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IEISIENE Talsim-NG

Client-server environment Emulated client-server environment
____________________________________________________________ , Client and Server run on the same computer
E Talsim-NG Server i
| E Client ! Client
= = L e o NS
E """ —9) cmmmn m i m i Talsim-NG Server + Client i
| I I | I =]
| . L : * ; ® Internet . | O =9 |
| I I ! VPN P, —) S |
m E ' One computer
| iz, 7= L '
i Client Client :
. Intranet i
If you wish, we could also switch to this configuration at a We will be using this configuration
later point in time. The big advantages are consistent input to avoid permanent internet

time series and easy exchange between users. connection
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Before we start !

Settings:
* Decimal delimiter =,,.“ (dot)
* Date/Time Settings = dd/MM/yyyy or dd.MM.yyyy

Date and time formats .
Decimal symbol:

Short date: dd.MM.yyyy v

No. of digits after decimal: 2
Long date: dddd, d. MMMM yyyy v

Digit grouping symbol: ‘ .
Short time: HH:mm v

Digit grouping: 123,456,789
Long time: HH:mm:ss v

Negative sign symbol: ‘ -
First day of week:  Montag ~

Negative number format: -1.1

Display leading zeros: 0.7

List separator: ‘ !

Measurement system: Metric
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Running the software

The Talsim-NG Server must be started first before you start the client software

Startmenu and look up Talsim-NG Server E

Or

Create a shortcut on your desktop ‘m
&
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Introductory Example 1

Back to content ‘
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Introductory Example 1

[U201]: Hydropower station

[T100]: Reservoir [E200]: Tributary

:33;/

[E100]: Inflow to reservoir
[SEND]: Final reach

[ZPG]: System outlet

[S200]: River reach 2

[U2100]: Consumer [S100]: River reach 1



S %@Y‘[&%% Introduction to Talsim-NG 4 _

How to create an element?

[FR] TALSIM-NG 4.0 | Project: dema | Scenario: demo datase’

Talsim System View Timeseries Server Help

516l wiRlBlsl)] &lal F Sl G

]TAL% 0ly|Olv 1. Select the element type you want to be generated
\

2. Dragand drop the element to a location

E123

- 3. Drop the element

=] Point source/discharge: E123 X ‘

Keyl Outflows | Flow direction | Symbol | Description |
Attributes

| 4. Provide a unique key and meaningful short description

Key. E@ Description: IPowntsoutcelduschalge

Animation

o Cancel Repeat the process to generate other elements
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How to connect and disconnect elements?

Connect elements

E100

1. Connect two elements by holding down the CTRL
key and dragging the element on top of another
element.

2. Drop the element on top of your target element and a flow
arrow is generated.

Disconnect elements

Repeating the process for an existing connection
removes the connection.
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1. Click on E100
2. Right mouse click
3. Select Properties

E200

Tim

200 SEND i
. —_ ‘9
Properties...

Key...
Qutflows...

m:

Flow direction...

Select upstream elements
State variables ...

Rules+ Control
Animation

Delete

Use as start-element

Result settings...

[E100]: Inflow to reservoir

Constant pattern
&3 Einzeleinleiter 'E100" Inflow X
Close
Subst.: | j Add
Components:
Save
Bemove
Constant pattern:
Mean 38.2 Discharge [ [m3/s]
Annual patt | LI g‘
Weekly patt. | LI g‘
Daily patt. | ~| gl

Selection of monthly, weekly or
daily values or a combination
thereof is possible.

A pattern must be generated
before they can be selected.

How to generate Patterns see
section Patterns.

Back to content 10

Calculation options

Time series

&3 Einzeleinleiter 'E100" Inflow X
Close
Subst.: | ﬂ Add
Components:
Save
Remove
Discharge (Defaulty
Berechnungsweise
< e Click to open the
time series manageil
Time senes:
Q. Inflow to reservoir T100 $|
Adjust time series [%] (100%=no change!]
Unit: ma/s Cale. factor: 1.00000

Selection of a time series from
the time series manager is
possible. You can remove an
already selected time series by
selecting the time series name
and pressing ,,Remove”.

How to generate a time series
see section Time series.
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1. Click on U200

2. Right mouse click
3. Select Properties

E200

Properties...
Key...
Outflows...
Flow direction...

Select upstream elements
State variables ...
Rules+Control
Animation

Delete

Use as start-element

Result settings...

=+ [U200]: Consumer

A consumer has a Behaviour describing how inflow is returned to the system and has
options for water demand and possible water supply. While Behaviour is mandatory,
demand and supply are optional.

Behaviour:

&2 Sink/Source 'U200' Consumer

E Chose

Behaviour | Demand | Supply |

Retenion [h]: 100
Calculation mode
||| © Theeshold
& Peicentage

" Function

Percentage

Share of Dutflow-1 [} 25

=

Back to content

Behaviour

Retention describes the time lag of
return flow as storage coefficient in
hours.

The calculation mode determines how
much inflow is returned. For example, a
percentage of 0 means no return flow at
all.

11
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[U200]: Consumer

. Demand
1. Click on U200

2. Right mouse click Constant pattern Time series
3. Select Properties

E200

&2 Sink/Source 'U200' Consumer X &2 Sink/Source 'U200' Consumer X
B| 8| Coe B| 8| Coe

Behaviow |[Demand’| Supply | Behaviour | Demand | Supply |

Calculation mode — - Calculation mode — - CI iC k to 0 pe n t h e
||~ Toteer Mol ol | e e /M | time series manager
Fixed patiern Time Series 4|
Properties... Avg d:nm [m3/5] (scaling) E <

e scaledby:
it -
Outflows... eekly patterr| =] g

Annual pattem [Monihly demand relstive (- = |

Flow direction...

Select upstream elements
State variables ...
Rules+Control
Animation

Delete

Use as start-element

Result settings...

Selection of monthly or weekly Selection of a time series from

values or combination thereof is the time series manager is

possible. possible. You can remove an

A pattern must be generated already selected time series by

before it can be selected. selecting the time series name
and pressing ,Delete” on your

How to generate patterns see keyboard.

section Patterns.
How to generate a time series
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[U201]: Hydropower station

] Behaviour
1. Clickon U201
2. Right mouse click The Behaviour of U201 should be consistent with a turbine station. In this case we
3. Select Properties assume no losses and 100% of inflow goes back into the system.
i There is no considerable time lag between inflow and outflow, therefore, Retention in
: \ A [h] is very small.
>—°¢‘—'=—“=—r~'—‘{a/ 2> ———@
\ Properties... .
¢ o Behaviour: Demand.
g Outflows...
;:::::::::m elements [ 21 Sink/Source U201 Hydropower X none
State variables .. E Close
Rules+Control
Animation Behaviour | Demand | Supply |
Delete | Retenion(h} [ 001
:::; :::"::ment < " Thieshold g ‘
J & Percentage
e Supply:
none

Use percentage. 100% of inflow
goes back into the system.



© SYDRO
CONSULT

2.
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Click on T100
Right mouse click
Select Properties

\
\\
s
Properties...
Key...
Outflows..

Flow direction...

Select upstream elements

State variables ...
Rules+Control
Animation
Delete

Use as start-element

Result settings...

Introduction to Talsim-NG 4

Back to content

[T100]: Reservoir

General Properties

The General properties determine the basic data of a reservoir. The first time a new
reservoir is accessed, this window pops up. Once the data is filled the default reservoir
window appears.

=] Attributes:Storage 'T100" Reservoir X
Max. st (at . A
me [ 38 cres) | 24769 1eqms Max. storage and max. elevation refers to either the crest level
Spillway q ann Q q oy
med L § 1722583 Tsdm3 or to a fictitious maximum level that is only used as a ceiling

for calculation.

The spillway level is an informative value and has no meaning
for the calculation. The real spillway is determined as a
release function and is described here.

mas! ECl

Change of max. storage
& Adjust functions (" Keep functions

The bottom level is used as the lowest possible elevation and
allows validity checks when the user enters values.

14
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[T100]: Reservoir

Storage-Elevation-Surface relationship

The Storage-Elevation-Surface relationship is mandatory. All eventually created release functions must be defined within the min-
max range of the Storage-Elevation-Surface relationship.

1. Tick Storage/elevation 2. Prepare three columns: 3. Select the utmost left cells and paste
H 3
and confirm. 1) Storage [Tm?] CTRL+V
@ 2 ) E I evat I 0 n [ m a S I ] FunctionStorage/elevation curve - O X
Clase 3 ) S u rfa ce [ h a] |5F‘Ej ML |'5tovaga-“E lev. Curve Apply function from other elements
v Adjust column X[ 0 Y[ 308000 maxX[Tsdm3] 2248769.000
Properties | Settings for simuation | Storage  [Elev. [Sur
= = — T | Imasi) |hal 2450 Capacity curv Surface [ha] 139376
iy Vol [Ted H H 1 000 308 00000 00000] et SRR T
intemnal ink  Aeleases Constraints 240000.000 and CO py |t Wlth CTR L+C 7 30839933 13.34000 H | -
| _pew..| rew.. | Popartis... | 3|  bARD 30a73939 2667000 aspofmSurtacel T emeeeees 11150.1
5 . 4| 139Mb 303200m 4001000 : . ! :
Storage capacity curve " 5| 233200 30960001 5334000 3320 -neeeen-- [l S Deeeenans 83626
Storage |Elevation| Surface 6 497.000 31000000 6658000 ' ; i ;
7| 529000 31039933 80.02000 : i : | e
Tm3 masl ha 8| 1242000 31079999 125.44000 3240754 R T T R ss7s0
0 308 0.00 —a| 1759600 311.20001  177.22000 : : : H
0] 2414000 31160001 23148000 316.0f- -~~~ R S EELEE oo 27815
66.4 308.4 13.34 11| 3246.000 312.00000 28828000 : : : H
132.8 308.8 26.67 12| 4356400 31239933 347.64993 2080 - Py ‘m — ‘13492520 ‘”9901 0 760
13l 5735600 31279933 408 64001 hd 44975 s 50 24
3 ;::li 23:.2 :2‘2; Press <(RETURN> when entering values!
. . - Gorm Close Ascending Cancel Axis litles ..
(oo | T, o v = | =
ponee - 829 310.4 80.02
Storage/elevation  Frecipilation  Evaporation  Infilliation 1242 310.8 125.44
n r2lr |r 1759.6] 31.2] @ 177.22 Min. storage must be 0!
2414 311.6 231.48
V\S |

206] 312 288.28 Max. storage must be consistent to what was given in
A4356.4 312.4 347.65 .
5735.6]  312.8 409.54 the General Properties (see here)
7417.6 313.2 474,28
9451 313.6 541.61
e Min. and max. Elevation must be consistent to what

was given in the General Properties (see here)

Min. Surface must be 0!
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[T100]: Reservoir

Back to content 16

Creating a release function

A Release function is the general term used for all kinds of releases from the reservoir. The requirement for a release function is its
dependency on the storage volume. Usually, a spillway is a release function, driven by hydraulic parameters or by a functional
relationship as Release = function(Storage).
It is recommended to determine separate release functions for each purpose, e.g. one for water supply, one for flood response,
one for hydropower, one for minimum flow and so on. In so doing, operating rules can be assigned individually.

internal ink  Releases
| new... |

Constraints
new... |

3 Storage 'T100" Reservoir X
Close
Properties | Settings for simulation |
Release [rules + control):

Max-Vol [Tsd.m3)
2248763.000

QH1 = Spillway oo

QM1 = Minimum flow !
QW1 = Water supply

QT1 = Turbine

Storage/elevation  Precipitation

v Wea r

Evaporation  |nfiltiation

v

vl owi ————af
vl on ——— b

Sequence I

"

« Goto General Properties of the reservoir

« Shows the connected elements

« Can be used to create Rainfall, Evaporation from the reservoir
surface or Leakage into the underground.
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[T100]: Reservoir

Creating a release function

1. Click New below Releases 2. Select from the list
;mg o NOTE: the most flexible one is Release

while other types have restrictions on

Properties |  Settings for simulation |

Release (rules + control) MaxVol [Tsdm3] hOW to deﬁne ope ration ru|eS.
ntemalink  Releases Constraints 240000000
new.. new. Properties
[ New release X ‘
Type: [, controllable =l
L Name:
l—
A Release
W Water supply
A Standard release
S Flood contiol zone
M Minimum release
N Low flow augmentation
T Turbine
B Industrial supply
u W ater transport system
Storage/elevation  Precipiation  Evaporation  Infiliation D Dynamic ielease
4| J 4] A_J Cancel

Back to content ‘

2. Link the Release to an outlet

NOTE: An outlet is created by connecting the
reservoir with other elements (see here). It is
recommended to connect and save elements
before defining releases.

&2 Storage ‘T123' Storage/reservoir X |
Close
Properties |  Settings for simulation |
Release [ules + control] MaxVol [Ted m3]
intemnal link Release Constraints 240000.000
| 1= e 1. Select the release

V| OH1 = | vm:lrnm

2. Draganddrop it on
top of an outlet.

A line will be drawn
showing to which
E lion  Infiltration OUtIet the Water WI“

_| _] | r & flow.

17
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[T100]: Reservoir

Creating a release function

4. Right mouse click on the release 5. Editing a release

and select Edit opens the

Release Editor

4 Storage T123' Storage,

Close

Properties |  Setings for

Jreservei x

simudation |

Enter the elevation of the outlet.

Create release

[EZ] Release: [QH1] Storage 'T123" Storage/reservoir

Name: |Spi||wap

Calculation:
(" Releases/dt
" Function [Rule)
" Function + file
" Weir hydraulics
" Pipeline

" Turbine

V¥ Edi

Base elevation: fi] [masl]

X

| O PRules +Contral ...
Purpose: IH - Spillway L‘ Rules for updates ...
Notes ...

Type:

. ;
Funcion .. [V Interpolate points
-
Scaling factor: 1

Scaling by patterns:

Year | ﬂ

Week: | ﬂ

Day | ﬂ
oK Cancel |

Back to content 18

Provide a meaningful name with max. 50 characters.

Select the calculation mode:

Function (Rule): Default, Requires a function of the
storage volume that is scaled by a combination of a
static factor and patterns (patterns see here).

Function + file: Requires a function of the storage
volume that will be scaled by values from a time series.

Weir hydraulics: Determines releases by means of a
hydraulic function.

Pipeline: Determines releases by means of hydraulic
parameters describing pressure flow in pipes.

Turbine: Determines releases by using a turbine
efficiency curve.

NOTE: hydropower generation can be incorporated
much more flexible by means of States + Clusters +
Operation Rules.
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6. Click on Function to edit values

Introduction to Talsim-NG 4

Create release

C

=) Release: [QH1] Storage ‘T123' Storage/reservoir

X

Name: Spillway ~] O] Rules+Contral...

Purpose: H - Spillway < Rules for updates ..

Notes ...

Base elevation: 0 [masl]

" Releases/dt
" Function (Rule)
" Function + file
" Weir hydraulics
" Pipeline

" Turbine

v Edit

Type: KNL: Capacity curve hd ‘

Euncipa.. ’F Interpolate points
Scali e [ 1
Scaling by pattemns:
Year | L]
Week: | -l
Day | ;]

[T100]: Reservoir

Creating a release function

7. Edit the function

A function can have up to 200 x-y nodes

Release: [QT1] Storage 'T100" Reservoir

[t [Turbine

v Adjust column

Storage |Release

Yol Tm3 QTurb norm
000

789399.991

800000.029

999399969
1005000.021

1600000.057
1605000.042
2248769.000

Press <RETURN> when entering values!

Save I Close I Ascending Cancel

— O X
Apply function from other elements E@]
X: 1480417.0 Y: 800 maxX [Tsdm3}  2248769.000

10 QTurb norm Capacity curv

0 449753.8 8995076 13492620 17990150 224¢

Vol Tm3
Auis titles ...

Back to content

Values can be entered by hand or by
copy-paste, for example from Excel.

Save, close and reopen the window helps
refresh the graph.

X-values must have an ascending order, y-values do not.

No duplicates for x-values allowed.

19
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Pattern - How to create a pattern?

1. Open the System menu and navigate to Annual pattern, Weekly pattern or Daily pattern

83 TALSIM-NG 4.0 | Project: demo | Scenario: demo dataset with reservoir
Talsim  System View Timeseries Server Help

halLE] Flow network >§$ ,__;)ﬂ
E_‘ Edit elements... > |

Control clusters...

Soil texture...
Soil types..

Land uses...
Annual pattern...
Weekly pattern...
Daily pattern...

Objective function...

Constituents

Evaporation

Variations > |

2. The list of patterns appears where you can select an existing one, create a new or delete a pattern.

Time series pattern ~ — U X
NeW \ View Time series pattern
: 21| 2} |[vahresasnge ]
SeleaAe Evaporation reservoir [-)
E dt ‘Annual pattern for testin
I =

Mo;’nlhly- demand relative [-)

Delete
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Pattern - How to create a pattern?

Annual pattern

There are flexible annual patterns or static (monthly) patterns. You will be asked which one you want to create.

TALSIM-NG 4.0

Would you like to create a flexible annual pattern?

e
Static (monthly) pattern Flexible annual pattern
This is the common approach. One value can be Any date in the year can be used to assign a
assigned to each month. Values can be value to it. Up to 365 values are theoretically
interpolated. possible. Values can be interpolated
il Annual pattern - m} X il Annual pattern - O X
EI % [tz |Evapmalinn reservair () El e |Flexible pattern
JF:; = B aN?..?f.t.gul.;;!l.,zlvaluiuuu ‘0 40
. . | 2| 1502 2 35 35
o | e
May [ 5 ot 2
Jun 1.766 15 15 [ g 1712 1 25 25
Jul [ zos 20 20
- m| 1
Oct ,—517 1.0 1 - 1.0
Nov [ Em 0.5 05 05 _I I_ 0s
Dec 145
0.0 ._l ll 0.0 ) 001 01.01.115.02 l01.0¢ log.07 lo1.11. L1712, | o0
Average: 1 ™ Interpolation Edi ... Delete Average: 217 ™ Interpolation
Save | Cancel | Save Cancel |




S Sg%%% Introduction to Talsim-NG 4 | Backtocontent | Backtocontent (SN

Pattern - How to create a pattern?

Creating an Weekly pattern Creating an Daily pattern
A weekly pattern contains one value for each day of a A daily pattern consists of 24 values, one for each hour.
week. Values can be interpolated. Values can be interpolated.
ﬂ Weekly pattern — ] X ! U8 Dy patiom - o =
EI % [tz |Example weekly patterr| EEJ e ‘hm e
,—1 000 w0 " 12; H 16 16
Tu ] : : 3 5| 1 14
We [ 3| 35 35 | [7;
us ,—4 30 30 o [_:f '2 N =
1 |—z 25 25 I ;90 i ‘”‘:'g 10 10
15 15 :2}:: [7:]2
-] il
|| 187 [ ae
05 -I I- 05 :;:: [7?? 04 — 04
00 t 0.0 1320 [0
2021 [—09 02 02
. an [E)
Average: 2.21 I Interpolation 25 [ 02| g m 1
Save | Cancel | - " Avessge: 062 I Interpolation
[ooe | cwes |
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Time series - How to create a time series?

10 |Date [Inflow ma/s |

1. Prepare your time series as date/value pairs, best done in Excel 1 Tor0iio0s e
. 12 | 02.01.1995 71.3

Date must be: dd.MM.yyyy or dd/MM/yyyy 12 02011995 g

14 | 04.01.1995 46.7

15 | 05.01.1995 46.9

16 | 06.01.1995 36.2

2. Open Time Series Manager and make sure you select your user name!

ﬂ’—.:” -NG 4.0 | Project: demo | Scenario: demo dataset with reservo .Talslm-Uselﬁelemnn . % ]
Talsim  System View Timeseries Server H | Selecta TalsimUser
Blel &R(EEL &lalF e QE@ G e
> A[A|0]Y[O]V] AL ; . .
_ The time series server requires that the
» ! logged-in user and the selected user are
e identical.
User info:

3. Select the relevant station or create a new station. Select the station, right mouse click and select New Time Series.

Provide a name (not more than 50 characters!) and press OK
The new time series appears in the the time series manager with default properties Type=Discharge, Unit=m3/s

85! TalsimNG - TS Explorer [user, View = user] ...
o -
View & TalsimNG - TS Explorer [user, View = user] ... - m| X
s v
- . | View
o E——— (3~ || New Talsim-Object X Folder ||+
am - !
= New Station ... c B g’m "":'°"“ stat b [Ongn | & 3 Demo flow station Name [ [Tp T it [ interpretat
B ) Station . red 01 & 1) Station 1 P - .
Edit Station .. » Name: Q. inflow to reservorr ma/s) .. measu . 10, Inflow to reservoir T100 | 1833 Discharge m/s Instantan
Delete Station ... ]
Copy to clipboard
< >
- < >
New Time Series ... <
Status Release Edit-lock -
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Time series - How to create a time series?

4. Make sure your time series has correct properties!
Right mouse click and select Edit Time Series to see the properties.

! The time series server requires that the logged-in user and the selected user are identical.

5. Right mouse click on the time series, select Edit Values and add ...

As long as the time series is still empty, a message pops up saying that no time series could be found. Please confirm.
The Edit Time Series window appears where you can paste the date/value pairs.

W TaksimNG - TS Explorer [user, View = user] - o x & Edicime seres s
Active time Q. Inflow to reservoa T100
View Whele limesparr oo 01.01.1395 0000 dr 01,01 2021 00100
- Extent time ceries
& 3 Demo Inflow station Hare [8 Tt [t [ rtepetat rostiow__|
8 03 Saton 1 18 pachage  mis ratartan |l vuts adrom
Edit Time Series Remove rom
Chart »
[Eeve ] e |
Sutic . 1
Import Time Series .. delete . > S|
e Export Time Series . L
Delete Time Series ... (A
Release Edit-lock
Refresh Attributes Check dates
‘Wiite values
Mark and copy values Click once into the first left cell CTRL+V pastes the values into the spreadsheet
= & Edittime series x B Edit time series x
10 |Date Inflow m3/s Activetime 0. Inflow to reservoi T100 S ——T
11| 01.01.1995 119.31 “Whcle timespare foom 01 01,1395 0000 agr 01,00.2021 0000
12| 02.01.1995 71.3 Extent time series — | —— ‘
13| 02011905 59.9 o Toe
12| 04011995 46.7 _ wadem |
15| 05.01.1995 46.9 Remave rom
16| 06.01.1995 36.2
17| 07.01.1995 31.9
18| 08.01.1985 45.8 Graph
19| 09.01.1995 101.1] I autemshe
20]10.01.1995 146.7|
21|11.01.1995 85.9 ¥ round minutes.
22|12.01.1995 71
23]|13.01.1995 69.4
24| 14011985 62.3] _ Ockisn |
25|15.01.1995 83| Write valuet ...
26]16.01.1995 73.8) D value
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Time series - How to create a time series?

Hint: Press Graph and check your time series visually

S Edit time series x
Active time Q. Inflow to reservosr T100
Wheietmespar: o 0101 19950000 tec 0101 2021 00 ‘ﬂ(nan

Extent time series Format

Daie [Vae [Time Series|| Valies | o |

TR EE T

|| 1237404
|[ 1e07aa

|| 77e204-

10000
1401,1395 00.00 00 23| |
15.01.1395 00:00.00 || T -

16.01.1986 000000

| 1) Q, Inflow to resemoic
MBI 4msnmnessnananssmsenssnassas e s nes s nasa s s dane s mn e

Back to content ‘

Press Write Values ... and your time series will be saved by the time series manager and uploaded to your connected

Talsim-NG Server. A success message should pop up. Close the Edit Time Series window.

& Edit time series ®

Active time Q. Inflaw ta reservos T100
Whole timespen. kom 0101 19950000 ta: 01,01 2021 00

Extont lime series

o Dae Vi
] IR T EE Addow
2| o s mmo iE —
3 mosmomo T e |
| ouonisssomon %
) mossoomo 159
S osonrsssmmo %
1 oossenn 31y
801,155 000000 s ¢ =T
0301,1955 00,0000 0t m—=
T 100119500000 Y
T 011385 000000 &9
7 1201135000000 n [ ——
T 1301985000000 6
T 1401199500000 623
15 1501135000000
] isonisms oo Chook dao

You can repeat the process several times for the same time series. Always use Edit Values and add ... !!!
Every time you do that, new values are uploaded and overwrite old values if values for the given time period already exist.

25
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States — Control Clusters — Operation Rules

Operation rules are defined by means of States and Control Clusters.

Each element has a set of states specific for its hydrological context like inflow, outflow, water level, flow velocity, actual
evaporation and so on. The states for a sub-basin with precipitation-runoff modelling is of course different to the states of a
reservoir. Generally, all states can be used to determine a operation rule. The concept is simple:

1. Create a state you want to use as a driver for an operation rule

2. Use either current values or determine a transformation function for the state to be used for the operation rule

Current value: refers to the current value during the simulation for each time step.
Example: When the water level of a reservoir is needed, it will be updated every time step and an operation
rule can use the updated water level.

Transformation The state uses a functional relationship in order to transform the state into the information required for the
function: operation rule.
Example: The head for a turbine depends on the current water level and the elevation of the turbine. The
transformation function uses both to calculate the head.

Water level Transf "
ransformation =

. Head = Water level(t) — Turbine Level
function

Head

Head

Turbine level

»

? VVaterTeveI
3. Link the output to a release function at a reservoir, which is described here. Turbine

level
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States
1. Inorder to create a state the 2. Select the state and press New 3. Double click on the entry in
element must be selected that the table opens the State
holds the state that is required Releases once they are Editor
created become visible in the
Example: Tab Releases Default type is Current Value
Water Ievel Of a reservoir : : @istite attributes T123 [Storage/reservoir] X ‘
| State variables: T123 [Storage/reservoir] X r
| ¥ active MWSP: Waterlevel
E3 | Deteukstetes [T Time series  Name: [T
\ { ot vt _— . [T Usetimesicp  1¥PE [A-Cunent value ;I
£ s za | No.|Aciive|Key| Substance | Name| Tyoe| urk [ Iteration )
s——‘E‘ Propert: -’—‘. [~ Smooth W et Description... |
Funi
OUfﬂOWS Eunction IF'HL. Capacity curve ;I
S Foonstercharge, | [ Ineploincl g
State variables ... [™ More parameter ,TI Cancel |
Rules+Control
Animation | g .
Bt To create a transformation function
e _ select Function in the Type combo box
—— The new state appears in the table

and press the button Function.

| State variables: T123 [Storage/reservoir] X
| Detauk states - .
[P - The Function Editor appears where the

[t Kep [ Subsmoolire _[Tipe m— reIatlonshlp can be set (see here)

1 | aktiv WSP Watedevel A mMNN
Eme S,'Iem state ) o >< |
fF [oratedevel Apouw.mmmme

Press ¢RETURN> when entering values!

Oose | Ascendng s s
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Control- (or State-) Clusters

A Control Cluster combines states and creates a logical state that can be used for operation rules. Examples are:
* virtual total storage volume as sum of more than one current storage of reservoirs

* sum of different lateral inflows that might impact on a downstream river reach

* total water demand from various sites that must be fulfilled by a reservoir

States must have been created beforehand in order to combine them. All states and clusters are displayed in the control cluster
network.

Create a New Determine
[ -
- o Cluster here Calculation order
mu H@QQ»JI-_J@III | 9| of clusters
Control cluster l — O =
Open the Contr0| Hew cluster... | Delete cluster ... | Calculation sequence. .. | Refresh wiew S:olwresultsfol
eleazes hil
Cluster network Mark ed: [ZPG].Total storage T3 [~ mowve automatically
MO\{e states in order [EPGITotal storage T __
to display how
information is LRl T pe e
propagated through
. [[T100]3/SP: Head = fiwL)
the network of states e —
and clusters.
_ [[U2001BED: Demand
[EPG 10200 Supply Deficit m3ss
[[U2001AZL: Inflow to supply site
[T123]3/SP: waterlevel
Ll -l

Link states/clusters by holding CTRL and dragging/dropping them on top of another one
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Control- (or State-) Clusters

Each cluster has attributes and links to predecessors.

Links to predecessors Edit a cluster

Select a cluster, right mouse click and select Links Select a cluster, right mouse click and select Edit
£ Control cluster - m] b3 £, Contral cluster — [m] X

Mg::dc\usney EPQ;;KZL\‘LJ::EQETmal:sh:u\ahunsequeru:e I,_ m::v:zi:;“y | m M:::;E\uslev ng\]?z:i:‘vageTms[a\cu\at\nnsequence = m;:vz:::;”y | o ]

11

[EPGLTI00 Tuine

[ZPG1:U200 Supply Deficit m3/s<<= [ZPG U200 Supply Deficit m3/s 4<

T123}WSP: Watstlevel T123WSP: Walerlevel
1 I ol all I |
Select how predecessors shall be linked The State Editor appears, which is described here
E.Sa Control cluster - edit: [ZPG]; Total storage Tm3 x @ State attributes[ZPG];Total storage T3 >< ‘
Storage SE:i:Ie_ Attributes: I‘_.F —
W active Elilealill 2
A, - Current value Faktor |1 : )
[ —‘4. EI [ Time series  Name: [RERTEEREE
Storage
| B i r Type: |4 - Cunent value |
& - Current ~ .
M Dperand Min [ Iteration ’ —
e v [~ Smooth ¥ edit Description...
». Groesser Operand
i — Function:
S . ! IF.I‘-IL Capacity curve j

Parameter change... E Interpolation of points

[~ More parameter oK I Cancel |
Cancel
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Link States/Clusters to release functions at a reservoir

1. Select the reservoir, which contains 2. Select the Release 3. Click Rules+Control
the release you want to link. - Right mouse click
- Right mouse click - Select Edit
- Select Properties [ storage 'T100' Reservoir % | [0 Release: QW] Storage T100" Reservoir x
) Doze. Create release
cxo | Hame: /20 oo B[O} nm.cE
Properties |  Setiings for siwulstion | Pupose:  [W-Wasrsupghy  v) Rludes for
pew new Properties | - e |
Key... dmerim stieam Calculation
o:ymows.., ] —  Beleases/dt Type:  |KNL Capaciycave |
Flow direction... i = & Function [Ruie) E f o

Select upstream elements | € Function + fie

Scaling factor 1

State variables ... | Wit yckandics
| 5 ) ;
Rules+ Control || € Epelne Seaing by paltems;
 Iubine Yea -
Animation | Weelc =
Delete ow[ =]

Use as start-element

E‘ Properties... —‘ .
i
\
\
i
|
|
|
i
i
i

Result settings...

—— = | ] Cancel

4. Select the State variable or Control Cluster and click Add, The selected element appears in the Scaling Box

& Link with rules - O X i Link with rules - O X
State variables/ontrol clusters State variables/ontrol clusters

[T100]VOL: QT urb=f(ol) [T100]VOL: QT urb=f(ol)

[T100).¥OL: Storage T100].VOL: Storage

[T100).WSP: Head = flwL) T100]WSP: Head = flwl)

[T123].VOL: Storage T123]VOL: Storage

[T123).WSP: Waterlevel T123]WSP: Waterlevel

U200].12U: Inflow to supply site U200).12U: Inflow to supply site
IUZ‘DDI BED: Demand U201].12U: Turbine Inflow

[U201].12U: Turbing Inflow [ZPG] 7100 Turbine (kiw)

[ZPG1T100 Turbine (ki) [ZPG] Total storage Tm3

[2PG] Total storage Tm3 [ZPG].U200 Supply Deficit m3/s

[£PG] U200 Supply Deficit m3/s '

To remove a connection click Remove
|

Add [N L | Beno
i i
[ | [U200]BED: Demand
is scaling it alin:

[ [ - water supply] Water supply [ [ - water supply] Water supply

Cancel oK Cancel




