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> 0.45 1484] ]
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Thevenin Equivalent
Hamonic Voltages Ideal Voltage Source
Impedance
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/xd |3.62 pu.
i xq |2.17 pu
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. ¥
*/Reachve Power Limits 3—'
v || Minimum Value |-1 pu.
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" Salient pole ¢ | = |3_52 pu
@ R Al
Elatoc xq '2 17 pu
9 N
~ Transient Time Constants 2‘ ~ Transient Reactances
T4 |1. s v | xd |D 3 pu
| Tq' |l, s xq' |0.3 pu
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Td" |0,05 s xd”™ |0,2 pu
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N~ 4 A
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\_ Mechanical Damping [@ pu.

I Additional Damping IO‘ pu. {for generators only)

The additional damping represents the changes of electrical load dependent on frequency.
as seen from the generator. Nomally this effect is included in the load model.
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General | Zero Sequence/Neutral Conductor |

\ Nene  [TIERED
!Tcmhd w|= | Wind Farm Grd\LV 1.2\Cub_1 Lvi2
YT~ Out of Service
¥ Technology ES Ra|
O Category [ Wind Generator ~|
# - Number of
paraliel Machines fl
~ Ratings
V| Nominal Apparent Power [Em MVA
A Power Factor !0.9

SModel | Wind Fam Gnd\Wind Tubine Control 1.2
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0K
Descrption Frame w|+| TG FAC frame ncl Curent Gl Cancel
I Out of Service Ottt
Siot Defintion
Shts Net Bemants
Bl Sic Em" R’ intRef
Ll WIG 1 -
2 |Sow PLL * Slow Freq Measurement 12
3 |PQ Control ¢ PQ Cortrofler 1.2
| 4 |Fa 7PQ Measuement LV 1.2
| 5 fvec “Voltage Measrement 12 i
§_|Cumert Cortroler # Cument Controder 12
| 7 Jlc 7 Curert Measurement 12 [
[ 3 |mL ‘P2 ) ]
3 |ActivePowerReduction * OvecFrequPowerReduction 12|
K] | 1 _'JJ
Skt Update Step Rasponee Test
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Local Voktage Controller [Power Factor ]
Comesponding Bus Type: . Power Factor
Voltage
Droop
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- Negative Sequence Impedance ——————————————
\ _ﬁdstmcerZ |9999— pu.
= |Reactancex2 Ea o
—Voltage Setpoint Limits
v _TM.VolageSetpoirt [ﬁ— p.u.
- \Max.VoltageSapo’ﬂt ,11— p.u.
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¥ No Short-Circuit Contribution
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| No Short-Circuit Contribution
Iv Static Converter-Fed Drive
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[~ No Short-Circuit Contribution
[ Static Converter-Fed Drive

~ Max. Fauk Contribut
y | Subransiert Short Crcut Leve [ MVA

~ || Rto X ratio ICI.1

Waming! This setting is not part of the official VDEQ102/1ECS0303 standard.
Mmm Sequence Impad,

Y Resistance r2 |9959 pu.
— || Reactance x2 ISBEE pu

¥ el ol el b 5ol Waw ol JUait ol yo colonlisd :(FA-Y) JSCi
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Faut Contribution

2|
Short-Circutt Model Equivalent Synchonous Machine
Subtransient Short-Craut Level |3. MVA
Transient Short Circut Leve! 3. MVA
Rio X ratio I0.1
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- Fault Contribution
Short-Circut Model Dyniamic Voltage Support -
Subtransient Short-Circutt Level |3. MVA
Rto X" ratio |0.‘|
K Factor |2.
Max_ Curmrent |i.DB pu.
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IEC61363 o ,lusliw!
Fauk Contribution »|
Subtransient Shot-Circutt Level |3 MVA
Transient Short-Circuit Level |3. MVA
Steady-State Short-Circutt Level IO. MVA
Rto X" ratio lOAl
Time Constants
Td" |0.03 s
Td |12 s

IEC61363 5 uiliua! 10 ool 5 195 b 50l wgn oligs JLail oyl yor colankicd :(VY-Y) JS
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RMS & EMT simulation <o dxis

8,8 paseie |y Jawe J08 Jaw cenl p3Y Cond (] o Tl

IAccortiingtocomededhpdsignals zl

According to connected input signals

Cument Source

Voltage Source

Constant Impedance -
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— Min. Operation Voltage
_—
Switch-off Threshold |0.001 pu.
l— Switch-on Threshold I0.051 pu.
\Swichon Delay IO. s
*/Sedes Reactor
v_| Short Circuit Impedance |10. %
B _Copper Losses |10. kW
~ Negative Sequence Impedance
Resistance r2 |0.1 p.u.
Reactance x2 |0.1 pu.

o ¥l b ook Wgo sl 3L 3590 s yiol by (VF-Y) ISl
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ol p3Y (VO-Y) S llae G0 azpo 5 o

~Current Controller
Kd: d-Axis, Proportional Gain [
Td: d-Axis, Integration Time Constant ~~~ [0.01 s
Kq: q-Axis, Proportional Gain .
Tq: g-Ads, Integration Time Constant ~~ [0.01 s

o 57591 b g3l Wgo 45 EMT-Simulation el jbs 390 o b yiolyly (VA-Y) JSCi
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Hamonic Cument Injections -
Hamonic Source
Hamenic Currents w || . amonic Sources Wind Turbine 2.5MW
Al Type of Hamonic Sources Balanced, Phase Comect
Hamonic curents referred to
(" Resstancs, i 3588 pu 17138 06 Ohm
Reactance, x1h [3838 ou 1713806 Ohm
Frequency-Dependence. r1hf) Zlij
Frequency Dependence,xhf)  v|+|
Resistance, r2h ECEEE T 17138.06 Ohm
Reactance, x2h [ ou 17138.06 Ohm
Y—1 | fequncyDependence. ) ||
| Froquency Dependence i) ||
Resistance, 0 T 17138.06 Ohm
Reactance. x(h EEEE T 1713806 Ohm
Frequency-Dependence, hf) hdbd
K
L
Flicker Contribution
Y — FickerCosfficents | | licker Cosfficients Wind Tubine 2 5MW

S~
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¥ Wind Model

jochwc Model for Generation
Stochastic Mode! ==

— Based on Nominal Power (Pn) 25002 MW

e Wodel

(& Stochastic Wind Mode! (Weibull Distribution)

Y — " Time Series Characteristics of Active Power Contribution (MW)
ims«;asmmdmwws)

/\VMWfNWW'ﬁ - Weibull Curve

Mean |s.862269 m/e 1.0000

g . 3]

Y’__ Lambda I'IU m 0.5578
_ Vanance |4.632514 m/s

Beta |_2‘ 0.235¢

0.0032!

0.218 8972 17.63[m/}26.2

¥ Wind Power Qusve |+ | Equipment Type Livary\Wind Power Curve
{) Meteo Sation (Comelation) | | Meteorological Station

o 5 yel b ol WgeGeneration Adequacy wlalae b i yo wleadass:(VYY-Y) JC&

Sybign e alyn 9,515 GVl Jan Geand 50

Name |Stochastic Model for Generation

Numberof states |1 =

States Definition:
State Mmyx Pﬂﬂlﬂ:\ﬂyz
L 0. 100. -
2 |State 2 0. 0.
3 |Stale 3 0. 0. =l
4 |State 4 0. 0.

4| |

i
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tatic Generator - 20k atic Generator ElmGenstat

_ Guu-d|z.ms.mmmml oK

Load Alow |Static Generator Cancel
VDE/IEC Short-Gircu Teming  w| | 20cieederziS T\ T 1 Bus22
Complete ShonCircut Zone = Figure >>
ANS! Short Crcut Aea | Jomp o .
IEC 61383 [~ Out of Service
| SCSeafow  Technology G |
RMS-Simulation Catagory [Other Static Generator ~|
EMT-Simuiation 1~ Number of |
Optimal Power Flew
State Estimation [
Neminal Apparent Power [ mva
Ackabity Power Factor foe—
Generation Adequacy i
Description g -
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Name [PV System(3)
Type v || Equipment Type Library\PV Panel
Teminal | % | 20kviesder2\53\4\Cub 1 GB4
Zore ..
Aea |
I~ Out of Service
‘ Model Solar Calculation
Technology {3PH ~|

P90 Joo (il )95 (oogae o Wlasbo (AY-Y) JSo
Slgce o podle 0gb o s Sl 10,5 3)ly (sl ool Sl Jow o ol o )
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! Solar Calculation

2 Active Power Input
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~ System Geographical Location
“Note: GPS position is defined in teminal, busbar or substation.
Latitude 0. deg

— || Lengttude 0.deg

\Tme Zone (Offset) UTC+01:00 R

- Orientation and Tit
("Mounting System |Fn(ed/Staﬁonafy |
Y | Orentation Angle  [0. deg
Tt Angle 0. deg

rInverter

# Efficiency Factor |95. %

P98 Gl y95 ualy 5 LS lw g (2Ll (o Gloalals :(AY-Y) Sl
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Types of Trackers

1) Single axis tracker 2) Dual axis tracker
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Comesponding Bus Type: PO

Bdemal Station Controller 'l‘
’MWPWH'
‘v Active Power 02266546 kW
— Prim. Frequency Bias |9 kW/Hz
’HeumaNalng
v Inut Mada [Defat |

Power Factor I'l ind vl
Voltaoe |l DU
bnuye I:— b

Il
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— Imadiance on the Horizontal Plane

/ Spechied Components | Global + Direct =l
Global imadiance Data b
Global Horizontal Iradiance  [600.  W/m™2  600. W/m™2

b pateia Sy 5o 0ad iz (535

Direct Iradiance Data | Hourly Data, Horizontal (DHI) v |
(Drect Horizontal Imadiance 400 W/m™2 400 W/m™2
— Environment Factors
 Ntions touperniivs [5°7 desC  25.degC

Shading Factor (Direct) P 0

Shading Factor (Difuse)  [0. 0.

Ground Albedo o3 0.31
N\

sbae Jalse 3 95 ol Sladidio (AP-T) UK
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Global Irradiance

Y . .
Direct Irradiance

" Diffuse Irradiance
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PV Panel - Equipment Type Libran/\PV Panel(1) TypPvpanel

Name [PV Panel(1) 0K |

Peak Power (MPP) oo w
Rated Votage (MPP) 80. v
Rated Curert (MPF) [ a
Open Crcut Vokage o v
Short Circutt Current [ a

Matenal [ sngle crystaline siicon (Mono-5) ]
¥ Use Typical Values .
Temperatute Coef, (P) f-{}d— %/degC
NOCT !“Er— degC

P390 EF Gowd 95 Wao Guli iy (5 STl :(AY-Y) Ul
al OleMbl

ool las (AA-Y) S 1o (pgo Jow) (soudyg> Mao iz g oly STas alads 4l oledlbl

il Lisu ol jo .l onls

Name |PV Panel

Peak Power (MPFP) ISOO w
Rated Voltage (MPP) l&O‘

Y Rated Curent (MPP) .
Open Crrcut Vokage o v
Short Circut Cument . a
Y Matenal [Single crystaline slicon (Mono-Si)
¥ Use Typical Values
p_ || Temperatre Cost 7 Pa det
= Inoer 5 e
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Generd! | Grounding/Newtral Canductar |

ok |
Load Flaw Name  [Bdemal Gnd s |
VDE/IEC Shor Croust Tomina w| | 20cvieeden'ST\2 0L 1 Bus?
Complete Short Crout Zore . _fam> |
ANSI Short Crout wea | dmpto |
EC 61363 ™ Ou of Service

|

RMS-Simulation
EMT-Simuistion ‘
Hamorics,/ Power Gualty
Optimal Power Flaw
Reliabiity
Descrpton
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Y || ShotCrrcut Curent k'max  [316425 KA ShotCircut Cument k'min ~ [73.31432 kA
|| RXRatio fmax) X R/X Ratio fmin ) i
22/Z1 max. T 22/Z1 min. .
i— X0/X1 max. |1 X0/X1 min. |1
| RO/X0 max. [01— R0/X0 min. l01_
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Short Circut Current k'max  [91.6429 kA ShotCircut Curent k'min ~ [7331432 kA
c-Factor fmax) o c-Factor {min ) [
R/X Ratio (max.) X R/X Ratio {min)) X

22/Z1 max. ] 22/Z1 min. f

X0/X1 max. N X0/X1 min. [

RO/X0 max. o RO/X0 min. o
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Power Factor |'I Power Factor |1
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ANS! ShotCircut WSde  w||200vfesderS2RTCuE 1 BB2
IEC 61363 Zone [Fvside <] =]
e HV-Side -] =]
[ AMSSmicton | ™ Outet Soie
EMT-Simuation Tiebecol Flip Connections |
Hamonics/Power Quality ' parniel Transfommers I‘ [l
Puokaction Themal Rating |+
Opled Posvic Fiow Rating Factar [ Reted Powerfect) 15.MVA
State Estimation
Relabiity ~Suppled B
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ARLRe-ULT LI A terminals (ABC-N) v

- Intemal Grounding Impedance, HV Side
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- Prase of du 0 deg Phase of du 0.deg
ITannﬂm | Tap Fostton P
Ir‘mw&mw |
i~ Controlier Tag Changer 1
Extmmal Tap Cantmler - -
¥ = |
— Btemsl Sation Controler #|
O ¥ Automsatic Tap Changing
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— Tap Changer 1, Measurement Table
¥ According to Measurement Report
| Measured at HV-Side -
Measurement Report:
— Voltage [kV] | Angle [deg] | uk [%] |Pcu kW] | Add. Rat Factor | uk0 [%] | o
P Siep -2 0. 10.| 74.90643 i 3 a
Step -1 61.74 0. 10.| 74.90643 1 3.
¥'__ ||| Step Din)=> 63. 0. 10.| 74.90643 1 3
- Step 1 64.26 0. 10.| 74.90643 1 3
Step 2 65.52 0. 10.| 74.90643 1 3
~
4 | | PI

il Set to default |

_@F Consider Capacitances
Capacitance HV-Ground |U, uF
3 Capacitance LV-Ground Iﬂ. uF

— Capacttance HV-LV, 1-Sequence IG. uF
Capacitance HV-LV, 0-Sequence |l1 uF
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l [ Unt Transformer Voltage Range 40%<=pT<=40%

I ¥ Longtem operating condtions before short-circuit are known
Values for LV-Side
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Power factor 09
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- Time-Overcurrent Plot
Y _ v Frequent Fault ( >10{5)/fetime, Category II{Ill) )
- ANSI| Curve Shift
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Name ]S-.bTr oK I

i Technology [Three Phase Transformer =l Cancel |
' | VDE/EC Shon Circua Rated Power 15 MVA
| | Complete Shot Circut Nomnal Frequency [ He
1| Ansi Shot oo Rated Votage Vector Group
| iec sz HV-Side B kv HV-Side [ =]
LV-Side P KV LV-Side o =l
RMS-Simulation Posttive Sequence Impedance
|| EMT-Simulation Shont-Circutt Voltage uk o = =] | Phess s L =xog
Hamonice/Power Qualty Ratio X/R ﬁ-o— Name YNd1
Protection
1 - Zero Sequence -
i ShonCrcut Vorage ukd |3 % !
| s SHCVotage (RetkOpuitr [0 %
: Deacrnption
!
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) ¥ Tap Changer 1 —|¥ Tap Changer 2
Y Type Tye [Ratio/Asym. Prase Shiter |
t at Side RV - at Side HV -

¢ _|[ Addtional Votage per Tap R = Addtional Vokageper Tap [0 %

"~ |Phase of du o g Phase of du o deg
Tieutral Postion P Neutral Postion P
Minimum Postion R Minimum Posttion P
Maomum Postion R Maximum Postion P

#¥ Tap dependent impedance -
Neutral Tap Minimum Tap Maxdmum Tap

Positive Sequence Impedance
v Short-Circuit Voltage uk 10.% lw % |1B. y 4
~ ||_Ratio X/R 2. j20. [20.

Zam Seguence impedance
A Reactance x0 003pu. ID,U3 pu. |I] 03 pu
- Resistance 0 0. pu. |D. pu. |D pu.
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- Magnetizing R
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Saturation Table (RMS):
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- % pu
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2 5] 0035
y | W o
- 4 20 0.4 o
: 50| 08|
E 100 1.02
300. 1.1
-
4 I | >
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Primary and Secondary
Windings
34, 3-leg Core \ 34, 5-leg Core
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Core-type Construction \ Shell-type Construction
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" Newton-Raphson (Power Equations, classical)
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