this must be done via the menu Save or Save As. The complete environment
with all networks will then be saved in the first opened file, please refer to § 3.3.

Import DWG/DXF
It is possible to import line strings as pipelines from a DWG or DXF file.

Procedure for importing pipelines from DWG/DXF Files:
e Select File - Import
e Click on Import DXF or DWG.
e Select the file and click on Open
e Wati until a dialog appears with all available layers (this can take a while,
depending on the file size.)
Select the layers containing the mains
Click on Ok
e Each selected layer will be imported as a separate network, with the same
pipe material for each pipe. If applicable, you can merge the separate
networks afterwards (see Error! Reference source not found.)

Save

All networks in the current environment are saved in a single Irene file via the File,
Save menu. This is the .Irene file which was first opened (the name of the file is
shown in the centre of the upper bar of Irene Pro). In case you opened a read only
file, you are asked for a new file name and/or location.

Tip
Using the quick menu you can save directly.

© Kiwa Technology B.V. -10 -
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Tip
Key combination Ctrl+s also saves the file.

PLEASE NOTE: If multiple files have been opened, then all imported networks will be
saved in the XML file which was opened first.

PLEASE NOTE: The results of calculations are included and also saved, but only if
they are still valid (no changes have been made after the calculation). There is also
an option to save without calculation results anyway.

4.4 Save As
Through the menu File, Save As the existing environment consisting of all the
networks is saved in a user defined file and location.

Besides saving to an Irene file, there are several other options:
e Save as Template

Save the notes

Save the fence

Save as ESRI Shapefiles

Save as DXF

Create PDF report

After you have chosen Save As, multiple file types can be chosen, see the table
below.

Irene-file (*.Irene) The network is saved, including calculation results,
in a standard Irene-file (this is an XML file).
Irene-file without calculation  The network is saved without the results of the

results (*.Irene) calculations.
Irene-file as template A template file is made, based on the current
(*.template) environment. The template will contain all

definitions ( network definitions, material definitions,
etc.), of the current environment. Objects, like
pipelines and stations, are not saved in the
template. The template can be used to initialize a
new environment with all definitions, see §4.1.

PLEASE NOTE: If multiple files have been opened,
then the definitions of all imported networks will be
saved in the template.

DXF-file (*.dxf) The current screen display is saved as a DXF file.
This file can be opened with any program that
supports the DXF format, enabling you to make a
vector plot of the network.

PLEASE NOTE: The background maps and
gridlines are not saved to the DXF.

4.4.1 Notes / Save and import
If there are any notes present, they can be saved to a separate file. Saved notes files
can be imported. The advantage is that all the notes can be reused with other .Irene
files.
Procedure:
Save notes:
e Add notes, see §9.1
e Select the File menu.

© Kiwa Technology B.V. -11 -



4.4.2

4.4.3

4.4.4

4.4.5

e Click on Notes, Save.
e Select a location and file name and save the notes.

Import notes
e Select the File menu.
e Click on Notes, Import.

e The previously saved Notes are imported.

Import / Save Fence

If you have drawn a Fence (see §9.2.2), it'’s possible to save the shape and location
of that Fence. After saving you can import and reuse this Fence again (import).

The Fence is saved as a .fence (which is a XML file). The file contains the
coordinates of the corners of the Fence.

Procedure:
Save a Fence:
e Draw a Fence, see §9.2.2
e Select the File menu.
e Click on Fence, Save.
e Select a location and file name and save the Fence.

Import a Fence

e Select the File menu.

e Click on Fence, Import.

e The previously saved Fence is opened.

PLEASE NOTE: Any current Fence is replaced by the imported Fence.

Export ESRI-Shapefiles
You can also export to ESRI-shapefiles. For each object (like pipes, stations and
valves) files are made. These files can be viewed with any viewer that supports ESRI-
shapefiles.
Procedure:
e Select the File menu.
e Click on Export ESRI-Shapefiles.
e Select a location for the files.
PLEASE NOTE: Since multiple files are concerned, it is advisable to
create a folder for the files.
e You will noticed as soon as the export is ready.

DXF-file
The network and selected calculation results can be saved as as DXF.

Procedure:
e Select the File menu.
e Select Save as DXF file.
e Select a location for the files.

PDF report
From the calculations and the current view a PDF report can be generated.

| Procedure:

© Kiwa Technology B.V. -12-



e Select the File menu.
e Select Save as PDF file.
e Select a location for the files.

© Kiwa Technology B.V. -13-



5 Mouse operations

The mouse is in selection mode by default.

Left mouse button
o Single click on object: select the object
o Double click on object: opens the properties dok in case it is not yet
open.
o Drag: pan the drawing
With key combinations:
Alt+click: draw fence (polygone)
Shft+drag: draw fence (rectangle)
Ctrl+drag to the right: zoom in on the dragged rectangle.
Ctrl+drag to the left: zoom out around the rectangle. The bigger the
rectangle, the more zoomed out.
Right mouse button
Opens a context menu.
Wheel
o Scroll: zoom in or out
o Double click: fit view or fit view to active subgrid (can be set in the
settings menu)
With key combinations
o Ctrl+scroll: pan up/down
o Shft+scroll: pan left/right

O O O O

The mouse can be in a special mode (like drawing or zooming). Clicking with the right
mouse button returns the mouse to its original function.

5.1.1 Selection when multiple objects are present at the same location

In case
object a
select it

there are multiple objects close to each other, a selection menu will open. The
t the top of the list is selected by default. Click another object in the list to

. You can also use the right mouse button to open the context menu for an

object in the list:

&

+
L

F ]

@ Select itern — O X L

Metworl  Type Marme
MET100 |Station

Station

Properties
Move

Delete

Figure 1

: context menu in case of multiple objects at the same location

© Kiwa Technology B.V. -14 -



6 Display

6.1 Line Width, Colour and Other Display Options.
The presentation of the networks can be adapted to personal preferences. Beside the
line width and size of objects, also the font size, the number of decimals and the
background colour can be changed. These changes are temporarily, when performed
by using the toolbar. Permanent change can be achieved via the Settings menu.

6.1.1 Changing the Display Using the ribbon
Using the button bar it is possible to change the presentation directly. The button bar
contains the following options:

'\1 '\__ <4— Increase/decrease line thicknes
A: A~ 4 |Increase / decrease font size

*'-53 oa <«4— Increase / decrease number of decimals.
. &

The changes are not saved when the file is closed. This means that the presentation
will have the original settings when started again. If you want the change to be
permanent, please use the Settings menu (see § 6.1.2).

6.1.2 Permanently Changing the Presentation using the Settings Menu.
The presentation changes made using the Settings menu are retained when Irene
Pro is closed. When the application is restarted, the presentation is initialised with
these settings.

© Kiwa Technology B.V. -15-



Procedure:
e Select the Settings menu.
e Select the Display tab.

@ Settings - m] *

Default gas Default profile Language Maps AP Keys

Presentation Labels Units Folders Calculation

Background color &

Object Size Color Line size

Pipe line N 40 E| Click on the object to
Text A / select and set a different
Station 30 408 COIOUr

Compressor 30 400

Valve 10 200

Consumer 10 h

Profile consumer 10 ' 2.00

Profile supplier 10 D 200 E

Altitude 10 100 5

Modes 5 (@) 200 E

Motes 20 /0

Inactive netwarks 20

| OK ‘ | Cancel | ‘ Apply |

e Choose the desired background colour using Background Colour.

e Set the size and the line width for each object.

e Set the colour of an object by clicking on the picture of the object. A
dialogue box will appear and you can select the desired colour.
(With Stations and Valves you can select different colours for the closed and open status. )

e Choose the transparency of the inactive networks using Alpha Inactive
Network (inactive networks are then shown with a lesser contrast than the active network).

e Click on Ok or Apply to save the settings.

6.2 Background Map and Grid
The background map and the grid can be activated using the following buttons:

Grid
M " Grid Object
T info

Background Map

The function can be deactivated by clicking the button again.

6.2.1 Providing the background maps
Background maps are not provided with Irene Pro. Background maps are based on
ESRI world files. It consists of image files (liff, jpeg, bmp or png) and ESRI World
Files with the same name but a different extension (tfw, jgw, bpw or pgw). These can
be purchased separately from third party organisations.

© Kiwa Technology B.V. -16 -




Procedure:

€3

e Select the Settings menu Setings
e Select the Map tab:

@ Settings - O X

Presentation

Labels | Units | Folders | Calculation

Default gas | Default profile | Language ‘ Maps ‘ AP Keys

Map source Local folder

Maps local CAUsers\PostmPe\AppData\Localkiwa\irenepro3 IZI

| Update map index ‘

| OK H Cancel || Apply |

e Select the location where the maps are stored:
e Click on Ok or Apply to save the settings.

When everything is set up correctly, it is possible to turn the displaying of background

maps on and off using the button "

It is possible that the colours of the background map are too dominant. In that case

you can set the Soft tone color, Dark Grey or Grey scale, using the drop down next to
the button.

Procedure:

e Click on the arrow next to the button for showing back ground maps.
e In the drop down select one of the available options.

Figure 2: Display with background maps shown in Color, Soft tone color, Dark grey,
and Grey scale.

PLEASE NOTE: After the selection of the Map folder, Irene Pro creates an index file

once (WorldFileIndex.xml), and places this in the map folder. If changes are made to
the map, you have to update the index file:

o Select menu Settings
e Select tab Maps
e Press button Update Map Index

© Kiwa Technology B.V. -17 -




6.2.2 Grid
The grid can always be activated, even when no gas network is present. The grid is

turned on and off using the ““ " button.

500,00 m

Figure 3: View interface, at the left without grid, at the right with grid on.

The grid adapts — together with the scale ruler — while zooming in and out. The length
of the ruler and the description matches the height and width of the grid cells.

6.3 Objectinfo

When hoovering above an object, a text is shown with information about the object.
This is a so called tooltip. The tooltip can be turned on or off using the button:

Chbject
info
The information comprises the identification of the object, and, depending upon the
type of object, some additional information (for instance, for pipelines the material
and the diameter will be shown). The information is shown near the mouse pointer.

{0
Jf{?
h .
le
b &
0
. J-t"g

Leiding: 493232098

493232098

40 PVCSV 10 110

Berekend debiet: 26 m*/h

Figure 4: Tool tip near mouse cursor with information about the pipeline.
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6.4 Mark

6.4.1 Show
With this button any applied markings can be switched on and off.

5/

Show

6.4.2 Favorites
All defined markings that are a favourite are applied to the active network.

5/
Favourites
6.4.3 Select
Open the available marking definitions to select and apply them. You can also modify
or create new definitions.

%

Select

6.5 Activate / deactivate fence
| case a fence is present it can be activated /deactivated with this button:
r="
1%

Selection

6.6 Copy current view
The present view can be copied as a screenshot using Ctrl+c.

Werkwijze:
Make the drawing active by clicking it

[ ]
Use key combination Ctrl + ¢

-19-
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7 Search

Irene Pro offers a search function for retrieving objects in the network or an address
location.

Input search command Search filter

Find l ‘%’ @
?

Search (next)

There are three ways of searching:

o |Dor Name
Search on the unique identifier or the name of an object. You can fill in the
whole name or a part of the name. The drawing is centred around the found
object. By pressing the search button again, the next object that complies
with your search string is searched.

e Coordinate
You can also fill in a coordinate. The drawing is centred around the
coordinate.

e Address
If an internet connection is active, you can also type in an address. If the
address is recognized, Irene will zoom to the address location. The address
service of Open Street Map is used or from Google Maps if a Google API key
is available (see API Keys in the settings dialog).

With the search filter you can limit the search to certain types of objects:

Find 1224 L%

< Al
+| Pipeline
| Station

¥| Consumer

| Profile consurner
| Walve

| Altitude

< Wark plan

v Mote
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Procedure:
e Fillin the Name (or part thereof) of the object, or a coordinate (in
accordance with the selected coordinate system)
e Click on Enter, alternatively, click on the button with the binoculars to the
left of the search field.
e Click again on the button to search for the next object.
e Use the filter button to limit the search to certain types of objects.

If the object, address or the co-ordinates have been found, then the drawing will be
centred around the found location. In case an object has been found, the object is
selected (marked in red).
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8 Presentation of properties and results

8.1

The properties and results is viewed with the assistance of the analyses toolbars.
The four toolbars are shown below.

Show text,

Show IDs
legenda, scale

Station themes Endpoint themes

T Ty - s+ [E] i
ool o P Pl Speed B gy e R e—

Pipeline Flow direction Consumer themes
themes

In the figure below, the general functioning of the toolbars is presented:

Text: toggles the texts.
il Legenda: show the legenda.

|£_| scale: objects are shown larger or smaller based on the selected theme

Legend and automatic limits

The legend shows the meaning of the colour scale. The upper and lower values for
the colour scale are automatically set, but you can change both the minimum and
maximum value.

Druk [mbar] n

40.0

Boundary value settings

50.0
60.0
T0.0
0.0
0.0

100,

Automatically reset
yo boundary values

Irene pro determines the limits of the scale such that 95% of the values falls between
the limits. Exception is pressure: the minimum and maximum pressure are set in
accordance with the network definition.
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8.2 Identification
The names of the objects are shown with the assistance of the Identification toolbar.

|dentification

Procedure:
e Click on de Identification toolbar.
The following options list is opened:

All

Pipeline

Station
Consurmer

Profile consumer
Valve

Altitude

Woark plan

+| Mote

e Click (for example) on Pipeline
e The given name for the pipeline is now displayed next to the pipeline,
please see the figure below.

5
th A Vef?u
e
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8.3 Pipeline Theme
The different calculation results are shown with the assistance of the Pipeline toolbar.

Pipelines Material Diameter State - )
-

Year of installation Pressure Pressure fall Speed Direction

Fipeline theme

Procedure:
e Click on the Pipeline theme.
The following window is opened:

Properties “
Pipelines Material Diameter [
State Year of installation

Results

Pressure Pressure fall  Speed

Speed (Flow) Flow Flaw (Speed)

Energy

Specialties

Duration Supply

Design

Design difference v

e Click (for instance) on Diameter
Pipelines are colour coded based on their diameter

O\ V/ A Y p

e With text button active the diameters are presented in tekst as well
alongside the pipelines.

e With the legend button ] the legend dialog is shown
e With the scale button active @ the pipelines are presented with a thicker

line if the diameter is bigger. Scaling follows the colour coding: from purple
as small to red as thick.
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>

V\VJith the button Ri<hting the flow direction is shown with arrows on the pipelines.

o

The following table explains each pipeline theme.

Network

Material

Diameter

State

Installation year
Pressure (isobars)

Pressure gradient
Speed

Speed (flow)
Flow

Flow (speed)
Period

Supply

Design difference

Shows each network in its own colour and the material
names alongside the pipeline (if text is on).

Shows the materials in colours and the names alongside the
pipeline (if text is on).

Remark: if scaling active, the line thickness is based on
the diameter of the pipe.

Shows the inner diameter in colours and the material names
alongside the pipeline (if text is on).

The status of the pipelines by means of colours and text.

Remark: if scaling active, the line thickness is based on
the diameter of the pipe.

The installation year by means of colours and values.

The calculated pressure distribution is shown by means of
colours and text.

Calculated pressure loss per metre in colours and values.
The maximum speed of the gas (operational conditions).
The value for flow rate is shown between brackets.

The calculated flow rates (normal conditions) are shown.
The value for speed is shown as well between brackets.
The transit time of the gas starting from the nearest supply
point (in hours). The results are shown by means of colours
and values. This is especially useful for analysis with third
party (green) gas suppliers.

Shows the pipelines downstream of a selected station,
supplier or pipeline. 1 means that all of the gas is supplied by
the selected station, as 0.4 means that 40% of the gas is
supplied by the selected station. Results are shown by
means of colours and values.

If a design calculation has been made, the difference
between the current settings and the designed network is
shown: the text shows both the current and the designed
diameter are presented. The colours show if the diameter is
increase, decreased or kept the same.
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8.4 Station Theme
The different calculation results are shown with the assistance of the Station theme.

Stations Capacity State -
Pressure downstream Pressure upstream Flow T |-I_|.,_»_;I_I|
Procedure:

e Click on the Stations Theme.
The following options list is opened:

Properties ol
Stations | Capacity

State

Results

Pressure downstream  Pressure upstream Flow

Energy Limitaticns -

e Click (for instance) Capacity.
Stations are coloured based on their capacity

e Activate text with: .

Capacity is shown in text alongside each station.

e Open the colour legend with ]|

e Activate scaling with ! . Scaling follows the colour scale: from purple as
small to red as big. In case of capacity, the stations with a bigger capacity
are shown bigger as well:

5/

J .

Several items which can be selected in the above toolbar are described in more detail
below.

None No results are shown.
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Capacity
State

Pressure
downstream

Pressure upstream

Flow

Energy
Limitation

CML

ML

8.5 Demand theme

The maximum capacity of the station.

The user provided status of the station (open or closed) is
shown by means of colours and text.

The calculated outlet pressure of the station is shown by
means of the colours and text.

The calculated inlet pressure of the station is shown by
means of the colours and text (calculate all networks with
option Use external demand).

The calculated flow rate of the stations is shown by means of
colours and values.

Same as flow, but as energy (kW)

The calculated status of a station is shown using colours and
text. There are four possible states:

Open: Station delivers at the specified pressure.

Limited to maximum: Station delivers at max. capacity
(pressure at outlet is lower than the specified pressure).
Limited to minimum: Station delivers at min. capacity (mostly
0, pressure at outlet is higher that the specified pressure)
Closed: station is out of service (set by the user).

Calculated CML (Customers Minutes Lost: chance on
number of customers * minutes per year of no delivery) due
to station failure. Results are shown by means of colours
and values. (Result of a CML calculation. CML calculations
require a special license)

Calculated ML (Minutes Lost: chance on minutes per year of
no delivery) due to station failure. Results are shown by
means of colours and values. (Result of a CML calculation.
CML calculations require a special license)

The properties and results of consumers are shown with the assistance of the

consumer toolbar.

Consumers Peak demand

. (1]

4

Peak energy Profile

i

4l

and theme i Mone - A 3%

Procedure:

e Click on the Endpoint toolbar.
The following window is opened:

Properties -
Consumers | Peak demand Peak energy
Profila Year demand

Results

Calculated demand Caculated energy -
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e Click (for instance) on Peak demand.
Consumers are coloured based on their peak demand:

8!

e Activate labels with .

The peak demand is shown in text.
e Open legend with ]

e With scaling active 2 de consumers are sized, in this case based on
their demand. Scaling follows the colour scale: from purple as small to red
as big:

®
[ )

The items in the above toolbar are described in more detail below.

Consumers No results are shown. If scaling, the consumers are sized
based on their peak demand.

Peak demand The theme shows the peak demand in m3/h of the
consumers.

Peak energy Same as Peak demand, but now as energy (kW)

Profile The profile definition of profile consumers is shown in colours
and text.

Year demand Standard Year Consumption of profile consumers is shown.

Calculated demand The calculated demand is shown.
Calculated energy  The calculated energy is shown.

8.6 Endpoint Theme
The endpoints of the pipelines are shown with the assistance of the endpoint toolbar.

. T

-

il

Tolerance Mumber of consurmers
7

Mone End points

Procedure:
e Click on the Endpoint toolbar.
The following window is opened:
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Properties -
MNone End points
Tolerance

Results

Mumber of consumers - |

e Click (for example) on Number of consumers.

The endpoints of all the pipelines are shown and coloured based on the

number of consumers:

by

e Activate labels with .

iy

The number of consumers is shown in text labels near the endpoints.

e Open legend with il

a

e With scaling active

the size:

consumers. Scaling follows the colour scale: from purple as small to red as
big. This means that the more consumers are at a certain point, the bigger

de endpoints are sized, based on the number of

ov

g )
’. 4 @ ol s E: i

o s ‘ ®

..‘ b a s ¢

& o . ‘

The items in the above toolbar are described in more detail below.

None
Endpoints
Tolerance

Number of
consumers

No results are shown.

All endpoints of pipelines are marked with a dot.

All endpoints of pipelines are marked with a circle at the size
of the tolerance.

PLEASE NOTE: Since the tolerance can be very small, also
the circles can be very small and not be visible at a normal
zoom level).

The calculation distributes consumers and pipe line
consumers towards the endpoints. This shows the result.
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9 Adapting Networks: add, modify and

deleting objects

With Irene Pro it is possible to adapt networks by adding objects, changing objects or
removing objects. It is possible to do this directly in the drawing, or through the object
lists.

9.1 Add an Object (Drawing)
To add new objects to a network, it is necessary to draw or place them. This is done
using the Drawing toolbar:
Draw Draw Draw Draw altitude
Station compressor consumer lAdd note
o Fpa@ Do Na anArE B X 8
‘3 a f o
f Draw valve \
Snap function Draw pipeline Draw profile supplier
on/off (green gas)
Draw profile
consumer
PLEASE NOTE: Drawing a pipeline is only possible if the materials have been
defined. Please refer to §11.2 as to how the definitions of materials can be added.
PLEASE NOTE: The drawing of a Profile Consumer / Supplier is only possible if
consumer profiles are present, for example, if the import already contained consumer
profiles. The creation of consumer profiles is only possible if the user has the
appropriate license.
Procedure:

e Click in the button bar on the desired object to be drawn.

e Click in the drawing with the left mouse button at the location where the
object is to be inserted. (With pipelines click multiple times for each
intermediate point. Finish by clicking the right mouse button).

e Complete the Properties screen (please, see following paragraphs as well).

e Click on Ok to add the object.

e To end the drawing click with the right mouse button.

9.1.1 Snap

The Snap function can be turned on or off with the button shown below:

R
2

Snap

This is a help function for drawing. If the mouse pointer comes near an existing
object, the mouse pointer will jump to this object. With pipelines this applies to both
pipe ends. In the case of other objects the mouse pointer will jump to the location of
the object (centre of the object). Use the snap function to ensure that the pipelines
and the objects join together.
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9.1.2 Zooming and Panning Whilst Drawing

9.2

Whilst drawing, you can still use of the zoom and pan functions. These do not end the
drawing process. By clicking the right mouse button after zooming, the mouse will
return to the drawing mode, and it is then possible to continue drawing.

Selecting and Changing Objects via the Drawing

It is possible to change the properties of existing objects. For this, the mouse must be
set in the selection mode (this is also the default mode). If the mouse is in another
mode, press the right mouse button to return to the selection mode.

T(R'jelect an object, click with the left or right mouse button (single click). With the left
mouse button, a dialogue box containing the properties is opened immediately so that
these can be changed. With the right mouse button a menu is opened in which it is
possible to select a certain action.

Procedure:
e Click the object to be changed with the left mouse button. (Alternatively,
click with the right mouse button and choose Features).
The detail window with the properties of the pipeline will open.
e Change the properties and click on Ok or Apply.

9.2.1 Selecting from Multiple Objects in One Place

If there are multiple objects clustered in a small area, the desired object is not always
immediately selected with a mouse click in that area. By further mouse clicks at the
same location with the left mouse button you can cycle through the list of objects until
the desired object is selected.

9.2.2 Fence Selection

With a Fence it is possible to select multiple objects and edit them at once. The
editing is done in the Assets dialogue screen Assets. Please, see §9.3.

Procedure for drawing a Fence:
e Method 1: Rectangle fence
Hold the shift key will dragging with the left mouse button pressed a
rectangle.
e Method 2: Polyfence
Whilst holding the Alt-key click with the left mouse button points to create a
selection area.

Open the dialogue screen Assets for editing the objects. The lists will now only
contain those objects that are completely within the fence (objects located at both
sides of the border of the fence are not selected). For further instructions please
refer to §9.3.

Tip
Click with the right mouse button in the Fence, and a menu opens with specific
functions for the selection area:

ﬁ Assets

Energy transition

T Delete all within selection
TI]  Delete all outside selection

L Mowve to new network

This menu offers the following functions:
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o Assets
The Assets screen will appear.

¢ Delete all inside fence
All objects in the active network, that are completely inside the fence, are
removed.

e Delete all outside fence
All objects in the active network that are (partially) outside the fence shall
be removed.

e Move to new network
All objects in the active network within the fence are moved to a new
network.

PLEASE NOTE: When the fence is used in combination with the assets lists, see
§9.3, the lists are filtered and showing only objects that are completely inside the
fence. Itis still necessary to select the items in the lists themselves when editing the
items in bulk, see §9.3.

PLEASE NOTE: The Fence remains active until a new Fence is drawn, or until the
selection is deactivated.

Procedure for deactivate the Fence:
e Click Selection on/off.

r="

I

L 13

Selection

The Fence has been deactivated.

9.2.3 Delete objects inside/outside the fence
After drawing a fence all objects of the active network inside or outside the fence can
be removed.

Procedure for deleting objects inside/outside the fence:
e Click with the right mouse button in the Fence.

ﬁ Aszets

Energy transition

TI[  Delete all within selection

TI]  Delete all outside selection

) Mowve to new network

e Select one of the two options to delete.

9.2.4 Move to new network
Once a fence is drawn, all objects in the active network inside the selection area can
be moved to a new network.

Procedure for moving object to a new network:
e Create a fence to make a selection of the assets of the active network.
e Click with the right mouse button in the Fence.
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&l

Aszzets

Energy transition

Delete all within selection

Delete all outside selection

T |:II |:II

Mowve to new network

e The following screen will appear:
Muove to new network n

[] Keep station pressures

Ok Cancel

e If you don’t want the Station Pressures to be adjusted to the nominal
pressure (MOP) of the new network, check Keep current station
pressures. Then press Ok.

e The following screen will appear:

(if you have made previously changes you'll first receive a warning that this
cannot be undone.)

& Details - Metwork >

Data | Comment

Metwaork name

Arsa
Morminal pressure 100.0| mbar
Minimal pressure 40.0| mbar
Gas Default - 100 mb

Apply selected gas to all networks
Visible L]
Color %’i -

ke Cancel

e Fillin all the properties of the new network.
e Then press Ok.

PLEASE NOTE: the station pressures are adjusted to the nominal pressure of the
new network, unless Keep current station pressures was selected.

9.2.5 Deleting Objects
An object can be deleted via the drawing screen.

Procedure:
e Select the object
o Press the delete key

Alternative procedure:
e Click on the object to be deleted using the right mouse button.
A menu will open.
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| e Choose Delete. |

9.3 Changing Objects via Lists
Irene Pro also offers an overview of all objects via lists. Just as in the drawing it is
possible to locate objects, change and delete them.
Filter using Mark selected Remove all object

Select network Asset tabs Fence objects with a colour markings
\ \ Select marked

objects
objects —> [ m-«ﬁ«m/

e | Supplies | Mo

Delete selected Posiots | St | e | G

e ]

Column headings:
- Filter and sort

T Name T e T Dismates T Lengn () T Sme T v T Consumercount T Ramaining - 1
.

Locate selected T

object in the drawing

HEEHEEHEessEEE

sHH

5
| Floman 1274.3059520686558

ohume 6795.911671029054

Summed values of Selected objects are
selected objects marked as blue
(blue marked)

9.3.1 Filtering the assets list
The objects in the list can be filtered based on the properties in the displayed
columns. A filter may be set for each column,. Setting is done by clicking on the filter
field in the header:

Length [m] | > * 100

Filter type

The filter type indicates how the entered filter value is used for filtering the records in
the column. Depending on the type of data in the column, you can choose from
several options. For advanced selections, the Markings offer more flexible options.
After applying markings, you can apply the same selection in the assets list by

Select markings
clicking on the button.

9.3.2 Filtering the asset list based on a Fence
The Assets list can additionally be filtered based on a Fence. You can choose
between the objects inside or outside the fence. For creating a Fence, please see
§9.2.2.
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9.3.3 Selecting Objects in the List
An object is selected simply by clicking on it. If multiple objects are required to be
selected, then use the Control (Ctrl) and Shift key, as is standard in MS Windows.
With the key combination Ctrl + a, the entire list is selected.

Each selected object is marked with a blue background in the list and marked red in
the drawing.

9.3.4 Mark selected objects with a colour
The selected objects can be marked with a chosen colour. Each selection can be

marked with it's own colour.
REMARK: The markings remain visible, even when the Assets window is closed.

Use the button to switch the visibility of the markings on/off.

It is also possible to apply markings using marking definitions. The advantage is that
the query is stored in the user settings and can be reused, see §11.9.

Procedure:
e Select the objects to be marked in the list.

Marlk selection

e Click on the button
e Select a colour in the colour picker and click on OKk.

Clear all markings:

Remove all markings

e Click on the button

9.3.5 Edit a Single Object
With a double mouse click on an object in the list, the details screen of the object is
opened. The object properties can then be altered.

Procedure:
¢ Double click on the object to be altered.
e The property dock will open showing the properties of the object.
e Change the properties in the property dock.

9.3.6 Edit Multiple Objects at Once
It is also possible to apply changes to multiple objects at once. This is achieved by
using the menu at the bottom right of the screen. Only the properties selected (ticked)
here will be changed. The remaining properties will retain their original values.

Procedure:
e Select the objects to be changed in the list
e Select (tick) at the bottom right of the screen the properties which need to
be changed for all selected objects.
e Complete the new values.
e Click on Apply

9.3.7 Deleting Objects

One or more objects can be deleted by using the button:

] |
Procedure:

e Select the list containing the objects which are to be deleted.
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Select in the list the object to be deleted.

Click on: @

The selected objects will be deleted.

9.3.8 Copy objects from and to Excel
The selected objects in the Asset dialog can be copied and pasted to Excel or other
program. It is also possible to copy a list with objects from Excel back to Irene (for
instance after modifications have been made).

Procedure:

Select the list containing the objects which are to be copied.

Select in the list the objects to be copied.

Copy the list to the clipboard using Ctrl+c, or by using the context menu
that appears when pressing the right mouse button.

Go to Excel or another program

Paste the selected objects by pressing Ctrl+v.

In a number of situations the data can be copied back to Irene Pro. The preconditions
are that the data contains exact the same columns in the same order as in the assets

dialog.

The following objects can be copied back to Irene Pro from Excel or a table in another
program:

Pipes

Precondition is that the pipelines have to have an unique ID. When pasting a
copied list of pipelines, the pipelines with the same ID are modified according
to the paste information. After pasting, a message appears showing the
number of modified pipelines. It is not possible to add new pipelines by
pasting.

Stations

In case there is already a station present at the same coordinate, than the
station will not be added, but the properties will be modified with the copied
properties. Else the station will be added.

From all the property fields, only the x and y coordinate (in accordance with
the selected coordinate system) have to be filled. Other fields can be empty,
but have to be present as column.

Consumers

Consumers are always added as new consumer. So if you want to replace
the existing consumers, you will first have to remove all existing consumers.
Both the consumption definition and the x- and y- coordinate (in accordance
with the selected coordinate system) have to be filled. Other fields can be left
empty, but have to be present as column.

Profile consumers

In case there is already a profile consumer with the same EAN code present,
the existing profile consumer will be modified with the copied properties. Else
the profile consumer will be added.

From all the property fields, the EAN, Profile definition and the x and y
coordinate (in accordance with the selected coordinate system) have to be
filled. Other fields can be left empty, but have to be present as column.
Altitudes

In case there is already a altitude with the same ID present, the existing
altitude will be modified with the copied properties. Else the altitude will be
added. From all the property fields the x and y the x and y coordinate (in
accordance with the selected coordinate system) have to be filled. Other
fields can be left empty, but have to be present as column.

© Kiwa Technology B.V. -36 -



9.4 Undo Changes
With the Undo and Redo buttons in the quick menu it is possible to undo changes or
to re-apply them.

Undo Redo
Procedure:
e Click once or more on ____ to undo changes.
e Click once or more on ___ to reapply changes.

Tip

You can also undo changes by using the keyboard shortcut Ctri+z.

With the keyboard shortcuts Ctrl+y or Ctrl+Shift+z you can reapply undone
changes.

PLEASE NOTE: If there are no changes which to be undone or re-applied, then the
relevant button is inactive (shown as grey).

9.5 Move objects to a new network
Selected objects of the active network can be moved to a new network. By using a
fence, you can select which objects are to be moved: all objects completely inside the
fence are moved.
The function Move to new network is available both in the Edit menu and the
context menu when clicking in the area on the right mouse button.

PLEASE NOTE: When performing this action, Undo will not be available anymore.
This means that this action and all actions done before, cannot be reversed.

Procedure:
e Make a selection with by creating a Fence (see §9.2.2). All objects within
the Fence are moved to the new network.
e Select menu Edit - Move to new network
(or use right mouse button menu inside the fence).
e The following dialog screen opens:

Mowve to new network n

[l Keep station pressures

Ok Cancel

e Station pressures will automatically change to the nominal pressure of the
new network. If this is not what you want, check Keep current station
pressures. Click Ok.

e The following dialogue screen opens
(If you made some changes before, you will get a warning that they can’t
be undone anymore.):
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& Details - Metwork X

Data | Comment

Metwork name

Area

Mominal pressure 100.0| mbar
Minimal pressure 400 mbar
Gas Default - 100 mb ¥

Apply selected gas to all networks
Visible ]

Color 8’! -

Ok Cancel

e Complete all properties of the new network
e Click Ok.
All objects within the Fence are moved to the new network.

PLEASE NOTE: All station pressures are modified to the set nominal pressure of
the new network, unless you had selected Keep current station pressures.

9.6 Merge Networks
In the Edit ribbon, two separate networks can be merged as one network using

-+

Merge
networks

Procedure:
e Select menu Edit
e Click Merge Networks

+

Merge
networks

e The following window appears:

® Merge networks o x

Active network Add

NET100 v | NET30

NET100 demol NET20 demol

Definitions

Join by Name “ /[ Case sensitive
e ] [ o= ]

e Select under Active network the network required to be kept
o Select under Selected for Merge the network which is required to be
merged with the Active network.

e Click on Merge and subsequently on Close.

Below is an overview of the definitions which can be selected for the merging of
networks.
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Definition Consequence of “Merge networks”

Retain all The set definitions of all components of both networks will be
retained. Definitions with the same name will be given a new

unique name.

Merge by name  The definitions with the same name in the network to be merged

and the Active network, will be replaced by the definitions of

the Active network

Case sensitive  If using ‘Merge by name’, the names of the definitions will be

distinguished when containing different capitals and lower case

characters.

9.7 Pipelines

By clicking on a pipeline a properties window will be opened that belongs to this

pipeline. The same window also opens after drawing a pipeline.

.dPipeline - Properties

Netwaork MET30 - Properties

D 11335 ry

Name @

Material 7| GY 326 4//39"90? .

Diamater 3000 e material/diameter
length  [E 137.2 m

Year

State e .| Recalculate length
4Pipeline - Calculated based on co-ordinates
Flow 0.0 m*h

Energy 0.0 kW

Speed 0.00 mys

Pressure drop 0.0 mbarn reSUltS Of the

Pressure 1 0.0 mbar ' capacity calculation
Pressure 2 0.0 mbar|

Pressure loss 30.0 mbar

Pressure loss 4 30.0 mbar|

.dPipeline - Consumers

Definition MNumber

IUF_1 |20 <—|\ consumers on

the pipeline

.dPipeline - Codrdinates

Position Ccs

103444636 : 480076505 |EPSG28992
103477677 : 489105.786 EPSGZS%&_/— coordinates
103512.237 : 489132.704 |EPSG28992

103551710 : 489162206 |EP5G28002
The following properties are available:

Network Network to which the pipeline belongs. This cannot be changed.

ID Identification of the pipeline (e.g. the ID from GIS).

Name Alternative identification of the pipeline (e.g. street name)

Material Name of the material/diameter definition. This can be selected
with the button with the three dots.

Diameter The inside diameter according to material/diameter definition.

Length The length of the pipeline. Whilst drawing this will be calculated

automatically. However, the length can also be entered
manually. By clicking the Calculate button, the length is

calculated and set on basis of the coordinates.

State The status of a pipeline is important for the calculations:

| State | Relation to the calculation
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In use Pipelines with this status are always
incorporated in the calculation
Projected Pipelines with this status are only
incorporated in the calculation as
indicted by calculation settings.

In design The diameter of these pipelines is
designed in the dimensioning
calculation. In the capacity calculation
these pipelines are not incorporated.

Out of use These pipelines are never
incorporated in the calculation.
Year Year of installation (only used as administrative feature, does

not play a role in the calculation).

9.7.1 Drawing of Pipelines
Procedure for drawing pipelines:
e Click on the button with the pipeline symbol in the menu bar:

OCKa ONOAR

Pipdaye Station Compressor Valve Consumer  Profile  Supplier Altitude Mote Workplans
consumer

e Draw the pipeline by clicking points with the left mouse button.

¢ Close drawing of the pipeline with the right mouse button.

The details screen for pipelines appears.

e Fillin the properties of the pipeline (for Materials/Diameter and
Consumption please refer to the paragraphs below).

e Click on Ok to add the pipeline.

9.7.2 Material/Diameter Selection
The material/diameter combinations are pre-defined with their own properties (please
refer to §11.2 for an explanation). In order to select a material/diameter definition for
a pipeline, you open the material selection screen by using the ... button.
Procedure:
e Click on the button with the three dots:

Material
Diameter

e The screen for the selection of the material-diameter definition will open.

® Select Material - O x
HOPE N
Name Inner diameter Roughness
[mm] [m]
HOPE O 0.0 0.0 ||~
HDPE 32 26.0 0.0000001
HDPE 40 32.6 0,0000001
HDPE 50 40.8 0.0000001
HDPE 63 55.0 0.0000001
HDPE 75 61.2 0,0000001
HOPE 90 73.6 0.0000001 |+
| Ok | | Cancel

e Select the material in the top window.

e Select the desired diameter from the list.
e Click on OKk.

The screen will close.
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| e Click on Ok or Apply in the properties screen of the pipeline.

9.7.3 Editing Pipeline Consumption
Under the tab sheet Consumers, the consumer data of the pipeline can be changed.
Procedure for adding a consumer:
e Open the properties screen of the pipeline
e Select the tab sheet Consumers:

4APipeline - Consumers

=
Definition Mumber
IUF 4 |13

Select the row needing editing

Click on the + button to add a consumer

Select a consumer definition and number of consumers
To delete a consumer, select the row and click on Delete.

9.7.4 Extending a pipeline
A pipeline can be extended by adding an extra pipe length.
Procedure:
e Click on the pipeline to be extended using the right mouse button. Please
do this at the end of the pipeline that needs to be extended.
A menu opens.
e Select Extend
o Draw the extra pipe length using the left mouse button and clicking the
desired route point on the drawing.
e Finalize by clicking the right mouse button.

The length of the pipeline is automatically adjusted taking into account the added
piece. If the original length was entered manually (and not calculated on basis of the
coordinates), the added length is derived from the co-ordinates, but scaled
proportionally. .

9.7.5 Splitting a Pipeline
A pipeline can be split into two pipelines. This may be necessary when placing a shut-
off valve or an extra branch, for example.

Procedure:

e Click with the right mouse button on the location where the pipeline needs
to be split.

A menu opens.

o Select Split

The pipeline will now be split. If there was consumption on the pipeline, this will be
split between the two new pipelines. This may lead to a fraction of consumers on a
pipeline (e.g. 1.5 consumers). If this is undesirable, this should be corrected
manually in the new pipelines. The length will also be divided pro rata. The length of
the new pipelines will thus be derived from the given length of the original pipeline
and not necessarily from the co-ordinates..

9.8 Stations
The properties screen of a station can be opened by clicking on the station. The
same screen is opened when a station is added.
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4 5Station - Properties

Network NET30 Properties
D 0

Mame @

State Open v

Downstream pressure 30.0 mbar

Upstream pressure 4000.0 mbar

Max capacity 2000.0 m*/h

Min capacity 0.0 m/h

Regulator Ul
4 Station - calculated

Supply state Supplying norgg —— calculation results
Flow 514.8 mi/h

Energy 4526.3 kW

Upstream pressure 4000.0 mbar

Downstream pressure 30.0 mbar

4 Station - Codrdinates
Coordinates | 102082332 :438592.9464/ coordinates

s EPS(G28992
The following properties are available:

Network name Network to which the station belongs. This cannot be changed.

ID Identification of the station.
Name Alternative identification of the station.
Downstream Pressure with which the station feeds the network.
pressure
Upstream User defined inlet pressure of the station. This is only relevant
pressure for calculations with regulators.
Regulator For calculation with a regulator (this is only possible when the
regulator definitions are available).
Reference Set reference valve stem position, only relevant for calculations
valve setting with regulators.
Maximum The maximum capacity to which a station is limited.
capacity (When calculating with ‘Use limiting’ option on, the station will
not exceed this maximum capacity)
Minimum The minimum capacity to which a station is limited.
capacity When calculating with ‘Use limiting’ option on, the station will
deliver at least this minimum capacity)
States State of the station:
State Relation to the calculation
In use Station will be incorporated in the calculation
Out of use | Station will not be incorporated in the
calculations
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9.8.1 Adding a Station
Procedure:
e Click on the button with the Station symbol in the menu bar.

\%@M. ANAY P

Pipeline Compressor Valve Consumer  Profile  Supplier Altitude MNote Workplans
consumer

Draw

e Click in the drawing on the location where the station needs to be placed.
PLEASE NOTE: a station must be placed at the end point of a pipeline
(please use the Snap-function).

The details screen of the station opens.

e Complete the properties of the station and click on Ok. The station appears
in the drawing.

9.8.2 Compressors
A compressor is a special “station”. It can govern the pressure by sucking gas out of
the network. By clicking on a compressor the property dialog is displayed. The same
dialog is shown when adding a compressor.

4 Compressor - Properties

MNetwork MET100 / properties
Reference C1 A

MName @ Compressor

Low pressure 90.0 mbar

High pressur 8000.0 mbar

Max capacity 1200.0 m#/h

Min capacity 0.0 m*/h

State Open A

4 Compressor - Calculated

State Supplying norma
Flow 0.0 m/h calculation results
Energy 0.0 kw4
Upstream pressure 0.0 mbar
Downstream pressure 0.0 mbar

A Compressor - Codrdinates
Coordinates |ET'I].ES‘E : 197.87M1 coordinates

C5 | EP5G28992

The following properties are available:

Prope Meaning

Network Network to which the station belongs. This cannot be changed.
Reference Identification of the compressor (for instance the ID in a GIS)
Name Identification of the station.
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Low pressure Pressure governed by the compressor
High pressure Pressure at the outlet of the compressor.

Maximum The maximum capacity to which a compressor is limited.
capacity (When calculating with ‘Use limiting’ option on, the compressor
will not exceed this maximum capacity)
Minimum The minimum capacity to which a compressor is limited.
capacity When calculating with ‘Use limiting’ option on, the compressor
will at least draw this minimum capacity form the network)
State Status of the compressor :
State Relation to the calculation
In use Compressor will be part of the calculations
Out of use | Compressor will not be incorporated in the
calculation

9.8.3 Add a compressor

Procedure:

e Click on the button with the Station symbol in the menu bar.

NOGXEM O OAR

Pipeline Station Comprda§or Valve Consumer Profile  Supplier Altitude Mote Workplans
consumer

e Click in the drawing on the location where the compressor needs to be
placed.
PLEASE NOTE: a compressor must be placed at the end point of a
pipeline (please use the Snap-function).

The details screen of the compressor opens.

e Complete the properties of the compressor and click on Ok. The
compressor appears in the drawing.

9.9 Shut-off Valves
By clicking on a shut-off valve, the properties screen of that shut-off valve is opened.

The

same screen is also opened when a shut-off valve is added.

AValve - properties

Metwork MET100 /Propenies

D AF1
MName @ Afsluiter 1
State Cpened -

AValve- Codrdinates

Codrdinates |526.251: 312617 -— co-ordinates
Cs EPSG22002

The following properties are available:

Network Network to which the shut-off valve belongs. This cannot be
changed.
ID Identification of the shut-off valve (for instance GIS ID).

Name Alternative identification of the shut-off valve.
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State State of the shut-off valve:

State Relation to the calculation
Open Pipelines on both sides are connected.
Closed Pipelines on both sides are un- connected.

9.9.1 Add a Shut-Off Valve
Procedure:
e Click on the button with the shut-off valve symbol in the menu bar.

\D@Q&‘ ANAY ¥

Pipeline Station Compressor onsumer  Profile  Supplier Altitude Mote 'w:urkplan
consumer

e Click in the drawing on the location where the shut-off valve needs to be
placed.
PLEASE NOTE: a shut-off valve must be placed at the end point of a
pipeline (please use the Snap-function).

The properties screen opens

e Complete the properties of the shut-off valve and click on Ok. The shut-off
valve appears in the drawing.

9.10 Consumer
By clicking on a consumer the properties screen of that consumer is opened. The
same screen also opens when a consumer is added.

4 Consumer - Properties
Metwork MET100

D va / Properties

Mame @ Werbruiker 4

Demand 120 m*/h
Energy 167.0 KW
Definition IUF_81 i

A Consumer - Calculated

Pressure L results of the
Flow 133 m>h calculation
Energy 116.9 kKW

4Consumer - Codrdinates )
coordinates

Codrdinates |698.920:411.452 /

C5 EPSG28992

The following properties are available:

Network Network to which the consumer belongs. This cannot be
changed.

ID Identification of the consumer (for instance GIS ID)

Name Alternative identification of the consumer.

Demand Peak consumption of the consumer.

In case of a negative value, the consumer will act as a supplier
and the colour will change to green.
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Definition Consumption Definition (describes the temperature dependency
of the consumption).

9.10.1 _Adding a Consumer
Procedure:
e Click on the button for Consumer in the Menu Bar (shaded house):

NOOMNAM ODALE

Pipeline Station Compressor Valve C Profile  Supplier Altitude Mote Workplans
consumer

e Click on the location in the drawing where the new Consumer needs to be
placed.
PLEASE NOTE: A Consumer needs to be placed exactly at a end point of
a pipeline in order to be incorporated in the calculation (please use the
snap function). The order of drawing is not important; the pipeline can also
be added later.

The Properties screen opens.

e Complete the properties of the consumer and click on Ok. The Consumer
then appears in the drawing.

9.11 Profile Consumer
By clicking on a profile consumer, the properties screen of the profile consumer is
opened. The same screen also opens when a profile consumer is added.

PLEASE NOTE: This option is only available if the user has a License for profile
consumption calculations. A minimum of one consumption profile needs to be
defined before a profile consumer can be added.
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IAPrcrﬁIe consumer - Properties |

B N Properties

Identification /

Metwork MET100

ean  (lLonoonononnnonont Generate

unique code

Mame @ Prafeilverbruiker 1
Demand

Date 01-01-0001

3

Vear demand 0.0 m "1/ Consumption data
Peak demand 50.0 m*/h

Consumption | DefaultLCdef v

Profile definitii G14 v
Connection .

Connection data

Connection | Automatic 4’/

4 Profile consumer - Calculated

Pressure 81.7 mban

3 Tab sheet with results
Flow 30.0 m*/h, of the calculation
Energy 439.6 kW

A Profile consumer - Coordinates
Coordinates |725.347 : 407.022

C5 EP5G28992

co-ordinates

The following properties are available:

Network Network to which the consumer belongs. This cannot be
changed.
EAN Required and has to be unique: EAN (ID) of the consumer.

With the button Generate a unique “EAN” can be generated
(only available when adding a new profile consumer).

Name Can be used to give the consumer a comprehensive name.

Timestamp Validity date of the consumer consumption (administrative
feature, this has no influence on the calculations)

Year demand Standardized annual consumption

In case of a negative value, the consumer is automatically

turned into a profile supplier.

Choose whether you want to use this value or Peak demand.
Peak demand Peak demand (to be used during the standard capacity

calculation) .

In case of a negative value, the consumer is automatically

turned into a profile supplier. Choose whether you want to use

this value or Annual Consumption.
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Consumption The consumption definition used for the profile consumer
Definition during a standard capacity calculation.
Profile Required : The profile to be used during profile calculations or
Green+ calculations.
Connection Method of the determination of the point of connection to the
state: network:
State Relation to Calculation
Automatic | Connection is automatically generated to the
nearest pipeline.
Via Connection is made to the pipeline identified by
Pipeline Pipeline ID.

X-Connection
Y-Connection

Pipeline ID:

X coordinate for the point where the connection to the pipeline
is. (calculated, cannot be changed).

Y coordinate for the point where the connection to the pipeline
is. (calculated, cannot be changed).

Identification (Name) of the pipeline to which the consumption
needs to be linked. (Only available when Connection status =
Via Pipeline is selected).

9.11.1 Add Profile Consumer

Procedure:

e Click on the button for Profile Consumer in the toolbar (house outline):

NOOKM QOAR

Pipeline Station Compressor Valve Consumer
consumer

e Click on the location in the drawing where the consumer should be placed.
This can be in a random location. Irene locates the nearest pipeline when
calculating.

The properties screen then opens.

e Complete the properties of the profile consumer and click on Ok. The
profile consumer appears in the drawing.

9.12 Green Gas Supplier
A green gas supplier is a special way of simulation of non-pressure regulated supply:
A supplier supplies a fixed amount of gas. This type of supply can be modelled in
several ways:

Profile supplier

This is a specific Irene Pro object to simulate supply. It works just like the
profile consumer, except that it supplies gas instead of consuming it. (If you
draw a profile consumer with a negative consumption, Irene Pro will
automatically recognize it as a profile supplier).

PLEASE, NOTE: This option is only available if you have a licens for profile
calculations or Green+ analysis. Also at least one flow profile has to be
defined before a profile supplier can be added.

Negative consumer

Add a consumer with a negative gas consumption. For instance, if the
supplier supplies 2000 m3y/h, fill in -2000 m3./h as peak consumption. The
supplier is shown in green.

Limited Station

This option requires calculations with the limitation option. Add a station and
set the supplier’s supply as the minimum capacity. Use the same value or a
slightly higher value for the maximum capacity.
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In case of a profile supplier, the following property dialog is available:

4 Supplier - Properties |
Identification Properties
Metwork MET100 //
ean (Y1234
Generate
Mame @ Supplier unique code
Supply
Date 01-01-0001
Year supply 20000.0 mfy
Peak supply 0.0 mgjh_/ Supply data
Consumption | DefaultLCdef ¥
Profile definitil GTA i
Connection
Maximal supp 110.0 mbar
Connection .
___— Connection data
Connection | Automatic <
ASupplier - Calculated results of the
Supply state Supplying narmali calculation
Pressure 0.0 mban
Flow 0.0 m*/h
Energy 0.0 kW
4Supplier - Coordinates

Coordinates

Cs

336.072: 362.566€e—

EP5G28992

The following properties are available:

co-ordinates

Network Network to which the consumer belongs. This cannot be
changed.

EAN Required and has to be unique: EAN (ID) of the consumer.
With the button Generate a unique “EAN” can be generated
(only available when adding a new consumer).

Name Identification of the consumer, for instance an address.

Timestamp Validity date of the consumer consumption (administrative
feature, this has no influence on the calculations)

Year supply Standardized annual consumption. Choose whether you
want to use this value or Peak Supply.

Peak supply Peak supply. Choose whether you want to use this value or
Annual Supply.

Consumption The consumption definition used for the profile consumer

Definition during he standard capacity calculation.
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Profile Required : The profile to be used during profile calculation or
Green+ calculation.

Max. supply Pressure limit at which the supplier is allowed to supply. The

pressure calculation will limit the supply when this limit is exceeded.

Pressure Profile Profile for the pressure limit.

Connection status: Method for determination of the connection to the network:

Status Relation to Calculation

Automatic | Connection is automatically generated to the
nearest pipeline.

Via Connection is made to the pipeline identified
Pipeline by Pipeline ID.

X-Connection X coordinate for the point where the connection to the

pipeline is. (calculated, cannot be changed).

Y-Connection Y coordinate for the point where the connection to the

pipeline is. (calculated, cannot be changed).

Pipeline ID: Identification (Name) of the pipeline to which the

consumption needs to be linked. (Only available when
Connection status = Via Pipeline is selected).

9.12.1 Add a Profile Supplier

Procedure:

The properties dialog opens.

Click the button for Profile Supplier in the toolbar (house outline):

NOOCONKM ONAX

Pipeline Station Compressor Valve Consumer  Profile  SupgdN§r Altitude Mote \-.':Jrkplan
consumer

Click the location in the drawing where the supplier should be placed. This
can be in a random location. Irene locates the nearest pipeline when
calculating.

Complete the properties of the profile supplier and click Ok. The profile
consumer appears in the drawing.

9.12.2 Alternative 1: Negative consumer

Procedure:

The properties dialog shows up:

Click the button for consumer:

NOONM O DARE

Pipeline Station Compressor Valve C Profile  Supplier Altitude Mote Workplans
consumer

Click in the drawing where the supplier is located. For a normal consumer
this has to be at the end of a pipeline.

PLEASE NOTE: a consumer has to be placed at the end of a pipeline (use
the Snap-function).

Set the suppliers supply as a negative value for the consumption(peak- or
year) . Click on Ok. The supplier is presented as a green coloured house.

9.12.3 Alternative 2: Limited Station

| Procedure:
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e Click on the station button.

\%@M. O ) AXE

Pipeline Compressor Valve Consumer  Profile  Supplier Altitude Mote Workplans
consumer

e Click in the drawing where the supplier is localized.
PLEASE NOTE: a station has to be placed at the end of a pipeline (use
the Snap-function).

The properties dialog shows up:

o Set the suppliers supply as the minimal capacity. Use the same value (or
somewhat more) for the maximal capacity. Click on Ok.

PLEASE NOTE: This will only work when the calculations are performed with the
‘Use limiting’ option.

9.13 Altitude Markers
Altitude differences can be shown in the network in the altitude menu. These must be
placed at the end point of a pipeline. The properties of the marker are shown when
clicking on an altitude marker. The same screen opens when a new altitude marker
is added.

4 Altitude - Properties
Metwork MET100

D H1
Marme @ Hoogte 1
Altitude 100.0 m

4 Altitude - Codrdinates
Codrdinates |793.042 : 257.066

C5 EP5G28992

The following properties are available:

Network Network to which the altitude marker belongs. This cannot be
changed.

Name Identification of the altitude marker.

Altitude Altitude difference relative to the reference plane. At low

pressures, natural gas is lighter than air. As a consequence the
network pressure will increase at a higher altitude. This pressure
gain is caculated in the capacity calculation. Mind that this is
only relevant for relatively low pressures (< 200 mbar).

9.13.1 Add an Altitude Marker
Procedure:
e Click on the button with the altitude symbol in the toolbar (triangle):

NOCXMNNAL

Pipeline Station Compressor Valve Consumer  Profile  Supplier Al Maote Workplans
consumer

e Click the location where the altitude marker needs to be placed.
PLEASE NOTE: An altitude marker must be placed on the end point of a
pipeline (please use the snap function).
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PLEASE NOTE: The checkbox for Altitude must be checked in the
window with the calculation settings.

The properties screen opens.

e Please complete the properties and click on OKk.

9.14 Text notes
Text notes can be placed at any place. They don’t have any influence on the
calculations. You can use them for adding notes at specific locations. The properties
of the text note are shown when clicking on the pin sign. The same screen opens
when a new text note is added.

4dNaote - Properties
Date |01-01-0001 [15]|

Descriptic@_% Activities upt to 8 april
Description:

Street is open for replacing the water

pipe line.

ANote - Coordinates

X 561.889: 370.048
C5 EPSG28902

The following properties are available:

Textin drawing  Text that is also displayed in the drawing (if this is selected in
the presentation options)

Description Text, only shown by selecting the text node (in the properties
screen).

9.14.1 Add a Text note
Procedure:
e Click on the text note button (with pin symbol) in the toolbar:

NOOXM NOALE

Pipeline Station Compressor Valve Consumer  Profile  Supplier Altitude Workplans
consumer

e Click the location in the drawing where you want to place the text note.

The properties screen opens.
e Please complete the properties and click on Ok.

9.14.2 Save/import notes
Text notes can be saved in a separate file for later use. The saved notes can be

imported into any project.

Procedure:
e Choose File — Save As - Save Notes
A file explorer window opens.
e Select the location and name and press Save.
The file is saved as a .notes file.

Import notes
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e Select menu File — Open — Import Notes
A file explorer window opens.

e Select the file you want to import and press Open.
All text notes are added to the current project.

9.14.3 Remove (all) notes

A text note can be removed by selecting the note and pressing delete key. It is also

possible to remove all text notes.

Procedure:
ATTENTION: this procedure cannot be undone. Save the text notes first, see
§9.14.2

e Select menu Edit

e Click Remove all notes

X

Remaove all
notes
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10 Calculations

10.1

Irene Pro 4 is a software programme which performs specialized calculations on a
gas distribution network. Click at the right to open a calculation dock. There are
several types of calculations are given (and a beta version of Station Design). In the
demo version only the Capacity calculation can be used, which is the basic pressure
calculation.
Basic Calculation

® |

)
oo
o
o
o,
<
)
=
5]
Temperature -120 °C g
All Networks O +
4 Advanced settings E
%]
Pass on Consumption J =l
=
Projected Pipelines
@]
Gas Temperature 100 °C '%
Accuracy 0.01 % o
=
Connection Telerance 1.0 m g
Max. auto conn. 400 m =
Altitude Correction
Reference Altitude 00 m

4 Settings stations

Regulators

Limit Stations
[
[

Pressure correction capy

.4n-1 stations

O

n-1 calculation

The seven calculation methods are described in the following paragraphs.

Capacity Calculation

A capacity calculation calculates the pressure distribution and the flow in the network,
on the basis of the specified consumption and calculation settings. You can start the
calculation with the Capacity calculation dialog by pressing the play button:

® n

The calculation is carried out with the last used settings. If you want to change the
settings, then you will have to calculate using the calculation dialog, see below.

Procedure:
e Select the dock Capacity
The following dock opens:
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Basic Calculation

®

Temperature
All Netwaorks
4 Advanced settings
Pass on Consumption
Projected Pipelines
Gas Temperature
Accuracy
Connection Tolerance
Max. auto conn.
Altitude Correction
Reference Altitude
4 Settings stations
Limit Stations
Regulators
Pressure correction cap,
4n-1 stations

n-1 calculation

Complete the calculation settings (please see below for an explanation)
Click on the play button.

The progress can be followed by the messages at the bottom of the dialog.
When the calculation has finished, a message window is opened.

-12.0 °C

O

suonesadg ubiseq +uasin Apoede)

@ Calculation Log

Start van capaciteitsberekening (NET100)

Berekening uitgevoerd met 14 iteraties en O herberekeningen

- [m] X

Show messages

Errors

Severity Message

| Grootverbruiker I2 niet geplaatst

Location

|299.837, 169.855 ) : EPSG:

Warnings
Remarks

Close

Any warnings or errors related to objects can be localized by double

clicking on the message.

All Networks

Pass On Consumption

Meaning of the Parameters.

Parameter Meaning/Function

Network

The calculation can take time with larger networks. If it is desired to cancel the
procedure in the meantime, then the Stop button can be clicked.

The selected network (effective only if All Networks is not

ticked)

If ticked, then all the networks will be calculated, starting
with the networks with the lowest pressures.

The calculated consumption of a network is passed on to

the network which feeds the Station (if All Networks is not
ticked, any existing old calculation results are used to define
the consumption of the lower pressure networks!).
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10.2

Day Temperature Mean day temperature on which the gas consumption is

based.
Gas Temperature The temperature of the gas in the pipeline.
Accuracy The accuracy with which the pressures are calculated. The

accuracy is given as a percentage of the maximum
allowable pressure loss.

Connection Tolerance = The maximum distance between pipelines ends to the
objects to be joined to them (e.g. other pipelines, stations,
valves, consumers and altitude markers), which are
considered as hydraulically connected. (Can only be set via
the Settings menu, see §3.)

Projected Pipelines If ticked, projected pipelines are included in the calculation
as well.

Altitude correction If ticked, the calculation is carried out using the correction
for altitude.

Reference Altitude Reference level for the altitude from which the ascent

pressure gain is determined
Max. Distance Profile =~ Maximum distance for a profile consumer from a pipeline,

Consumer onto which they can be automatically connected (maximum
length of the connection pipeline).

Use limiting If ticked, the calculation is performed taking into account the

(Station Options) parameters Maximum capacity and Minimum capacity of
the stations.

Use regulators If ticked, the calculation is performed with the control

(Station Options) characteristic of the regulator present in the stations, if one

is present (please refer to Appendix IV for details).

Progress of the Capacity Calculation

During the capacity calculation, the progress is shown in the bottom of the window.
The term ‘Iterations’ shows how many times the calculation process has completed
an iteration. Here, the set accuracy is decisive. The calculation is stopped when the
error in the pressure imbalance over all the meshes is smaller than the accuracy
specified.

After completion of the calculation it is possible that it is indicated that a loose network
section was present. These are one or more pipelines which are not connected to a
supply point (station).

Any other erroneous conditions are also given in the status bar. The user can also
view these messages and an overview of the capacity calculation progress in the log
file (Analyse menu, View Log).

n-1 calculation
With n-1 all possible situations with one station in failure are calculated. The result is
a table with the following information:
e The capacity and name of the station that failed.
o Reference Min. Pressure
The minimal pressure under normal conditions at the location where the
pressure will be lowest due to the station failure, see Min. pressure.
e Min. Pressure
The lowest pressure of all the pressures that have changed due to the station
failure. NOTE: this is not necessarily the lowest pressure in the network,
because only locations where the pressure has changed due to the station
failure are considered.
e Summed connected load
pre-defined consumption of all consumers that are not supplied if the station
fails. (For node consumers, this can be split according to the consumption
definition)
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e Summed Consumption
Summed calculated consumption of all consumers that are not supplied if the
station fails. (For node consumers, this can be split according to the
consumption definition)

e Station calculated capacities
The calculated amount of gas that each station has to supply, due to the
failing station.

Each row represents a calculation result for the failure of one specific station. By
selecting a row the calculation is selected. The calculation results presented in the
drawing belong to the selected row. This is also true for the calculate values shown in
the assets dialog. However, when a different row (calculation) is selected, the user
has to reopen the assets dialog to see the changed values.

PLEASE NOTE: the calculation settings of the last calculation are used. To change
the calculation settings, use the capacity calculation dialog.

PLEASE NOTE: The calculation can take a long time if there are many stations.
However, the calculation is smart: it starts by calculating the most important stations
(stations with the highest maximal capacity). So you can stop the calculation in
prematurely. The results of the calculated stations will be available.

PLEASE NOTE: Pass-on consumption will not work. You can therefore only calculate
low pressure distribution networks and not the supplying transport networks.

Procedure:
e Select the menu Capacity.

The following dialog is shown:

Basic Calculation

® |

)
[~1]
o
o
a,
—
=
o
=
m
Temperature -120°C g
All Networks O +
4 Advanced settings E
. "1
Pass on Consumption J 8
= |
Projected Pipelines o
Gas Temperature 100 o
]
Accuracy 0.01 % =
=g
Connection Tolerance 10m g
Max. auto conn. 40,0 m =
Altitude Correction
Reference Altitude 0.0 m

4 Settings stations
Limit Stations
Regulators O
Pressure correction caps |

4n-1 stations

O

n-1 calculation

o Select the prefered network

e Click the option n-1 calculation

e Set the Minimal station distance (stations that are within this distance will
be considered as one station)

e Set the Min. Station capacity (stations with a lower maximal capacity will
not be calculated)

e Press Start to start the calculations.
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analysis.

The results are presented in a table. By selecting a row, the corresponding
calculation results can be shown. The table can be copied to excel for futher

The dialog gives several options for the calculation and for the result table. Below an

explanation of each option:

Active network

Start
Stop

Minimal station distance

Min. station capacity

The selected network that will be calculated (be
carefull that All networks is not selected in the
capacity calculation settings).

Starts the calculation.

The calculation is stopped, the calculated results
are available. The calculation starts with the
stations with the largest maximal capacity.
Stations with a lower distance between each other
will be considered as one station. This is important
if stations contain multiple feeds that are modelled
as separate “stations”.

Only stations and stationgroups with a higher
maximum capacity are calculated. This can be
useful if the network contains a lot of small stations
that are used for just a few consumers.

Beside the calculation parameters, there are some parameters that determine how
the results are presented in the result table.

Relevant pressure

Only results with insufficient
pressure
Show station capacity

Show by large consumption
definition

10.3 Dimensioning

The result table will only show values where, due to
the failing station, the pressure drop is equal or
larger than the set value.

When selected, the table will only show values for
situations where the pressure is insufficient.

When selected, the calculated capacity of each
station is shown (be careful: each station has its
own column, so the table can become quite large).
When selected, the summed demand for node
consumers with insufficient pressure, is split per
consumption definition.

The Dimensioning calculation determines the minimum pipeline diameters in a
network. This is completed for the pipelines with the status ‘Design’. These pipelines
do have a routing already, but the material and diameter are still to be specified. The
Dimensioning calculation specifies which diameters are necessary, based upon the
calculated pressures and the minimum network pressure.

There are two dimensioning options available.

1. Standard

With the standard calculation the pipeline diameters are specified on the
basis of a failure free situation (all stations working correctly).

2. n-1 situation

This method indicates the pipeline diameters on the basis of a failure
situation in which a maximum of one station is out of service.
In both cases the status of the stations, which are manually set as out of service by

the user, remains unchanged.
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The dimensioning occurs on the basis of the gas consumption at a given outside
temperature (the design temperature, and possibly also the ‘n-1’ temperature). The
outside temperature for the failure-free situation (design situation) shall in principle be
lower than the outside temperature for the failure situation (‘n-1’ temperature).

The dimensioning takes place in such a way that nowhere in the network the pressure
at the given temperatures is less than a specified lower limit for this network.
Furthermore, the aim is to distribute pressure gradient as evenly as possible over the
network.

PLEASE NOTE: see appendix V for additional background information.

The following steps are to be executed when dimensioning a network.
Procedure:

e Draw or open an existing network.

o Set the status of each pipeline to be dimensioned to ‘in design’ (if you want
to dimension the complete network you can use the button ‘All in design’ in
the Dimensioning window).

e Choose Dimensioning in the menu Calculation.

The following window appears:

Dimensioning n

Diameters

Design parameters

Networ: NET100 e
Dlesign temperature ['CL: |—12.DD |
[ Usen-1

n-1 Min stations cap [m3h]: |D,DD |

n-1temperature [C]: |D.DD |
Minimum pressure [mbar]: |4D,DD |
Max. enlargement 1th step: 1 =

Markeer in ontwerp Initialise on min. diameter

[] Design whole netwark

[J Use selection area for pressure validation

Capacity parameters

[] Pass on consumption

Accuracy [4]: |I}.D1
[] Projected pipelines [ Atitude comection
[J Use limiting [] Use regulators
Results
Accept Reject
Caleulate Stop Close

e Select the Diameters tab:
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Dimensicning

Settings Diameters

[HOPET7 6 »
Design  Mame Material Diameter
g HDPE17.675 | HDPE17...

HODPE17_6110 HODPE17... |0,10m
HDPE17_6 160 HDPE17... |0, 14 m
HOPE17_6 200 HOPE17... 0,18 m
HDPE17_6 250 HOPE17... |0.22m
HDPE17_6 315 HOPE17... 0,28 m
HOPE17_6 400 HOPE17... |0.35m

O|\gogjono|io

Select the material that is to be used for the calculations
Select the diameters that are to be used in the dimensioning calculation.
(the list shows the pre-defined materials, see §11.2)
Go back to the Settings tab.
Choose the desired calculation settings.
(see below for a description of the different possibilities).
e Click on Calculate.

The calculation can take some time, especially in the case of larger networks. The
calculation can be stopped before completion by clicking the Stop button.

When the dimensioning is completed according to the message in the status bar, the
dimensioning window can be closed and the results can be viewed in the same
manner as for a standard capacity calculation.

If required, the diameters are made definitive by opening the dimensioning window
and clicking on ‘Accept’. All designed pipelines will now have the status ‘In Service’
with the new material/diameter.

The dimensioning can be undone by opening the dimensioning window and clicking
on Reject. The state will be reset as it was before the last calculation.

Meaning of the Parameters.

Parameter Meaning/Function

Network " The selected network
Design temperature Minimum temperature on which the network design is
based.
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Apply n-1

n-1 Min stations cap
n-1 temperature
Minimum pressure

Max. enlargement 1st
step

Initialise min. diameter

All'in design
Use selection area for

pressure validation

Pass on consumption

Accuracy

Projected Pipelines
Altitude correction
Use limiting

Use Regulators

Accept

Reject

Stop
Calculate

Perform calculation according to the n-1 method: the
network is designed in such a way that at the n-1
temperature the pressure is still sufficient when one of the
stations fails.

The n-1 calculation is only applied for stations with the
same or larger capacity than the set minimal n-1 station
capacity.

Temperature for the n-1 calculations.

Minimum allowable pressure under design conditions and if
applicable, the n-1 conditions.

The dimensioning method for failure-free conditions
consists of multiple steps. In the first step the best diameter
for all pipelines (in design) is estimated (based upon an
estimate on the basis of the pressures at the smallest or
original diameter). The parameter limits the number of sizes
with which the diameter in the first step may be increased.
The parameter may be set to 0, in which case the first step
is skipped (in the following steps the size will only increase
by 1 size.)

When selected, the minimum diameter available out of the
selected range is used as starting point for all pipelines. If
not selected, the current diameter of each pipeline is used
as a starting point and will only increase (if necessary).
When selected, the state of all of the pipelines is set to ’In
Design’.

When selected, the pressure will only be validated within
the fence (otherwise the pressure in the whole network will
be validated). This is only applicable if a fence is created,
see §9.2.2.

When selected, the calculated consumption from a network
is transferred to the supplying networks, via the stations.
First the demands of all networks is calculated at the
selected temperature and n-1 temperature before the
dimensioning is started.

The accuracy with which the pressures are calculated. The
accuracy is given as a percentage of the maximum
allowable pressure loss (see network definition, §11.1).

If selected, projected pipelines are taken into account as if
they are present.

If ticked, the altitude correction is included in the calculation.
If ticked, the stations are limited to their set capacities.

If ticked, the control characteristic of the regulator in the
stations, if present, is included in the calculation

Accept the calculation result of the dimensioning
calculation: all pipelines are given the calculated diameter
and the status ‘In Service'.

The network is reset to the original state as it was before
the last calculation.

Stops a running calculation.

Calculate the diameter of pipelines with status ‘In design’.
After a successful calculation all pipelines with the status ‘In
Design’ have the appropriate material/diameter.

Comment: To ensure that the gas network meets the criterion of supply pressure at
higher temperatures than the design temperature or the n-1 temperature, the gas
demand should decrease with an increasing outside temperature.
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10.4

Comment: The design temperature is always set lower than the ‘n-1’ temperature.
Otherwise it would only be necessary to complete dimensioning under failure
conditions.

Comment: If ‘Initialise at minimum diameter ’ is not ticked, the dimensioning is
started using the already present diameters of the relevant ‘in design’ pipelines as
starting point.

Error Messages

Assuming that the network is constructed in such a way that a capacity calculation
can be carried out error-free, there are five reasons why the dimensioning may not be
successful:

1 There are no pipelines designated for dimensioning (no pipelines with the
status ‘In Design’).

2 There are no material/diameters selected for dimensioning.

3 Even when the largest available diameters are applied under failure-free
conditions, there remain locations in the network where the pressure is too
low.

PLEASE NOTE: In large networks this can be caused by a location that is not
involved in the part of the network that has to be designed. Please, use a
fence to limit the pressure check to the relevant area.

4 Even when the largest available diameters are applied under conditions with
one or more failure conditions, there remain locations in the network where the
pressure is too low. See also note at previous item.

Green+

Green+ calculations are used to analyse the effects of so called green gas suppliers.
Contrary to standard gas network calculations, the problems arise when the
consumption is at the lowest levels. Green+ therefore uses consumption profiles in
order to calculate the consumption at any time of the day. Also Green+ is able to take
buffering effects into account. Buffering happens when the consumption is lower than
the supply for a certain amount of time and the pressure in the pipe system rises to a
certain level.

The Green+ dialog is as follows:
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Tab calculation  Tab results Tab reports Tab Table

settings
\q’ Green+ X /A/ X
Calculation type {Calcuiation | Resuts Report Table
Network NET100 o
(® Basic calculation [ Al networks
O Flow change [ Mafunction set
. O Temperature limits S 2
Calculation Calculation Parameters
settings @ Fxedtemperature () Perday () Perhour
24 h average temperature ['C]: |-12
Other settings
Calculation =~ ————p Cakculatedtimespan
timespan Timespan <
P QO Single hour Start day 1 =
O Full profile Last day 1 s
@® Selection Start hour 0 k
Calculate Stop Clear out Close

There are three types of Green+ calculations:

1. Basic
For the selected period all hours are calculated. The size of the buffer is
calculated for each hour. The size of the buffer during the former hour and
the speed at which it is emptied or filled by the consumers, stations and
compressors, is taken into account.
The buffer size is defined as the extra amount of gas that is available on top
of the minimal required amount of gas to keep the pressure above the set
minimal pressure (buffer size in mn3). In other words, as long as the buffer
size is larger than zero, the pressure is above the set minimum. In case the
buffer is smaller than zero, somewhere the pressure is lower than the set
minimum pressure.

2. Flow change
The buffer time is being calculated, when a supplier suddenly changes it's
supply. This is the time that it takes before the pressure is to low or high.

3. Temperature limits
Green + calculates the minimal and maximal temperature at which the
pressure stays within the bounds.

All three calculations can also be performed with a defined malfunction set.

10.4.1 Resultat presentation
Three tabs show the different results:
e Tab Results
The table shows the results per hour (differentiates per calculation type).
Below the results are shown in a chart if applicable. The table, the chart and
the result presentation in the drawing are linked. By selecting a point in the
chart, the accompanying result in the table is selected as well and the
accompanying results are presented in the drawing.
For the basic calculation the chart can show specific results for a specific
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object . Drag, with Ctrl key pressed, the object from the drawing to the chart
area. The chart can be copied with Ctrl+c to the clipboard.

e Tab report
The results are presented as text. You can copy the text to your own report
by selecting it and using Ctrl+c (copy) and Ctrl+v (paste).

e Tab table
You can select which results the table shows. This can be done by using the
buttons and or by dragging, with Ctrl key pressed. With Ctrl+c and Ctrl+v, you
can copy the table to for instance Excel.

10.4.2 Display and Alteration of Profiles for Green+
Profiles are defined per network.

PLEASE NOTE: this paragraph handles just the method used for Green+. For profile
calculations a different technique is used, see §Error! Reference source not found..

For a more elaborate description, see §11.6.

Procedure:
e Select menu Definitions
e Select Profiles — Flow profiles
The following window is opened:

[ Profiles — O *
Metwork: |NET100 ~ | peter
1 of3 | b M |97 X
Name P;;:re Dayprofiles Hours
»  EEE :2s571425.. 2
Station 1428571423 .. 24
Consumer 1428,571428... 24

e Clickon ™ for adding a new profile.

e Click on A for removing an existing profile.
This is only possible when it isn’t in use for any of the profile consumers.

e The name can be changed by click on the text.

e PLEASE NOTE: for Green+ day profiles are used. These are not based on
real dates. The checkbox for ‘Dayprofiles’ should be checked.

The two remaining profile parameters shown ("Factor" and "Inverse Factor") cannot
be user adjusted. These have the following meanings.

Factor double factor used for the standard capacity calculation, in
order to convert the standard annual consumption
of a profile consumer into the peak consumption
(the factor is (1.4 m3/hr) / (2000 m3/yr)

Inverse Factor double factor used to convert the peak consumption to the
standard annual consumption for the profile
calculation (if the standard annual consumption is
zero (0)).

This factor is automatically calculated and is such
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that the largest consumption at -12°C in the
present profile values corresponds with the
specified profile consumption.

The unit is (m3n/yr)/(m3./h)

10.4.3 Display and Alteration of Profile Details

The following describes how the detail data of the profile can be viewed, and how
these can be altered.

PLEASE NOTE: this paragraph handles just the method used for Green+. For profile
calculations a different technique is used, see §Error! Reference source not found..

For a more elaborate description, see §11.6.

There are two types of profiles: flow profiles and pressure profiles. The system is
exactly the same. The only difference is that the set factors are multiplied with

respectively flows or pressures. De system is explained below, with a flow profile as
example.

Procedure:
e Complete the procedure as given in the previous paragraph.
e Click on one of the lines in the ‘Profiles’ window.
The following window is opened:

Detail - Profile Consumer u
Profile days  Definitions of Day Prafiles
Day 15 i Day Definition
Sunday /holiday Working day
0.5
Working day .f_ 8 : - : b : " : - : . 4 Sunday/holiday
Working day 5 - o [T} N - Il . Il - y - ‘.'
Working day UL m In! i m m W T
Working day L] o
L ol
Saturday 0,44 ¥ = 8
] --" -l" -J" --" -l.: ] 10
124" .- . " . . . = ]
L n, u, u ., ., ) L
r: L) = < < = ) -z
0 14
0 50 100 180
Convert to hourly yearprofile

¢ On the tab Profile days, the profile is assembled. At the left side the
selected day profile definitions are listed in order. At the right side the
available different day profiles are listed. The profile can be adjusted by
dragging day profiles from right to left.
Since there will be no day profiles available when a new profile is created,
the second tab (Definitions of Day profiles) will be opened, see following
bullet.
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10.5

e The tab Definitions of Day profiles is for defining each specific type of day

Detail - Profile Consumer n
Profile days ~ Definitions of Day Profiles
Name *,.53 ;‘3_3 Hr Sfmax Sfbase Tmin  Tmax *
3 Warking day 014 001 |12 13
1 — Sfmax _
Saturday Sfbase 017 |002 |12 18

014 001 |12 18
017 |00z |12 18

1
Sunday/holiday 2
3
4 024 002 |12 it
5
6

0.8

0.64
032 003 |-12 8

065 007 |12 18
7 08 (009 |12 18 v

0.4

Skma Sfmin [

0.24 Pair Sfmax and Sfbase
Fo 4 =
0 -
day 0 8 218 M Tmin [C]
3 g 15 21 Timax ]

At the left side the different day types are listed. These can be selected or
a new day type can be added. The graph in the centre and the table at the
right show the hourly factors. See below for a detailed explanation of the

different factors.

The consumption of a Profile Consumer dependents upon its profile, the temperature
and the standard annual consumption or peak consumption, see formula:

consumption = annual consumption / inverse factor  annual consumption # 0
consumption = peak consumption annual consumption = 0

Based on the set consumption and day definition, the demand Q at a certain time is
calculated with the following formula:

Q = Sfmax * consumption T < tmin
Q = Sfbase * consumption T =tmax
Q = (Sfmax-Sfbase) / (tmax — tmin) * (T-tmin) * consumption ~ tmin < T < tmax

Where:
Q het calculated demand
T Actual day temperature (average over 24 hours)
Sfmax Factor for the demand where day temperature T < tmin.
Sfbase Factor for the demand where day temperature T = tmax.
tmin Day temperature where below Sfbase is applicable.
tmax Day temperature where above Sfmax is applicable.

Station Design (beta version)

The module Station Design calculates the optimal sizes (capacities) of stations for a
given network. The module can optimize on minimal size (capacity) or minimal cost.
As input data, the different types of standard available stations and their cost needed.
With this information the optimal station sizes for each location is calculated.

Procedure:
e Select menu Calculation — Station design
The following dialog is opened:
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Station Design n

oC Tdesing Id Max m3h Frice £ 5t St CalcCapacity
[ ]ecw hNuII 0 0 hsz Nl “ 0
Small 500 10,000 53 Null “ 0

mnan | 2 502 =

M | Medium 2000 25000 | [ |54 Nl “ 0
(® Min capacity
Om ) O Null ~ 0

lin cost
O

(® Default method
() Altemative method
(O Full method

No design H

o Select the design temperature (default is this the design temperature as
set for the network definition).

e Modify the left list with available station designs and their prices. The ‘Null’
design should be part of the list: Irene Pro will select this type in case the
station is not needed.

Select in the list at the right the stations that are to be designed.

Press Calculate.

The list shows proposed design for each station after the calculation has
finished.

Attention: All stations will be set the maximal size, in case Irene Pro cannot find a
possible solution due to too much pressure loss. The status bar at the bottom of
the dialog will show a message that no solution is possible.
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11 Definitions

With the menu item Definitions you can inspect and change the definitions in the

network.

Definitions | Settings

Help

A

Metworks

Materials

Regulators

Pipeline Consumption
Consumption

Gas

Profiles

Annual Temperatures
Malfunction sets
Markings

The definitions are in listed and can be called up via the Definitions menu. This
menu contains the following definitions:

Networks
Materials

Regulators
Pipeline consumption

Consumption

Gas
Profiles — Flow profiles

Profiles — Pressure
profiles

Annual Temperatures
Malfunction sets

Markings

Name of the network and its settings (for example the
minimum and maximum pressure).

Material and diameter definitions to be used for the
pipelines.

Regulator definitions to be used in stations.
Consumption definitions to be used when adding
consumers to a pipeline.

Definitions to be used for Node consumers (location
bound consumers).

The definition of the gas in the network.

Profile definitions to be used for Profile Consumers
and suppliers.

Pressure profile definitions to be used for stations and
profile suppliers

Temperature lists to be used for the profile calculation.
Definitions for malfunction situations with a drop out or
exceeding of the MOP by one or more stations,
consumers, suppliers and/or compressors .

Here you can define selection queries with a colour to
mark objects that comply with the selection criteria.

When one of these options is selected, a list opens. All the existing definitions are
displayed. It is possible to edit these or to add new ones, if wished. By a double click
on the definition, the details screen is opened and the definition can be modified.
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List:

Add definition
Navigation Set Number of - Click to select
Delete Selected Decimal Places - Double Click for editing.
Definitions
@ Networks - ] X
P 4 ofa| b bl |dp X [%8+% |
Visible Municipalty Network M’”“"" }:;',] Gas type
»
[ demo_| NET100 100,00 40,00 Defaut - 100 mbar
(%) demo_| NET2 2000.00 800,00 Default - 2 bar
%] demo_| NET4 4000,00 1600,00 Defaut - 4 bar

It is also possible to copy the definitions to Excel for example. Select the definitions
and then use Ctrl+c to copy the selection. Paste them with Ctrl+v into Excel.

11.1 Network definition
The definition of a network defines the characteristics of the network.

Procedure for adding a new network:
e Select the Definitions menu
e Click on Networks

Definitions | Settings  Help A
| Networks
bkt
Materials
e The following window is opened:
Nelworks — O *
P4 ofd | b M| R X %8 5% |
Nominal pressure Minimum pressure

mbar]

Municipality b

Default - 30 mbar
Default - 100 mbar
Default - 2 bar
Default - 4 bar

e Clickon {P to add a new network, or double click an existing network for
editing.
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e The following window is displayed:
Details - Metwork

| Comments CML

Netwark: [WET100 |
Region: |demo_| |
MNominal pressure [mbar]: |1DD |
Minimum pressure [mbar]: |4D |
Gas: Defautt - 100 mbar ~

Geselecteerd gas op alle deelnetten toepassen [

Visible
Calor |

Cancel

e Fill in all information
e Click on Ok
e The network will now be shown in the list.

The following properties can be set:

Network Name, used by Irene Pro, for instance for listing the
networks and selecting the active network. It is
recommended to include the nominal pressure.

Region This information is not used anywhere else in Irene
Pro.
Nominal pressure The nominal pressure (MOP). When new stations are

added, this will be the outlet pressure by default.
Furthermore, it is used for the maximum value for the
colour range when showing the calculated pressure.

Minimal pressure This is the default lowest pressure for the colour range

when presenting the calculated pressures. It is also the

(default) lower limit for design, CML and Green+
temperature range calculations.

Gas Selected gas for this network ( see §11.5)
Apply selected gas to  If ticked, the selected gas will be applied to all
all networks available networks. PLEASE NOTE: The

compressibility dependents on the pressure. When the

same gas definition is applied to networks with
different operating pressures, this can cause
inaccuracy in the calculation results.

Visible When ticked, the network is visible and selectable in
the view.

Color The colour of the pipelines in the network, when no
specific pipeline result presentation is selected.

Comments Add any comment for the specific network.

CML Data for the CML calculation, see §Error! Reference

source not found..
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11.2 Material Definition
When a network is defined material definitions can be added to the network.

Procedure:
e Select the Definitions menu
e Click on Materials
e The following window is opened:

[ Materials - O X
MNET4 ~ | demo_|
1 of 19 | b M |40 XK | %0 %
MaDom  Motei  merdem  ougmess A
HDPE O HDPE 0.00 0
HDPE 32 HDPE 26,00 0,0001
HDPE 40 HDPE 3260 0.0001
HDPE 50 HDPE 40,30 0,0001
HDPE 63 HDFE 55,00 0.0001
HDPE 75 HDPE 61,20 0,0001
HDPE 50 HDPE 7360 0.0001
HDPE 110 HDPE 90,00 0,0001
HDPE 160 HDPE 130,80 0.0001
HDPE 200 HDPE 164,00 0,0001
HDPE 250 HDPE 2160 0.0001
HDPE 315 HDPE 279,00 0.0001 W

e Select the network whereof the definitions are to be modified.

modification.
e The following dialog is opened:

Details - Material

oML

Name {material +diam):  |HDPE 110 |

Material type: |HDF‘E v|
Inner diam. [mm] | 50 |
Roughness [mm] | 0.0001 |

Cancel

e Complete all of the details and click Ok.

e Clickon “ toaddanew material, or double click an existing material for

11.3 Regulators Definition
Regulators are defined per network.

Procedure:
e Select the Definitions menu
e Click on Regulators
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1.4

11.4.1

The following window is opened:

Regulators - m] x
Network: | NET100 ~ | peter
PM 4 of 1/ b bl [ dp K [ 48 5%

Pout Nominal
[mbar]

Ff]"“my Class Stem postion [1] KG value [] Q Nominal fm*h] al [mbar]

e Select the network definition

e Clickon wr to add a new regulator or double click to edit an existing
regulator.

e The following dialog is opened:
Details - Regulator

Brand:
"
—

Vp [%] Qr %]
3 0
50 50
100 100
®
(@] KG value [] 0

(O] Q Nominal [m¥h]
Pin Mominal [mbar]

Pout Nominal [mbar] | 100,00

o ]
Complete all of the details and click Ok.

Consumption Definition

The consumption definitions are defined per network. It is possible to add consumers
to either a pipeline or to a specific position. In both cases a consumption definition
must also be provided. The difference is that a pipeline consumption definition
specifies a flow rate whereas a consumption definition specifies a simultaneity factor
for consumers.

Pipeline Consumption

The pipeline consumption definitions are defined per network. The consumption Q per
pipeline consumer is calculated according to the figure below in which the
consumption Q is plotted against the outdoor temperature T.
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Qmax

o~base |

min max

The properties of the pipeline contain a list of the amount of consumers and the
reference to their associated pipeline consumption definition.

Procedure:
e Select the Definitions menu
e Click on Pipeline consumption
e The following window is opened:

Definition - Pipeline consumption - m] X
Network: | NET100 ~ | peter
1 of 71 [ b b | 4R o
Name rr’“e]amk]demand [Enals}:]demand Qmax E W) Qbase E W) Faygn temp. Fte:]ahng limit -
»
IUF_ACN 1.00 0,10 87 038 -12.00 18,00
IUF_B 1.70 017 14,55 145 -12.00 18.00
IUF_C 200 020 17.58 176 -12,00 18,00
IUF_CASE1 1.00 010 879 0.38 -12.00 18.00
IUF_CASE2 1.00 0,10 87 038 -12.00 18,00
IUF_CASE3 1.00 010 87 038 -12,00 18,00
IUF_D 250 025 2198 220 -12.00 18.00
IUF_DNL2 1.00 010 879 038 -12,00 18,00
IUF_DNL200 1.00 0.10 879 0.38 -12.00 18.00
IUF_E 3.00 0.30 2638 264 -12.00 18.00
IUF_G 0.70 0,07 6,15 062 -12.00 18,00
IUF_GD 1.00 010 873 038 -12.00 18.00
IUF_GM 1.00 0.10 8.7 0.88 -12.00 18.00 hd

e Select the network definition
e Click on "

definition.
e The following dialog is opened:

Details - Definition Pipeline Consumption

to add a new definition or double click to edit an existing

Mame: |
Peak demand n¥h]: (0.7

Design temperature [T]: |-12

|
|
Base demand [m¥/h]: [0.07 |
|
|

Heting limit ['C]: |18
Cancel
e Complete all of the details and click Ok.
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11.4.2

Consumption at a Position (Node Consumer)

The consumption at a position bound consumer (a so called node consumer) is
calculated in a similar manner as pipeline consumption, but the consumption
definition is in terms of a simultaneity factor (Sf). Please refer to the diagram below.

Sf,

max

Sfbase |

min

The peak consumption and the reference to the accompanying consumption definition
can be set in the properties of the consumer.

Procedure:
e Select the Definitions - Consumption

e The following window is opened:
Definition - Consumption - m] X

Metwork: | NET100 ~ | demo_|
1 of 13| b bl K NS

Name Sfmaz Sfbase Eg]sign temp Faating fimit ”
;
IUF_G 070 0.70 -12,00 13,00
IUF G_GV_ 4 072 0,69 -12.00 18,00
IUF_G_GV_4 1.08 0.47 -12.00 18.00
IUF G_GV_ 4 1,08 0,47 -12.00 18,00
IUF_G_GV_4 1.00 0.52 -12.00 18.00
IUF_G_GV_3 073 0,69 -12.00 1300
IUF G_GV_4 110 046 -12.00 18.00 »

e Select the network definition

e Clickon " toadd a new definition or double click to edit an existing
definition.
e The following dialog is opened:
Details - Definition Consumption

Mame: IUF_G
—
Sfbase: 0.07

Design temperature [T]:  [-12.0

Heating limit ['C]:
Cancel
e Complete all of the details and click Ok.
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11.5 Gas definition

Gas definitions are defined globally. For each network a gas definition is can be
selected from the available definitions. The reason for selecting a different gas
definition per network is that the compressibility of the gas depends on the operating
pressure. Therefore, for each network with a different operating pressure, a specific
gas definition should be made to increase accuracy. Since the pressure varie, it is
recommended to use the compressibility that is applicable at the average pressure of
the network.

There is also a default gas setting, see settings menu. This is only applied in case

there is no gas definition selected for the network or as default when creating a new
gas definition.

PLEASE NOTE: the reference pressure and refence temperature have to be set in
the settings menu, tab Default Gas.

Procedure:
e Select the Definitions - Gas
e The following window is opened:

[ Gases - O *
1 ofd | b M | K
Density Dynamic viscosity . Calorific value
Name ka/m] Pas] Compressibility Fi [MJ/m]
» [EEIE 0.832692 1,14E-05 0.997814421
Default - 100 mbar 0,832652 1,14E-05 0997724553 3165
Default - 2 bar 0.832692 1.14E-05 0,994827752 3165
Default - 4 bar 0.832692 1.14E-05 0.991727834 3165

e Clickon “ toadd anew definition or double click to edit an existing

definition.
e The following dialog is opened:
Details - Gas
Densty ki
Pressure [bar{z)]: 1,01325
Temperature [K] 273.15

Nomal condtion

Dynamic viscosity [Pa.s] 1.14E05
Relative compressibility [ 0.991727834

Cp [ AKm3: 1600
ot

Calorific value [MJ/m?] 31,65

Cancel
e Complete all of the details and click Ok.
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The following properties are available:

Name Identification of the gas.

Density Density of the gas at reference temperature and reference
pressure.

Pressure Reference pressure at which the density is defined, normally

1.01325 bar(a). It can’'t be modified here. Instead, go to the
Settings menu and change the settings of thhe Default Gas.
Apply the settings of the default gas by pressing the button
Normal Condition.

Temperature Reference temperature at which the density is defined, normally
273,15 K (= 0 °C). It can’t be modified here. Instead, go to the
Settings menu and change the settings for the Default Gas.
Apply the default gas settings by, pressing button Normal

Condition.
Normal Applies the reference pressure and reference temperature, as
condition set in the Settings menu for the default gas.
Dynamic Dynamic viscosity.
viscosity
Relative Relative compressibility at the average network pressure. The

compressibility ~ compressibility of a gas is pressure dependent and the pressure
dependency varies per type of gas. For low calorific gas, like
used in the Netherlands, the pressure dependency can be
approached with the following formula (up to 20 bar):
compressibility = 1-0.0021*average pressure.

Cp Heat capacity at constant pressure (just for Green Plus
calculations).
K Ratio between Heat capacity at constant pressure and constant

volume (just for Green Plus calculations).

Calorific value The calorific value (lower heating value) of the gas. It is used for
recalculation of the demand, when for a network is switched to
another gas.

11.6 Profile definition

11.6.1 Flow and pressure profiles
Profiles are used for Profile calculations and Green+ calculations. A profile gives
factor for each hour of a day.

For profile calculations a different method of defining is used compared to Green+
calculations. The method for profile calculations is explained in §Error! Reference
source not found.. Here, the description will be limited to the method as used for
Green+ calculations. These profiles can be changed into profiles suitable for profile
calculations, see the last bullet of the procedure.

There are two types of profiles: flow profiles and pressure profiles. However, they are
defined in a similar way. The difference is that flow profiles are used to calculate
consumption or supply at a certain hour, while pressure profiles are used to calculate
the pressure setting at a certain hour. But both use a factor to do so. Below the
rocedure is explained for a flow profile, but also applies to pressure profiles.

Procedure:
e Choose menu Definitions — Profiles —Flow profiles

e Click button
Fill in a comprehensible name.
Day profile is default selected (necessary for Green+).
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e Double click the new added profile
The following dialog is shown:

Detail - Profile Consumer B @
Defintions of Uay Profiles |

Name a8 5% H Sfmax  Sfbase  Tmin  Tmax

— Sfmax
Sthase

[ Pair Sfmax and Sbase

Factor [%] 10 Apply
Tmin ['C] <12
Add di
[ i ] Tmax[T] 18

e First one or more day types have to be defined:
- Click Add day and give it a comprehensible name. A day definition
consists of 24 hours. Each day definition gives for each our the factor
Sfmax at design temperature Tmin, and the Sfmin factor at the
temperature Tmax, where no heating is applied. These parameter
describe a linear relationship between temperature and demand, See
chart below:

Sf

max

Sfbas l

Tmin Tmax

- Afixed ration between Sfmax and Sfmin can be used. By pressing the
apply button, the fixed ratio is applied for each hour by recalculating
Sfbase according to: Sfbase = Sfmax * Factor.

- If Pair Sfmax and Sfbase is checked, the Sfbase is recalculated when
Sfmax changes according to the given ratio.

- Values for Sfmax can not only be modified in the table, but also by
clicking in the Chart area.

- All values in the table can be copied and paste (for instance to another
day profile or Excel), using Ctlr+c (copy) and Ctrl+v (paste).

The result can be as follows:
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Detail - Profile Consumer u
Profile days ~ Defintions of Day Profiles

Name *33 98| Hr Stmax Sfbase Tmin ~ Tmax #
1 —— Sfmax _

Saturday Sfhase 017|002 12 18

p
Sunday/holiday 0.8 2 014 (001 12 18
' 3 017 |oo2 |2 |18
0.6 4 024 [002 |12 |18
5 032 [003 |12 |18
6 065 [007 |12 |18

=

086 |0095 |12 18 v

0.4

Sfmax,5Fmin [-]

0.24 Pair Sfmax and Sfbase
— o
0 )
il 6 12 13 24 Trin [C]
e oo omoA T [

When you have defined one or more days, you can define a period:
e Choose tab Day profiles
At the right you see the different day types. By selecting a day and dragging it to
the left column, you can define a period (for instance a week) The chart shows
the profile over the defined period:

Detail - Profile Consumer n
Profile days  Definitions of Day Profiles
Day 14 | Day Definition
0.8
Working day .f. § : b : - : - : b : - P Sunday/holiday
Working day & [T} o [T} Il - i [T} Il - i - ‘.'
Waorking day 0.6+ M m = " - " - s
Working day L] ]
%L
Saturday 0.4+ L = 8
L] L] “' ] "' " “' - "' " '.: [ ] Lo
0z ] LI - . L - .. ]
<] ] ] u u ] 1) Ll
= L [ [ [ [ = 1z
0 14
0 50 100 150
Convert to houry yearprofile

- Drag day definitions from the right column to the left column to add more
days.
- Remove selected days from the left column by pressing delete on your
keyboard.
e (The button Convert to hourly year profile tries to calculate a year profile from the
period as defined by you. This is only needed for the profile calculation. Green+
calculates with day profiles.)

11.6.2 Copy profiles
Profiles can be copied within the same grid or to another grid.

Procedure:
o Open the profile dialog
(depending on the type of profile: Definitions — Profiles —Flow profiles or
Definitions — Profiles —Pressure profiles)
e Select the profile to be copied
e Press Ctrl+c to copy the profile.

o Select the network where you want to copy the profile ( can be the same network
as well).

e Paste by pressing Ctri+v.

Ctrl+Drag to copy a profile to another existing profile
Within the same grid you can also copy one profile to another profile by dragging and
dropping it on the other profile while pressing Ctrl.
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11.6.3

Procedure:

Open the profile dialog

(depending on the type of profile: Definitions — Profiles —Flow profiles or
Definitions — Profiles —Pressure profiles)

While pressing Ctrl select and drag and drop the profile to be copied to the other
profile.

Confirm that you want to copy the profile.

Generate flow profile
Irene Pro can calculate a flow profile for a consumer or network based on actual
measured hourly data.

Procedure:

Create in Excel a table with hourly measured values for flow and average day
temperature.
The order of the columns has to be: date - time, flow, temperature.
Select Definitions — Profiles — Generate flow profile
the following dialog is shown:
Generate Profile n

Resutt  Days

T
Profile name: |no name D G [mn/h] [C]
Use Sum ConstD Skip Zeroes [ ] .

Peak 000

Min Tmin: Max Tmin:
Min Sbase: D Max Sfbase:
-
b

Min Trma: - Max Tma:

Input Data

Calculate Copy to all Reset

Define the Profile name for the definition.

Copy the columns from the Excel table and paste it in the table using Ctrl+v.
Select the tab Days

Define the names of the day profiles and link them to the weekdays.

Define in the right column the dates for holidays in the period of the
measurements, alongside with which day type they should be associated.
Select the tab Calculate

Press Calculate

The results for the day profiles are visible on tab Result after the calculation has
finished.

Pressing button Copy all (tab Calculate) will add or update the profile in each
network (existing profiles with the same name, will be updated). The profile will
consist of seven days (Sunday to Saturday).
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11.7 Annual temperatures
An annual temperature definition can be used for Profile calculations and Green+
calculations. Each our contains an expected average 24h. temperature.

Procedure:
e Select menu Definitions
¢ Click Annual temperatures
e The following dialog opens:

'E Annual Temperatures — O X
Metwork: | NET100 ~ | peter
1 of 1 0P X Activate
Name

»

e Select the network for which a set of annual year temperatures should be defined.

e Click ¥ toaddanew definition, or double click an existing definition for
modification .

e The following dialog opens:
Details - Annual temperature n

De Bitt
0 of 0 ap

uTc Temp [oC]

e Add hourly temperatures or copy/paste them from Excel.
e Close the dialog

11.8 Malfunction sets
Malfunction sets can be used with special Green+ analysis. A malfunction set is
defined by a combination of one or more malfunctions. There are four types of
malfunctioning:
1. Supply failures stations/compressors
Selected stations and/or compressors that fail to supply.
2. Supply failure suppliers/consumers
Suppliers that fail to supply and or consumers that stop consuming.
3. Ignore pressure profiles stations
It is possible to define pressure profiles for stations that simulate a different
pressure setting for certain periods of time. This pressure profile for the
selected station is ignored.
4. Ignore pressure profiles suppliers
Just like a station, it is possible to assign a pressure profile to a supplier,
simulating different pressure settings for different periods of time. The
pressure profile of the selected supplier is ignored..
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Procedure:
e Choose menu Definitions — Malfunction sets

e The following dialog opens: Lists of the
malfunctions that
List of defined Error Conditions a occur at the same
malfunction sets V=t time.

Subgid |NET100 w
Supply failure stations./compressors Supply failure supplier/customers
Set name | Fall out Station 2 ey > ey &

A Suppliers EAN Mame
et D MoP
Fall out Supplier 1
Fall out consumer 2523
Add all stations Add all customers
Add all compressors Add all suppliers
Ignore stations pressure profiles Ignore suppliers pressure profiles
D Suppliers/cust| | EAN Mame
Add all stations (MOF) Add all suppliers (MOP)

e Select the empty field in the left column in order to add a new set of malfunctions.
(or select an existing definitions in order to modify it)
e Double click the field to modify the name.
¢ Modify the lists, for instance by:
- Using buttons below the lists.
- Pressing the Ctrl key and dragging with the mouse an object from the
drawing to the list.
- Objects can be removed from a list, by selecting the object in the list and
pressing delete.

11.9 Markings
You can define queries for selecting and marking objects. These definitions are saved
to your personal profile, and can therefore be used for any file that you open. When a
marking definition is applied, all objects that comply with the query, are marked with
the selected colour.
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Procedure for applying a query:

The following dialog is shown:
Object type

e Choose menu Definitions — Markings

Selected

colour

All available properties
of the object

\

T
Pipeline

Station

Q

~ | material diameterm > 0.1

~ | calculatedCapacity. m3h+100 »qmax m3h

c¥ "

Set g Fipeli ateniallt niins("GY") -
. ~ . {
marklng as ipeling materialName contains(
. |:| Consumer ~ |gm3h>=20
favourite v

—
matenial diameter.m > 0.1

Efates M

lcon
ThemeNodeColor1
ThemeNodeColar2

Press Mark

Select the row with the query that you want to apply
You can change the colour by clicking on the coloured cell in the C column.
Select the network (see picklist at the bottom)

ThemeString1
The String2
for the ThemoodeSting
Selected ThemeNode Sting2
material
deﬁnition materialName hd
All networks | NET100 ¥ Frase al markings Mark g
Selectionto which network(s) the Apply selected Apply all favorite
markinas should be applied markinas markinas

(Pressing the button with a star will apply all favourite markings).

All objects that comply with the selection criteria, are marked with the selected colour.

You can define your own selection criteria or modify existing selection criteria. These
will be saved in your personal profile and can be applied on any file and network that

you open.

Procedure for adding or modifying a query: Selected

e Choose menu Definitions — Markings el
The following dialog is shown:

ObjeCt type Favorites T ¢] C K ~
pe\ine ~ | material diameterm = 0.1

O Station ~ | calculatedCapacity. m3h+100 =gmax.m3h

O Pipeline ~ | materialName .contains{"GY")

O Consumer ~ | qm3h>=20

W
material diameterm > 0.1 lcon
emeMNodeColor]

i NodeColor2
Modify oneSting]
selection ThemeString2

. . ThemeNodeString1
criteria here ThemeNodeString2
material
materialName v
1 Alinetworks | NET100 hd Erase all markings Mark {}

e Select the row with the query that you want to modify or select the last row to add
a new query

e Select the type of object.

o Type the selection criteria in the text box below the table. At the right all available
propertie of the object are visible. You can drag them to the edit box. For more
information, please , see appendix Il.

e You can change the colour by clicking on the cell in the C column.
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12 Settings

The settings menu is used fort he different user settigns. This settings are saved
when Irene Pro is exited.

When clicking on menu Settings, the following dialogue appears:

Settings

’__I_:_J__efault F‘roﬂle Language Maps APl Keys

{0i i Labels Units Folders Calculation Default Gas
Background Colar

Size Line Thickness
Pipeline —— 4,05 px
Text 10,055
Station 23] o D 20 px
Compressor D
Valve 130 m N 2505 px
Consumer 2008 m ‘
Profile Cansumer 2005 m o 2505 px
Altitude 1302 m A
Endpaints 13 px o 255 px
Visibility inactive 0= %
networks =
Cancel Apply

The following tabs are available:

Tab Contents/Function

Display Settings for the graphical presentation of the network

Labels Settings for text placement by certain network objects

Units Settings of the units for the input data and the calculation
results

Folders Settings for locations of data.

Calculation Standard settings for the capacity calculation

Default Gas Settings for standard gas. When calculating a network without

gas data these settings are added to the network. Here the
normal conditions (reference pressure and temperature) are

set.

Default Profile Consumer definition which is used for a profile consumer
during the capacity calculation

Language Selected language

Maps Settings for background maps (such as fixed maps or maps

from internet providers like Open Street Map).
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121

API Keys Here you can add the API keys for OpenWeather and Google.
The API key for OpenWeather can be requested at
https://home.openweathermap.org.

PLEASE NOTE: These are user settings. Other user can have their own settings
without any interference.

PLEASE NOTE: If so called company settings are applied, the settings cannot be
modified, or they can only be altered temporarily by the user. These temporary
settings are reverted acording to the company settings after closing and restarting
Irene Pro.

The different tabs are explained in the following paragraphs.

Display
The tab display contains the following settings:

Settings

Profle Language Maps APl Keys
i Labels Units  Folders Calculation Default Gas

Background Color

Size Line Thickness
Pipeline — 4045 px
Text 100
Station 2315 px D 2015 px

Compressor D

Valve 1BO3m N 25 px
Consumer 200k m ‘

Profile Consumer 2005 m o 25 px
Altitude 130 m A

Endpaints 135 px o 25 px
Visibility inactive e

networks =

Cancel Aoply

Background color Sets the colour of the background.

Size In this column all the sizes of the objects as they are
drawn in the view.

PLEASE NOTE: Some sizes are in meters, others are
in pixels. Objects with sizes in pixels are always the
same size at any zoom level.

Colour (centre column) The centre column shows the colours (and shapes) of
the different types of objects. When the shape is
clicked, a colour picker opens and a different colour can
be selected (except for the pipelines: their colour
depends on the network settings).
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Some objects have two different appearances. For
instance, a valve: the first appearance is for open
valves, the second for closed valves.

Line Thickness The line thickness used for drawing the object.
Visibility inactive Networks that are not active, can be made less visible:
networks 0% for completely hidden and 100% for the same

visibility as the active network.

12.2 Labels
These are the same items as found in the Identification toolbar. The difference is that
these changes are saved. The following user settings are available:

Settings

Default Profle  Language Maps APl Keys

Dizplay ?LﬂbE"SE Units  Folders Calculation Default Gas

Show ldentification Labels
[] Pipelines
[] Stations
[] Valves
[ Consumers
[] Profile Consumers

] Atitudes
[] Waorkplan
Motes

Cancel Aoply

Pipelines If ticked, the ID of the pipeline is displayed alongside
the pipeline.

Stations If ticked, the ID of the station is displayed alongside the
station.

Valves If ticked, the ID of the valve is displayed alongside the
valve.

Consumers If ticked, the ID of the consumer is displayed alongside
the consumer.

Profile consumers If ticked, the ID of the profile consumers is displayed

alongside the profile consumers.
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Altitudes If ticked, the ID of the altitudes is displayed alongside
the altitudes.

Workplan If ticked, the ID of the workplan is displayed alongside
the workplan.
Notes If ticked, the short text of the note is displayed in a

yellow box alongside the pin.

12.3 Units
Here you can select which units are to be used for displaying the different properties.
The following user settings are available:

Settings

Default Profle  Language Maps APl Keys

Lengths meter w
Diameters millimeter w
Velocity mss ~
Flow m3/h ~| [ Use Energy
Pressure mbar et
Temperature Celsius w
MNumber Of Decimals |2 =

Propert Meaning

Length Unit for distances and lengths.

Diameters Unit for diameters.

Speed Unit for the speed at which the gas flows (always at
operational conditions).

Flow Unit for flow (always at normal conditions as set in the
gas definition)

Use energy If ticked, instead of a flow, the energy per time unit is
displayed

Pressure Unit for displaying pressures (this can be temporarily

set directly by using the toolbar MP3" ~ )
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Temperature Unit for displaying temperatures.
Number Of Decimals The number of decimals with which the values are

displayed (this can also be adjusted temporarily, using
+,0 00
the buttons 00 +.0)

12.4 Folders
Op het tabblad kunnen de locaties van bepaalde bestanden en mappen worden
ingesteld:

Settings

Default Profle  Language Maps AP Keys
Display Labels Unis | { Calculation Default Gas

......................

Manual | |
Log File |C:\Users\pustmpe\Ducumerrts\lreneF‘|
Maps online |C:\Dnline Kaarten |
Maps local |C:Rﬁd1tergmndkaarten |
Import |C:\Usemxpustmpe\Ducumerrts\lreneF‘ |
License |C:\Users\pustmpe\Dummerrts\lreneF‘ |
Company Settings |C:"-.Users"~postmpe"~.ﬁpp Data"'-.LocaI"ﬁ.}ﬁ'.|

Manual Location for the manual (if empty, the manual is used
that was installed in the program folder)>

Log File Location where the log file is stored.

Maps online Location where maps are cached, when using
background maps from an internet provider.

Maps local Location where fixed background maps are stored
together with their ESRI worldfiles.

Import Default location for Irene-files (only used for opening
files).

License Location of the license file. If no license file is available,

Irene Pro will be started in demo-mode.
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Company Settings Location for the company settings file (used by some
companies instead of user settings)

12.5 Calculation

The tab calculation contains default calculation settings (only applicable if the Irene-
file doesn’t contain calculation settings):

Settings

Default Profle  Language Maps APl Keys
Display Labels Units :

Calculation Parameters

(] Al Networks
[] Passing Consumption

Day temperature [C] -12,00 |
Gas temperature ['C]: 1000 |
Accuracy [%: 0.07 |
Connection tolerance [m] |0.10 |

[ ] Projected Pipelines

] Attitudes
Reference altitude [m]: |1]'.1]'I]' |
Max. distance profilecons. [m]: |--1'IZI'{I'I]I |
Station Options
Limit [ ] Regulators

Propert Meaning

Network The selected network (effective only if All Networks is
not ticked)
All Networks If ticked, then all the networks will be calculated,

starting with the networks with the lowest pressures.
Pass On Consumption The calculated consumption of a network is passed on
to the network which feeds the Station (if All Networks
is not ticked, any existing old calculation results are
used to define the consumption of the lower pressure

networks!).

Day Temperature Mean day temperature on which the gas consumption
is based.

Gas Temperature The temperature of the gas in the pipeline.

Accuracy The accuracy with which the pressures are calculated.

The accuracy is given as a percentage of the maximum
allowable pressure loss.
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Connection Tolerance The maximum distance between pipelines ends to the
objects to be joined to them (e.g. other pipelines,
stations, valves, consumers and altitude markers),
which are considered as hydraulically connected.

Projected Pipelines If ticked, projected pipelines are included in the
calculation as well.

Altitude correction If ticked, the calculation is carried out using the
correction for altitude.

Reference Altitude Reference level for the altitude from which the ascent
pressure gain is determined

Max. Distance Profile Maximum distance for a profile consumer to a pipeline,

Consumer onto which they can be automatically connected
(maximum length of the connection pipeline).

Use limiting If ticked, the calculation is performed taking into

(Station Options) account the parameters Maximum capacity and
Minimum capacity of the stations.

Use regulators If ticked, the calculation is performed with the control

(Station Options) characteristic of the regulator present in the stations, if

one is present (please refer to Appendix IV for details).

12.6 Default Gas
This tab defines the default gas. The default gas is used for the default settings when
defining a new gas. The set pressure and temperature are the reference pressure
and temperature for the so called normal conditions. For backwards compatibility, the
calorific value is used when an older file is opened, where the gas definition doesn’t
contain a calorific value. The following settings are available :
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Settings

Default Profle  Language Maps APl Keys
Display Labels Units  Folders Calculation §

MName: |GGas |
Densty fkg/m] |0.832692 |
Pressure [baria]] 101325 |
Temperaturs ['K] 273,15 |
Dynamic Viscosity [Pa.s] |'|.'|4E-ﬂ5 |
Relative Compressibility [-] |ﬂ.95?? |
Cp [J AKm3: | 1600 |
K (= Cp/Cv) [: 14 |
Calorfic value [MJ/m?] 3165 |

Name Identification of the gas.

Density Density of the gas at reference temperature and
reference pressure.

Pressure Reference pressure, normally 1.01325 bar(a).

Temperature Reference temperature, normally 273,15 K (= 0 °C).

Dynamic viscosity Dynamic viscosity.

Relative compressibility ~ Relative compressibility at the average network
pressure. The compressibility of a gas is pressure
dependent and the pressure dependency varies per
type of gas. For low calorific gas, like used in the
Netherlands, the pressure dependency can be
approached with the following formula (up to 20 bar):
compressibility = 1-0.0021*average pressure.

Cp Heat capacity at constant pressure (just for Green Plus
calculations).
K Ratio between Heat capacity at constant pressure and

constant volume (just for Green Plus calculations).
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Calorific value The calorific value (lower heating value) of the gas. It is
used for recalculation of the demand, when for a
network is switched to another gas.

PLEASE NOTE: This value is also used in case an old
file is opened where the gas definitions do not contain a
calorific value.

12.7 Default profile
The default profile is used for profile consumers that do not have a consumer
definition themselves, in case of calculations that do not use a profile definition
(capacity, n-1, design, CML). The following settings are available (see also §11.4.2) :

Instellingen

Weergave Labels Eenheden Folders Berekening S5Standaard Gas

 Standaard Profiel | Taal  Kaaten APl Keys

Sima |1 |
Sfbase 0.1 |
Tmin[cl] |12

Tmax[C]  [18 |

Annuleren Toepassen

Propety . Meaning_ .

Sfmax Factor for the demand at a day temperature T < tmin
Sfbase Factor for the demand at a day temperature T = tmax
tmin Day temperature at and below which Sfbase applies.
tmax Day temperature at and above which Sfmax applies.
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12.8 Language
Choose the preferred language. There is a choice between Dutch and English.

129 Maps
Settings for the use of background maps:

Settings

Digplay Labels Units  Folders Calculation Default Gas

Default Profile  Language | ! APl Keys

....................

Source Irtemet e
Connection Online e
Provider Bing Map o
Map C5 EPSGZ8592 W

|Ipdate map index

Propert Meaning

Source Set the source for the background maps. There are two
options:

e Local folder: fixed maps are located in a folder.
These is applicable when using maps based on
the so-called ESRI world file system. The
location has to be set on the tab Folders, at the
option ‘Maps local'.

e |Internet: maps are downloaded from an online
service. PLEASE NOTE: the downloaded maps
are locally cached. You have to set a location
for the cached files, see tab Folder, option
‘Maps online’.

Connection Applicable if the source is set to Internet:

o Offline: only cached files from a previous
session are used. No new maps are
downloaded or updated. This can be useful
if you have a slow internet connection. This
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can cause that sometimes no background
is visible, since the needed map is missing.
e Online: maps are downloaded or updated if

applicable.
Provider Applicable if the source is set to Internet. Select which
provider you want to use for your background maps.
Map CS Coordinate system that is to be used in the view.

PLEASE NOTE: when using ESRI worldfile maps, the
coordinate system has to be the same. Otherwise the
maps are not (correctly) displayed.

Update map index Applicable if the source is set to local folder. When new
maps have been added or maps have been updated,
the index has to be updated as well, by pressing the
button. If not, the new maps will not show up in the
view.

12.10 API Keys
For some internet services you will need an APl Key. The API Key can be requested
at the provider (an account is required):

CetFimae

Digplay Labels Units  Folders Calculation Default Gas
Default Profile  Language Maps APl Keys

OpenWeather AP Key

Google AP| Key

Propert Meaning

OpenWeather API Key Needed for automatically receiving the current day
temperature for the location of the current network
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12.11

(Irene Pro Operations). The API key can be requested
at https://home.openweathermap.org

Google API Key Needed for enabling searching on address. The API
Key can be requested at the Google Maps Platform
(https://cloud.google.com/maps-platform/?hi=en).

Company settings

All users setting can also be set as company setting. This means that the user is not
able to modify or only temporarily modify the settings. A file with the company settings
has to be created. The file has to be located on a server that is accessible for all
users that are involved. The location of the company settings file has to be set on the
tab Folders, option Location company settigngs.

Creating a company settings file is only possible for users that own a so-called Admin
license. It will make an extra menu option available: Administrator — Company
settings. It will open the following window.

Company Settings

Labels Units Folders Default Gas Default Profile  Language Calculation Background

Background Colour [ Read-only

Size Line Thickness
Pipeline — 4,045 px ] Read-only
Test 1002 [ Read-only
Station 2315 px [[] Read-only D [ Read-only [J Read-orly 2,012 px [ Read-only
Compressor b D [] Read-anly [ Read-only
Valve 130 m [ Read-only N [ Read-only [ Read-orly 25[2] px [ Read-orly
Consumer 2005 m [ Read-only . [] Read-only
Profile Consumer 2004 m [] Read-only o [ Read-only 2515 px [] Read-only
Altitude 1302 m [] Read-only ‘ [ Read-only
Endpoints 1314 px [] Read-only o 2512 px [] Read-only
Alpha Inactive MNetwork 3045 % [] Read-only

Cancl

All settings, described in this chapter, are available. See, for detailed descriptions, the
previous different paragraphs.

There is one extra option: Read-only. If ticked, the setting cannot be modified
anymore by the user. If not ticked, the user can modify the setting, but it is
temporarily. As soon as Irene Pro is closed and restarted, the company settings are
applied again.
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13 Help

13.1 User’s Manual
If User's Manual is clicked via the Help menu, the user’s manual of this application
will be opened. The manual is supplied in PDF format together with the installation.
It is assumed that the user has a software installed on his workstation (for example,
Acrobat Reader) with which the user's manual can be viewed.

13.1.1 About
Clicking ‘About’ reveals the following window which shows the version information for
the software as well as the license information.

About IRENE Pro Beta *®
IRENE Pro
Q Version 47.0.2
\ Copyright © Kiwa NV 1995 - 2019
Q\ Kiwa NV

For more information:
website: www irenepro_com

z email:  irenepro@hiwa.nl
m —Licensze data—
Company: Kiwa
Expiring date: 20200131
Number of mains: 1000000
Calculate with multiple stations: Yes
Calculate with muttiple networks: Yes
| Available modules
5T
Design
CML
Profile Demand
Operations
Green
Impart IUF
Report
Green+
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| Functionalities of Irene Pro dialogs

The following functionalities are typically available to the user when a dialog is open:

e Set Units
The values are given in the units which have been set as preferences by the
user (via the Settings menu).

e Copy to Clipboard
The contents of the list can be copied (for example, to Excel). Use Ctrl en
Shift in combination with the mouse pointer to make a selection, and use
Ctrl+C to copy the selection.

e Paste from clipboard
The values can be pasted in the list from another application. Use Ctrl+v to
paste the values.

e Sorting
The list can be sorted by clicking on the column header.
e Filtering

The list can be filtered by clicking with the right mouse button on the column
and then setting a filter.

The following table shows which functionality is available in the specific dialogs:
Dialog Overviews (Lists)

Name (title) Set Units Copy to Paste Sorting Filtering
clipboard from

Definitions
Networks yes yes no yes no
Gases n/a yes no no no
Materials yes yes no yes no
Consumption Definitions yes yes no yes no
Definitions Pipeline yes yes no yes no
Consumption
Profiles n/a yes yes no no
Annual Temperatures n/a yes yes no no
Malfunction sets n/a no no no no
Assets
Consumers yes yes yes yes yes
Profile Consumer/supplier yes yes yes yes yes
Regulators yes yes no yes yes
Station / compressor yes yes no yes yes
Valves n/a yes no yes yes
Altitude yes yes no yes yes
Pipelines yes yes Yes(just yes yes
IDin
order to
mark
pipelines)
Detail Dialogs
Details — Network yes
Details — Gas no
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Details — Material

Details — Consumption definition
Details - Definition pipeline
consumption

Details — Flow/Pressure Profile
Details — Annual Temperature

Details — Consumer
Details — Profile Consumer
Details - Regulator

Details - Station

Details - Valve

Details - Altitude

Details — Pipeline

Details — Text

Other
Name (title Set Units
Irene Pro
Capacity

Dimensioning
Profile Calculation
Reports

Save image
Settings

XML Log

About Irene Pro

yes
yes
yes

no
no

yes
yes
yes
yes
n/a
yes
yes
n/a

yes
(legends)
yes
yes
yes
yes
n/a
n/a
n/a
n/a
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1.1

Il Define queries

Via the menu Definitions — Markings you can define queries. The objects that comply
to the query are marked with a colour. This appendix explains how the query has to
be defined.

A query text has a fixes structure, as is shown in the following example. The example
query selects all stations with an outlet pressure of more than 95 mbar and a name
containing “DIS™:

e

?bar T 95 ar\d codé contalns( “DIS")

M

Property

Each object has a number of properties, see I1.6. They can be of different types, like
text, numeric, date, etc. The type of a property determines also the possible functions
and operators. For numeric properties you will often need to select a unit in which it
has to be evaluated, see 11.2 Units. For text you will need to define a search text.
Search text should always be enclosed between quotes.

All the available properties of an object are shown in the dialogue, in a list at the
bottom-right. These properties can be dragged to the edit field.

Define Mark Cueries n
Favorites T aQ 2
4 ! Pipeline | material diameterm = 0.1
O Station w | calculatedCapacity m3h+100 >gmax.m3h
O Pipeline | materialMame contains("GY")
O Consumer ~ | gm3h==20

aterial diameterm > 0.1

v
lcon ~
lor1
lor2
Theme String2

ThemeNodeString1
ThemeNodeString2
material

materialName /v

] Al netwarks | ’ ™ ” Erase all markings Mark

List with available
properties

© Kiwa Technology B.V. -98 -




I.2 Units

For numeric properties you can select the unit by typing behind the property name a
point followed by the unit name. The following units can be selected depending on the

type of property:
Type Units Meaning
Flow m3h normal cubic meter per hour
m3s normal cubic meter per per second
m3y normal cubic meter per per year
Length mm millimetre
m meter
cm centimetre
hm hectometre
km kilometre
inch inch
Pressure Pa pascal (over pressure)
hPa hector pascal (over pressure)
kPa kilo pascal (over pressure)
MPa mega pascal (over pressure)
mbar milibar (over pressure)
bar bar (over pressure)
bara bar (absolute)
psi pounds per square inch (over pressure)
Speed ms meter per second
kmh kilometre per hour
Temperature kelvin Kelvin
celsius degrees Celsius
fahrenheit degrees Fahrenheit

1.3 Operators

With the operators you define the property should be or not be. The following
operators can be used:

operator Meaning

= of == equal (can also be used for text)

1= of <> not equal (can also be used for text)
> More than

< Less than

>= More than or equal

<= Less than or equal

1.4 Logic operators

Logic operators can be used to combine several conditions. The following logic
operators are available:

Logic operator Meaning
AND Both conditions have to be true.
OR One of each conditions have to be true

By using brackets you can force the order in which multiple conditions are evaluated.
For example:

(condition 1 AND condition 2) OR (condition 3 AND condition 4)
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1.5

1.6

The conditions between brackets are evaluated first. Thus in this case the object is
select if it complies to both condition 1 and 2 or if the object complies to both
condition 3 and 4.

Text functions

For tekst properties there are special functions available. These can be used by
typing a point after the property name followed by the function name and brackets.
Sometimes you will need to give the search text between the brackets. The following
functions are available:

ATTENTION: the functions are case sensitive.

Text function Meaning

contains(“search text”) The text contains the search text
startswith(“search text”) The text starts with the search text
endswith(“search text”) The text ends with the search text
tolower() Gives the whole text in lower case
toupper() Gives the whole text in upper case

To avoid case sensitive search, use the tolower or toupper functions. For example, if
you want to search within the property Code, but not case sensitive, than create the
following condition:

Example:
Code.tolower().contains(“dis”)

In this example, stations whereof the code (ID) contains “dis” (not case sensitive) are
found. The same can be achieved using only Caps and using function toupper().

Available properties for each object

For each object type a number of different properties is available, that can be used to
define selection criteria. All available properties of an object are shown in the
dialogue, in a list at the bottom-right. These properties can be dragged to the edit
field.

Define Mark Cueries n
Favorites T aQ 2
» Fipeline ~ | material diameterm > 0.1
O Station « | calculatedCapacity m3h+100 »gmax.m3h
O Pipeline ~ | materalMame. contains("GY")
O Consumer w | gm3h==20
—
aterial diameterm = 0.1
Theme String2
ThemeNode String 1
ThemeNode String2
material
materialName /Y
"] Al networks l 2 Erase all markings Mark Q

List with available
properties

It is important to know whether a numeric value is involved and if it has a certain unit.
The most important properties are described below. If you use functions, you will
need to add brackets at the end of the function name.
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11.6.1 Pipeline

Properties
Property Type Unit Use this in query
ID Text code
Name Text Name
Material — Name Text materialName
Material — inner Numeric  Length Diameter
diameter
Length Numeric  Length length
State Text Options: StateToStr
e In Service
¢ Projected
e Design
e Out Of Service
Year Numeric year
Calculated values
Value Type Unit Use this in query
Flow Numeric  Flow flowAbs
Speed Numeric  Speed speedAbs
Pressure 1 Numeric  Pressure remainingPressure1
Pressure 2 Numeric Pressure remainingPressure2
Functions
Value Type Unit Use this in query
Number of pipeline Numeric - Smallcustomercount()
consumers
11.6.2 Station
Properties
Property Type Unit Use this in query
ID Text code
Name Text name
Inlet pressure Numeric  Pressure p
Outlet pressure Numeric  Pressure pin
Maximum capacity Numeric Flow gmax
Minimum capacity Numeric Flow gmin
State Text Options: StateToStr
e In Service

e Out Of Service

Calculated values

Value Type Unit Use this in query
Flow Numeric  Flow calculatedCapacity
State Text Options: LimitedString
e Open
e limited at
maximum
e limited at
minimum
e closed
Inlet pressure Numeric  Pressure calculatedPin
Outlet pressure Numeric  Pressure Pcalc
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1.6.3

1.6.4

1.6.5

Valve
Properties
Property Type Unit Use this in query
ID Text Code
Name Text Name
State Text Options: StateToStr
e Open
e Closed
Consumer
Properties
Property Type Unit Use this in query
ID Text Code
Name Text Name
Demand Numeric  Flow q
Definition Text definitionName
Calculated values
Value Type Unit Use this in query
Pressure Numeric Pressure P
Calculated demand Numeric Flow Qcalc
Name nearest Text - NearestFeed
station
Profileconsumer

ATTENTION: this is also valid for profile suppliers

Properties
Property Type Unit Use this in query
EAN Text Code
Name Text Name
Year consumption Numeric  Flow syc
Peak demand Numeric  Flow PeakConsumption
Consumption Text CdefName
definition
Profile Text ProfileName
Linked Text Options:
e Automatic
¢ By Pipeline
e Not Connected
Connected boolean Options: connected
o true
o false
Automatically boolean Options: autoconnected
linked o true
o false
Linked Pipeline ID Text pipelineid
Max. inlet pressure  Numeric  Pressure Pmax
Calculated values
Value Type Unit Use this in query
Pressure Numeric Pressure =
Demand Numeric  Flow Qcalc
Name nearest Text Nearest Feed
station
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lll Capacity Calculation

Irene Pro uses the Hardy-Cross iterative calculation method, based on the two laws
of Kirchhoff:

e The sum of the pressure loss in a closed loop of pipelines is equal to 0 (no
pumps present).

e The sum of the amount of gas arriving at a pipeline junction (node) is equal to
the sum of the gas leaving.

The calculation of the pressure drop is completed using the following formula:

o =zA L v? T
p, =P, = p Po 7 Pm
(n)
with:
p1 Absolute pressure at the beginning (inlet side) of the pipeline.
p2 Absolute pressure at the end (outlet side) of the pipeline.
z Compressibility factor of the gas
A Friction factor according to the formula of Colebrook & White formula
(see further down).
L Length of the pipeline
D Diameter of the pipeline

L) Density of the gas under reference conditions
T Gas temperature (K)

Tm Temperature at reference conditions (273.15 K)
P Pressure at reference conditions (101325 Pa)

For the determination of the friction factor, Irene Pro uses the formula of Colebrook &
White. The friction factor is recalculated for each iteration in the meshed gas
network.

Colebrook & White formula:
0.25
A=
2.51 k 2
[log( + )]
Re--/A 3.71-D
met:
A Friction factor
Re Reynolds-number = Q Oy (Ya OOD 0O)
k Wall roughness length for the inner wall (m)
D Inside diameter of the pipeline (m)
Dynamic viscosity (Pa s)
Q Gas flow rate (m3n/s)
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IV Regulators

Basic Formulas

The relationship between the flow rate through a regulator and its outlet pressure is
described by three relations.
The first relation is that between the valve settings V, and the relative flow rate Q.
Here, Qr is a function of Vy , or vice versa. Both units are numbers which can vary
between 0 and 1, where applies, by definition, that:

Qr( Vp=0) =0

Qr( Vp=1) =1
The function is monotonically increasing: if Vp1 > Vp2 then Q1 > Qr2.

a: plug valve
b: flat valve
c: parabolic valve

¢]

)

o

2

Ke)

[

o

=

©

[0

—_

o >

0 relative valve settings Vp 1

The relation between Qr and V: is given in table format, where a number of
VpQr-combinations have been tabulated.

The second relation is that between the relative valve setting V, and the outlet
pressure Pout . These are described using three parameters: the Accuracy Class AC,
the nominal valve setting at determination of the regulation class Vpac and the
nominal outlet pressure Pout,nom.

For the outlet pressure of the regulator, the following is applicable:

P, \l-4cv, -v ) ifo<v <1

Pout( Vo)= out,reg
(Vo) undefined ifV,>lorV, <0

© Kiwa Technology B.V. -105 -



Pout,reg AC (Poul,reg-Pamb)

Pamb

v

0 Vp.ac 1
Valve setting Vp

Finally, there is the relation between the flow rate Q and the relative flow rate Qr:
Qr = Q/Qmax

In principle the above relations with corresponding numerical values for the
parameters are sufficient to determine the outlet pressure of a station as a function of
its supply flow rate.

In practice, there are two extra complications. These are described in more detail
below.

1. Definition of Qmax

The Qmax is dependent upon the operating conditions of the regulator, namely its inlet
pressure, outlet pressure and the gas type. The inlet pressure especially is an
important variable in practice.

As natural gas is normally used, variation in gas type as a condition is left outside
consideration here, but the remaining two, especially the inlet pressure, are relevant
indeed.

Therefore:
Qmax = Kg Pin/ 2 if Pout < 0.54 Pin
Qmax = Ke \/Pout(Pin-Pout) if Pout > 0.54 Pin

Here, Ka is a constant which does depend upon the regulator, but no longer upon the
pressures.
There are therefore two ways to specify the size (maximum capacity) of a regulator:

e specify KG

o specify a Qmax with the corresponding Pin and Pout

2. Definition of Poyt
The nominal outlet pressure of the regulator Poutreg is specified with a valve setting of
Vpac. Mostly, Vpac = 0.5.
The nominal outlet pressure of a station Poutstat is mostly specified by a much lower
valve setting at adjustment, Vpref = 0.2 or 0.1.
Therefore:

Pout,stat = Pout,reg (1 - AC (Vp,ref —Vp,AC))
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The Poutreg is calculated using this formula, where the Poutstat is given at the station as
a constant outlet pressure. The outlet pressure of the station as function of the flow
rate is set by the function defined earlier, Pout( Vp).

Details for the implementation
A station can be used in three different ways in the capacity calculation in Irene Pro :

1. Without regulator and without limitation
2. Without regulator and with limitation
3. With regulator and without limitation

This choice not only has influence on the behaviour of the calculated outlet pressure
of the station, but also has influence on the meaning of the station parameters
Station.P and Station.Qmax.

1. Without Regulator and Without Limitation
The outlet pressure is always Station Pressure and the parameter Maximum Capacity
has no influence on the calculation.

2. Without regulator and With Limitation
If Maximum Capacity = 0, the calculation is performed as in situation 1.
If Maximum Capacity > Minimum Capacity > 0, a station can be in one of three states:

e Maximize: The flow rate is Maximum Capacity, the outlet pressure is
determined by the capacity calculation (Generally lower than Station
Pressure)

e Minimize: the flow rate is Minimum Capacity, the outlet pressure is
determined by the capacity calculation (generally higher than station
pressure).

e Open: the outlet pressure is Station Pressure and the flow rate Q (Minimum
Capacity < Q < Maximum Capacity) is determined by the capacity calculation.

3. With Regulator and Without Limitation

In this situation Maximum Capacity en Minimum Capacity have no meaning.

If Station Regulator has not been defined, then the calculation is performed as in
situation 1.

If Station Regulator has been defined, then the calculation proceeds as follows:

e Using Station Regulator Inlet pressure and the KG defined at the Regulator or
the combination (Pin, Pout, Qmax), @ Qmax for the station is calculated.

e The Qmin for the station is always O.

e Using the Station Valve Position, Station Pressure and the Regulator AC and
Valve Position, AC defined at the Regulator, a outlet pressure is calculated,
as well as a maximal and minimal outlet pressure resulting from this.

¢ As initial valve setting = 50% is chosen and as station status Open is
chosen (provided that the station was not in the Closed status).

e Subsequently, the iterations of the capacity calculation are carried out, where
the valve setting and the status of the station are altered until convergence is
reached.

After completion the station can be in one of three states:

e Maximize: the flow rate is Qmax as calculated for the station, the outlet
pressure is determined by the capacity calculation and is lower than the
minimal outlet pressure.

e Minimize: the flow rate is 0, the outlet pressure is determined by the capacity
calculation and is higher than the maximal outlet pressure.

e Open: the outlet pressure is the flow rate dependent Pout (Poutmin < Pout <
Poutmax) and the flow rate Q (0 < Q < calculated Qmax) is determined by the
capacity calculation.
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The properties of a regulator are adjusted via the following window.

Details - Regulator

Brand: |F|2 |
Accuracy Clazs [%]: |5 |
Stem position [%] 50 |
W [%] Ur [%]
R
A0 i
100 100
*

O v

® 3 Norminal [ #h]
Firn Mominal [mbar] | 3000.00
Fout Morminal [mbar] | 100.00

[ Ok H Cancel ]

The list of VpQr values can be shortened by selecting a row (click on the left, grey cell
of the row) and by using the delete key on the keyboard. The list can be extended by
completing the bottom row.

It is also possible to alter the numbers in the list by editing the fields. Only numbers
between 0 and 1 are accepted.

The list is automatically sorted according to Vp-value when the window is closed.
The Qr-values must then form a monotonically increasing sequence. If this is not the
case, the window cannot be closed.

The outlet pressure of the regulator is calculated by linear interpolation between the
table values. If necessary, VpQr = (0,0) is added implicitly as the first element and
VpQr = (1,1) as the last element.

The XSD does not force the VpQr-table to show a monotonically increasing
relationship. This is verified prior to a calculation involving regulators. If relevant, an
error message is shown and the calculation is not carried out.

The adjustment valve setting (Vp_ref) is a property of the station. The value for this is
shown in the station window and can be altered there.

Alterations of the XSD (for Import from Irene Pro V 3.0)
The original XSD was incomplete if regulator data needed to be exchanged. This is
why the alteration took place. The alterations are in such a way that the old XML'’s
are still valid, as long as they contain no regulator data (i.e. the element
Network.SubNetwork.Regulators is absent or empty).
With regard to the original XSD, changes have been made in two places.
The definition of Regulator type has been changed:

e The block ReferenceData has been added

o The definition of VpQrList has been moved from the choice-block with KG
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and KGdef to ReferenceData.

[E] 1d= : positiveInteger

[E] d : string
[E] aC : float
o1 [E] ¥p_AC : float

8

a1 [E] ReferenceData

g L g
:@ RegulatorType/: [E] vp
[E] vpOrList +F 1+ [E] ¥pQr ]
[E] or
[E] kG : float
'-I_E [E] @_nom : float
0.1
[E] kGdef '-E [E] Pout_nom : float

[E] Pin_nom : float

The definition of StationType has been changed:
e The optional element Vp_ref has been added to Regulator.

[E] Id= : positiveInteger
01 [E] 1d : skring
Position : GeoPoint
Er : float

D-E 01 [E] gmax : float

g—“
(ED StatiDnType/:

o [E] gmin  : foat
o [E] State : StationStateType

[E] Regldx : positivelnteger
o [E] Regulator 'E Pin : float

o [E] ¥p_ref : foat
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V Dimensioning

Introduction

The dimensioning of gas networks is just as much an art as a craft. In the beginning
it is a technical optimization, i.e. the selection of the smallest pipeline diameters so
that gas is still delivered to all consumers at a sufficient pressure.

However, additional pre-conditions also exist implicitly:
e The security of supply must be at a sufficiently high level. This means that
the failure of one or more pipelines may not have too severe an effect.
e The network must be cost-efficient and built up practically. This means that
there may not be diameter reductions or enlargements made at random
places in order to be able to use the smallest pipeline diameters.

(Sometimes there are other considerations, such as that the network must be
prepared for any future expansions. This aspect will be left completely out of
consideration here).

In the practice of dimensioning, these extra pre-conditions are “translated” to the
demand that the pressure loss must be distributed as evenly as possible over the
entire network (pressure loss per length unit as constant as possible). Moreover, only
a limited number of pipeline segments are allowed for which a limited amount of
diameters may be selected. In this manner a combination-optimization problem
arises, which in principle can be solved by the calculation of a very large but finite
number of network designs. The number of possible configurations is far too large to
be calculated within a practical time period. Furthermore, it appears that this
optimization problem is “NP-hard”, which means that no algorithm exists which can
efficiently find the optimum configuration with certainty.

This means that we must work with heuristics (rules of thumb) which will select a
configuration out of the vast number of possible network configurations which is
acceptable.

The heuristic which is applied in Irene is as follows:

1. Select the largest diameter for all the pipelines and calculate the pressure
distribution at the maximum gas demand. If there is sufficient pressure under
these circumstances, then it is shown that a network dimensioning is possible
with the diameters available.

2. Select the smallest diameter for all the pipelines and calculate the pressure
distribution at maximum gas demand. Mostly, the pressure is now too low at
a number of nodes or end points.

a. Determine for each of these nodes the series of pipeline segments
upstream to the closest supply point;

b. Determine the minimum pressure gradient which is necessary to
supply the node concerned with sufficient pressure;

c. Select from the series of pipeline segments the pipelines with an
excessive pressure gradient;

d. Enlarge all of the diameters of the selected pipeline segments with
the same factor, until, at constant flow rate distribution in the network,
the point is reached where the node is supplied with sufficient
pressure. As there are only a limited number of diameters available,
the factor of diameter enlargement will not be exactly the desired
factor. Select the largest available diameter which leads to a factor
which is not larger than the desired factor;

e. lItis conceivable and also probable that the same pipeline segment
occurs in multiple upstream paths. In this instance, choose the
largest diameter which follows from the evaluation of the separate
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paths;
f.  Optional: Limit the diameter enlargement to a maximum number of
(small) increments.
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Figure 1: Example of the pressure distribution between node F (end point)
and node A (supply point). Pipeline sections AB, CD and DE have a pressure
gradient which is larger than ideal. The diameter in these segments will be
enlarged. Orange Line: after diameter enlargement using factor.

3. Re-calculate the pressure and flow rate distribution in the network with the
altered diameters. In the case that after the execution of diameter
enlargements the network does not yet reach the state of sufficient pressure
at all nodes and end points, the diameters of pipelines can be enlarged
selectively in the following manner:

Perform the same actions as described under step 2, but in this case
enlarge all the pipeline segments which have an excessive pressure
gradient with a maximum of one diameter size (also if this means that
the factor with which the diameter would be enlarged will then be
exceeded).

4. Repeat step 3 until all of the node and end points have sufficient pressure.
(the test at point 1 guarantees that this should be possible within a finite
number of iterations.)

Limitations
The above heuristic algorithm works in general, but is not optimal. There are two
disadvantages:
e There are situations in which the diameters of pipelines are enlarged too
much (please see figure 2). This effect is less pronounced when more design
diameters are available.
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Figure 2: Example of a situation in which the diameters of pipelines have been
enlarged too much. The algorithm has enlarged the diameter of both pipeline AB and
BC (solid orange line) whilst it would have been sufficient to enlarge the diameter of
BC (or AB) (dotted orange line).

e With parallel pipelines which have the same ‘function’, only the diameter of
the pipeline which happens to have the largest pressure gradient is enlarged.
This pipeline will then transport the maximum amount of the gas, resulting in
a further enlargement of the diameter of this pipeline during a possible next
iteration. Firstly enlarging the diameter the other parallel pipeline would be
more logical. The same effect is seen in a ring of pipelines. The diameter of
the pipeline with initially the lowest pressure gradient is not enlarged, and the
ring is in fact split into two branches.

This effect is inherent to step 3 of the algorithm. The effect can be somewhat
minimised by the definition of many design diameters and to allow many
diameter enlargements in step 2.

Finally, the comment must be made that it is not 100% certain that the heuristic will
always find a solution. Only the diameters of the pipelines in the upstream path of the
critical nodes and end points are enlarged. It is conceivable that it is necessary to
enlarge the diameter of one of the other pipelines. Until now, no networks have been
found in which this problem appears.

Example
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Initial (phase 2) max 2 diameter steps Initially no diameter enlargement (only phase
3)

Figure 3: The dimensioning of a ring comprising of eight pipelines. Selection made
from three pipeline diameters: 48 mm, 58 mm and 73 mm. By not allowing any
diameter enlargement in phase 2, a sharper dimensioning is acquired. The difference
is the pipeline below right: 58 mm instead of 73 mm.

Possible Improvements

One of the reasons why the dimensioning is occasionally less sharp than is possible,
is the fact that the diameters of multiple pipelines are enlarged simultaneously. The
possible interaction between these enlargements is not completely taken into account
in the heuristic.

One way of making sure that the dimensioning is sharper, is to enlarge the pipelines
one at a time. Treat the pipelines which according to phase 3 should be enlarged as
a proposal, and choose, on the basis of the other heuristic arguments, the most
important of these. For example, sort the pipelines to be enlarged on the basis of
flow rate and length (or pressure, or supply point), and choose the pipeline with the
highest flow rate and/or length (or a weighted combination). Next, apply only this
single diameter enlargement (or allow only one enlargement per supply point).

Such an adaptation of the algorithm is relatively easy to implement. The
disadvantage of this algorithm is that the calculation time is increased considerably.
For smaller networks this is not such a problem, but for larger networks it is. Itis
therefore obvious that this possibility is only added as an option to the currently
existing algorithm, which the user can turn on and off himself.
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VI Installation Irene Pro

Step 1: Login on www.Irenepro.com

Step 2: Click on Downloads
Step 3: Click on IrenePRO.ZIP
Step 4: Unzip IrenePRO.ZIP in the installation folder of choice.

Step 5: Read the release notes and follow the instructions

The Export folder is empty. The Import folder contains the demo file
standard_demo.xml. The manual folder contains the user's manual in PDF format.
The XSD folder contains the XSD of the IUF-XML exchange format.

Step 6: Start Irene Pro.

Step 7: Import standard_demo.xml. You can then begin.
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Contact Details

Please visit the website of Irene Pro for more information, tips, tricks and more:

www.lrenepro.com

=B %
Qo B https: irenepro.com/7Iang=en-GB £~ @ | B IRENE Xpert - Gas Network ...
5 B Suggested Sites v &) Web Slice Gallery v ¥ Afas
kiwa -
Partner for progress
Home |IRENE Pro |Downloads |Articles |Training |My Account |Contact =
& Added Values of IRENE:
" Gas network analysis for small, medium &
..... =5 large (>100,000 pipelines) gas networks
= Rapid, reliable calculations and
presentations
Smooth XML communication with your IT
systems
* Excellent customer Support & helpdesk
Easily scalable & user-friendly interfaces
Proven track record since 1995
* I Suitable for different gases (natural gas,
biogas, hydrogen, CO:, etc)
If you are looking for the tool to analyse the pressure in your gasnetwork, than you are at the fight place Password: [ |
IRENE Pro is more than just a gas network calculation programme. It is an analysis tool for the design of gas O
distribution networks, the of network and for the of the level of risk or SR J0a08d i 0N Thes compuise
security of supply. The capacity calculation forms the basis of IRENE Pro. However, IRENE Pro can be
extended with extra modules, according to your needs and wishes. New modules are being developed on a
regular basis, extending the analysing possibilities of IRENE Pro even more. We listen carefully to the wishes of
the users whilst developing these new modules.
Get IRENE Pro
e IRENE Pro
Download !
- = 3 [} 1\'\
. AA .
Get License g
v
L

Helpdesk & technical support:
E-mail: Irenepro@kiwa.nl
Tel. +31 (0) 555 393 381

Accountmanager

Philip Breukink

m: +31 6 21 16 88 32

e-mail: philip.breukink@kiwa.nl
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