This document explains step by step how the script ,,Wind Speed Sweep” from the PowerFactory
example project ,,Wind Farm“ can be used with other projects. For this the script “Wind Speed
Sweep” is needed plus a wind speed dependent power characteristic. The characteristic consists of a
scale (the x-axis) and the characteristic itself (y-axis values).

1. Copy_the script to project:

4 25 WindSpeedSweep A Name Type
4 @ Sweep
a 2 Library E ) 0
> 210 Equipment Type Library Power Plant VQ Diagram (EN) 1
¢ Qgerepel Libre s Wind Speed Sweep 2
l 5 |Windpark Analysis 3

> 21 Table Reports
> 2 Templates
> 210 User Defined Models
> &% Network Model
> citn Operation Scenarios
> Sl Study Cases
» B Settings
4 3 Wind Farm
a 20 Library
> 21 Equipment Type Libra

» 450 PQ Diagram (EM)
> 4£n Power Plant VO Diagram (EM)
> &R Wind Speed Sweep
> €0 Windpark Analysis

> 210 Table Reports

» 2 Templates

> 21 User Defined Models

2. Copy the scale for the wind speed (or create ne_w):_

4 25 WindSpeedSweep
4 @ Sweep
4 3 Library
21 Equipment Type Library
4 21 Operational Library
i CB Ratings
4 Mo Characten
&+ Demand Transfers
> mhd Faults
el Mvar Limit Curves
€ Outages
af= QP-Curves
@ Running Arrangements
=l Thermal Ratings
=7 V-Control-Curves
> &R Scripts
> &1l Table Reports
> 210 Templates
> B0 User Defined Models
> E#] Network Model
> cita Operation Scenarios
> gl Study Cases
© @1 Settings
4 @ Wind Farm
a 210 Library
> 210 Equipment Type Library
4 & Operational Library
» @ CB Ratings

4

Frequency Scale

ics




3. Copy the “Power Curve WTG” characteristic:

4 29 WindSpeedSweep - Ob
4 @@ Sweep
4 20 | ibrany | |Bus Bar Types
& |cTs 2110,
a 310 Operational Library S0 | Cable Types 20,08,
. z: Eﬁ Rat\tngst. =0 |Frequency Characteristics 27.10.
"*WE;;:”S e 21 |Protection Relays 27.10.
&% Demand Transfers 2 |Transformer Types 27.10.
» @i Faults | T, 27.10.
el Muvar Limit Curves ks |Power Curve WTG 27.10.
g€ Outages ¥ |Flicker Coefficients Wind Turbine 2.5MW 27.10.
ab= OP-Curves ¥4 |Harmonic Sources Wind Turbine 2.5MW 27.10.
S Running Arrsngements 1% |Wind Power Curve 27.10.
=l Thermal Ratings
= V-Control-Curves
> &R Scripts
H1 Table Reports
> 210 Templates
21H User Defined Models
> % Network Model
cifh Operation Scenarios
» G#l Study Cases
> B Settings
4 @@ Wind Farm
4
"Il Bus Bar Types
> 8l CTs
4. Right click in the Active Power filed and select the characteristic:
1 P L}
Static Generator - Wind_speed_sweep\WTG SMW.ElmGenstat
Basic Data General Qperational Limits Advanced Automatic Dispatch E
[ Reference Machine Local Contraller Const. Q V|
VDE/IEC Short-Circuit
e External Secondary Contreller LB
Complete Short-Circuit .
External Station Centroller w |
ANSI Short-Circuit .
IEC 61363
Dispatch Actual Dispatch
RMS-Simulation .
Input Mode P Q vl Active Power (act.) 5, MW
EMT-Simulation Reactive Power (act.) 0, Mvar
. - Active Power | b hALAE Ammmmmmt P (3ct,) 5, MVA
Harmonics/Power Quali ‘ | - : {
! Quality Add Global Characteristic L 1 ind
: Reactive Power 0, i N — ] L
Optimal Power Flow Add Project Characteristic > | Time Characteristic...
State Estimation 1 Edit Characteristhe[ Profile Characteristic...
Reliability 0, Delete Characteristic(s]® Sealing Factor...
Generation Adequacy Prim. Frequency Bias | 0, MW/ Hz \ Linear Functian...
Description -
P Scaling Factor | One Dimension - Vector... I
Two Dimensien - Matrix...
Characteristic from File..,
Please Select 'Parameter Characteristic - Vector' - Librany\Equipment Type Library : ? X

CLODZ7UBLBBEBO cEHE VYEVAK

4 %5 WindSpeedSweep
a Sweep

4 Librany /
21 Equipment Type Library

=" CB Ratings
4 M Characteristics
e Scale
& Demand Transfers

Cancel

Filter

5. Repeat the step for all other generators or use the detailed view with copy&paste (The scales
tab is only visible if the scales function was enabled in the user settings (Tools = User
Settings = Functions):



g Network Model Manager: *.ElmGenstat

Composite Model
1] Commen Model

Measurements
Phase Measurement Device
18 Current Measurement
L4 PQ Measurement
v} Voltage Measurement
=| 4 Types
< 2-Winding Transformer Ty
Characteristics/Scaling Factor «
< >

Ln1 2 Objekt(g) von 2

[ N

<

(@AWZam::lies; Fifter. [-- None -- - AYA
4 Groupings A Name Grid Act.Pow. | Current Value m/s
8 Grid hd hd MW
%<4 Continuous Scale and Trige EREE Wind_speed_sweep 5, 0,
4 Substations/Terminals/Switct & |WTG SMW(1) Wind_speed_sweep 5 5 Edie
== Bushar Edit Element/Type...
=+= Terminal .
B Cubicle Select Global Characteristic...
—5 Switch Select Project Characteristic...
4 Network Components Deactivate Characteristic
A& All Branch Components
(& Static Generator Delete Characteristic
B Exernal Grid
< 2-Winding Transformer Copy L\) |
4 Dynamic Controller Models

Meodify Value(s)...

Select Row

Select Column

Spread Sheet Format
Options

1
=/lulla"wl'W’ Flexible Dath Y Scales { fasic Data {Load Flow { VDE/IEC Short-Circuit { Complete Short-Circuit { ANSI Short-Circuit £ IEC 61363 {DC Short-Circui

1 Objekt(e) markiert Drag & Drop

& m i

1§] Undo to 01.06.2017 09:08:44

6. Double check if the wind speed trigger is now available:

g8 orrso

4 Study Cases

]

= 2

07.02.2106 07-2245
3 Study Case

4 Grids (1 active)
#5 Wind_speed_s

QN Z2W£BE

J Close

MName |

4 Triggers (1 active
«l+ Wind Speed ({

7. Define a feeder with orientation into the wind farm (Orientation “busbar” in this case):

S G

Edit Cubicle

Switch Off

Remowve Switch

Mew Devices ¥
Edit Devices

Define b
Edit b
Add to >

Create Textbox for Device
Create Textbox for Cubicle

Disconnect Element

Reconnect Element

Switch Event ...

Short-Circuit Event ...

Results for RMS/EMT Simulation ...
Results for Harrmonic Load Flow ...

Results for Frequency Sweep ...

Results for Quasi-Dynamic Simulation ...

Mutual Data ...

Feeder...
Zone ...

Area ...




8.

9. Configure the script, select the feeder from the Feeders folder

Execute the script:

*lc_Arc_Resi stance_Warringten

Sthchastic Switching

/
yd

Tim\Sweep

/

L) ] oM

VerifulD]

VDl nschlussueberpru%g
7

G EREEEER - T
I : e ~
15 Please Select 'DPL Cor\mandfpython Script’ - All scripts : ? K-
MO N 2O+BBO[~EE YRBAE ]
i Mame Type j I
P a2 rrujm:{ hd Cancel [
I+ O Library =y |RadialFeedersReport / A
=p1 |RunRelForStudyCases / Filter
ﬁ Save_Switch_Positions /
‘Ek Select Cable /
&5 \ She_Arc_Resistance /' mm:

DPL Command - Study Cas ase\Wind Speed Sweep.ComDpl

[ Wind Speed Sweep

Results .
General Selection v o,

Script Input parameters:

x

Execute

Close

Cancel

Description Type Name

Value

Unit Description

Save

Versien

» 1 v_max 25

/s |Max. wind speed considered

0.5

~

double_|v_step

th/s_[Step forwind speed sweep

Check

<

Edernal Objects:

Update

Contents.

v
i

Please Select Object - Network Model\Network Data\Feeders

Name object

Description

e D/0+BnDB|~d

'Y V%A &

Trigger_vwind
P2 |WindFarmFeeder

2 to 01.06.2017 09:05:04
2 to 01.06.2017 09:04:16
> to 01.06.2017 09:05:44
srenced obiscr [ Characteristicsl 9AWind Sneed mizsing for

Trigger for wind speed

T Y

I [ Sven Ruberg ~
& (3 Thorsten Reimann
L3 Ton

1

Name

4 29 WindSpeedSweep
4 @ Sweep
b E1H Library
4 (558 Network Model
I & Diagrams
4 5% Network Data
b 35 Wind_speed sweep
&f- Variations
20 Areas
i Virtual Power Plan
5 Boundaries

k¢ Operaters

Type



10. And the trigger “Wind Speed” from the active study case, execute then the script:

DPL Command - Study Cases\Study Case\Wind Speed Sweep.ComDpl *

Results

? >

| Execute |

<
External Objects:

General Selection b dIC S
Seript Input parameters:
Description Type Name Value Unit Description /
Version
1 |double |v_max 25 m/s |Max wind speed considered
B2 |double |v_step 0.23 m/s

Mame object / Description

P 1 |Trigger vwind rigger for wind speed

2 |WindFarmFeeder |Terminal_Bxternal Grid Feeder Element at PCC

11. Create new page:

Insert Page > Create New Page
| Rename Page Open Existing Page l’\‘?
——— Move Page(s)
Turn page(s) recyclable off
‘erminal”’
Mew - Study Cases\Study Case\MNew.ComMew * ? *
Close
MNew
Cancel
 Grid

" Block/Frame Diagram
% Virtual Instrurnent Panel
" Single Line Graphic

Close
Cancel
Save
Check

Update

Contents




12. Add a new plot:

B0 Q

L

FEHGR Ry X

r=a
[
Le—a

Append Vis

Object

Murmber of Vi(s)

fsubplot (VisPlot)

Cancel

13. Double click at the plot and select the result file of the script:

1 |
ubPlot - Study Cases\Study Casé\Graphics Board\Wind Speed Sweep)Subplot.VisPlot X !
e
¥ Name [ subplot oK }
x-Axis Scale Cancel !
Advanced [ Use local Axis — |
Define Results |
Limits Scale Auto Scale |
Maximum & Linear © Off Fiter.. | | 4‘
" Lot  On Export... |
Winimu cm || o : !
Margin [5 |% }
|
AdaptScale J‘
& on s
o o , |
I Show Deviation from Offset
Please Select Results' - Study Cases\Study Case\Wind Speed Sweep ? X
B0 e 020+DBE w8 |V Y%A E (]
¥ Colour I~ Line Style I L » 2 Sven Ruberg ~
» [ Thorsten Reimann Cancel
> [ Tobias Funk
Shown Results +| ... Study Casel 4 29 WindSpeedSweep Filter
4 @ Sweep
Curves: > Ell Library
Result File Element Va > &5l Network Model
cita Operation Scenarios
E
14. Select as Element the script and the power as variable:
Curves:
Result File Element Variable |Colo..| Style Width |Variable Des...
ElmRes, In...
1 |Results Wind Speed Swee .
> P P Variable ? *
. . . | 0K |
b:P Active Power P at PCC in MW Cancel
b:C) Reactive Power U at PCC in Mvar
b:S Apparent Power 5 at PCC in MVA
b:cosphi  cos{phi) at PCC
< b:Losses  Losses inside Wind Farm in MW
User Defined Signals

Blzass




15. Go to the x-Axis page and enter the following configuration:

SubPlot - Study Cases\Study Case\Graphics Board\Wind Speed Sweep\Subplot.VisPlot * ? *
y s Neme [ Subplot
Scale Cancel
Advanced Axis
ot =3 Define Results
o ™ Chart
" Page Filter...
" GraphicyBoard
raphicy Boar Export..
Lirnits Scale Auto Scale
Maximum (* Linear = Off
i i
Minimum ez o
" Online
Adapt Scale
& On Trigger
" Off
x Axis Variable |User defined V|
Element w || = | .. es\Study Case\Wind Speed Sweep
Variable v
User defined Legend
[ Show direction arrows for curves

16. Auto scale x- and y-axis:
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