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2PSCAD AR f&i /v

PSCAD/EMTDC #&—#K{E 4 ER) S2 W 1 FEL il B S0 AR AE, A%, HBfESR
HEEAL, B8 TE, JOHRERRE .

HL1E 1976 4, Dennis Wood 1 LFF & 5EA 1 EMTDC FIHRIRR . 1M1 S5 AN W 7€ 3 D
B, FETF R AT 1 seik P 58 J (8 4 FH 0% B g PRI AL A SR 1T PSCAD . 3 35 T
DU FH B FR AR ) 52 4% ) o AR TR e, a7 B B A, 58 m] DA ST 7R RS A A
41

PSCAD 23 K &g, Dhe S M=+ & M58 K. PSCAD Ui T & NS 2, FE
BAG: 5 H AT RGNS s () 12 i an HE AR ST A PR T SR AT ELR
ARG B THESR 3 WA AR G B BN A SIS . PSCAD B 1H WL
TS ) R G 52 B AN 8E SRR ARG, S BB A1 2246 O R

PSCAD 1§ H-F & B Je M B e Ak %2 FLAS A, W WA LR LR (1) g Ioft
FP S HIIAMBERS (W20 RLC Joff: k. BRI, —AHECRAAR S g =MD
L, WriEeds . 2RHIARaE; (20 JRfBEEe. PT4=flds; Blods: XU LLELE:
BRI X EeR B PR PERERWI G Selonl SEIRRRAEE; (3D MR HAH
R, MR A2, EHIhRE MMNEDR, POk B A, W8k L as;
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3PSCAD #£451i5 FH

3.1 RIE XA EEBIThEES TARRE D4

FE PSCAD T Wy [R] 20 MUY, 48] v KB ) [F) 20 R bl e, e 42 1) UL
FECA AL KR o3& T % PSCAD W RUHLE B %% > . —This case shows a
synchronous generator being driven by a wind turbine. The turbine is
controlled by a wind governor. The wind source is used to model wind speed
fluctuations. The file can be used for learning about wind turbine modeling
in PSCAD.

A KNLE =AER R — XL TR E) RN, —RMES
CHZ TIREALR T RIS ED, =R A HAL.
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JOK, 7 PSCAD BRI T RIS AR LA AN, BREESEn fitl, sk
S B FE I S 2 SR AL

SRJE s U EBIETE T KWL 4 RGE T IS AT R, 4 R KL 25 WG X Bos AT
HER 2095 ELWTIT 1 RWLAE XGRSl F R N A RRr e, s 4 /AT & g
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f E Load Project ﬁ

THRE @ | | tindFarn-—-28--29 -] « @merE-

2 HER T
Ed wind_gensoftstart 2005/10/26 16
4 windfarm_indmac

2005/10/24 13:—
élﬁwindfarm_s.ynmc 2015/1/6 16:31 =

-
-
-

£ :

1 | 1m
I {Fag () |windf=arm_55.-1-u-nc

SIRFZERIT): |PSCAD Files (k. psc, *.psl) |

b
T3 @)
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32 E#EMN
DGR ERENEITIE
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Ed File Edit View Build Window Help

DEH S 4 BB oo ®a[w |0 =dk il
G 2w B 200 || ot ]
=

- master [Master Library)
é-ﬂ windfarm_gynme [Syne. Generator drive
-1: [Main] Main Page
E"@ Def'n't"f'ns . This case shows a synchronous generator being driven by a wind
{8 [Main] Main Page turbine. The turbine is controled by a wind governor. The "wind source’
is used to model wind speed fluctuations.

Turbine troque equations are included in the Mathcad
file. At a wind speed of 14 [m/s], a pitch angle of 11.5
[deq] will resultin the turbine providing the required
steady state torgue.

N

SM_wind_modZ.mcd

3.2.1 XJRZEA

Wind Source
ES Mean —
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[wind_source] Wind Source u

il B T ]k M

External wind speed input Ve -
Mean Wind Speed at Reference Height IE [mig]

Gust wind component Mo -
Ramp wind component Mo -
Moise wind component Mo -
Damp Wind fluctuations # Mo -
Damping time constant ||;|_|;|25 [5]

OK I Cancel | Help... |

Bl 3-2 KRS HL: WAL AsE UAE 6n/s HIfEX
ES:Input External value
Vw:Output Wind Speed

A DLEE A3 “Master Library/Machines” H 43

3.2.2 NJTREBHA
Wind Turbine
Vi MOD 2 Type m
w P
Beta
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[wind_turbine] Wind Turbine ﬁ

E%*ﬂ%ﬁ%ﬁjz |Dp&rﬂtin§ Diata J

Generator Rated M\WA 2 [MvA]
BT Racerees |
\ Machine rated angular mech. speed |15 6857 [Hz]

A

%%@ /l:\I\ Rotor Radius 40 [
Rotor Area IW /

H¥
AT
B
W

Ajr density 1.229 ﬁ§é$§§ﬁ$

Gear box efficiency 0.97 [pu] /
Gear Hatlio - Machinefturbine CR +— 3‘%@ Hf.

Equation for power coefficient MOD 2 ,l \
R ik
BLiEHE 3 Wy

OK | Cancel | Help... | EZ%“ 2 —Di)ﬂl‘

B 3-3 ROUIREHLSE: DL B RWLI M R 28U R IR AR

BEBY.
A PAYE SO 9% “Master Library/Machines” H1$k 3]

FH P 3-3 AT %0, 7E PSCAD AL R AN b, Fag N N KGR V. R HLES
o MR B, TS AN Tn FINEIIZ P, ESHWE L, AR
WA R, RIWLE RS RS T3S
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3. 2.3 A AL M4

Beta

“Wm] Wind Turbine
Governar

F‘% MOD 2 Type
g

S R A

B E D

R HLLAIE D

[wind_governar] Wind Turbine Governor u

Configuration

Wariable pitch control

Type of Generator

Rated electrical frequency of the machine

Turbine Rated Power

Machine Rated Power

oK

Cancel |

4

Enabled b
synchronous -
50 [Hz]

2 [

2 [MvA]

L

Help...

f

P 3-4 i

10
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[wind_governor] Wind Turbine Governor

i}% JE%%%’@@ \ Control Settings v
Governor Type Mooz -
o IVAEEPIN
s, ——— Gear Ratio: machinefturbine IGR /
Power Demand -Pref [MW] Ipref / %%%JE TE
Reference speed -Wref |5|}.|} [Hz]
oK Cancel Help...
Bl 3-5 S5
[wind_governor] Wind Turbine Governor u
LA \ -
*,E\Iﬁj\i 25 \ Proportional gain - Kp Iﬁ_z [degipu]
Integral gain - Ki IEZ—
Integrator upper limit Im.u. — —{H@
«—

Integrator loweer limit

|

K 3-6 LEIR 31

Cancel |

11
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Help... |
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[wind_gowvernor] Wind Turbine Governor ﬂ
Speed Damping Parameters *

Gain - Kz
if—ﬂ-&i _ ain IEI-.IZI-S [degipu]

Gain Multiplier - Gm |3u [deg/pu]
Ry
q&ﬁﬁ%iﬁ — Min.Speed diff. at gain crossover Iu_z [radis)

Cancel | Help... |

K 3-7 L e 25

[wind_governor] Wind Turbine Governor u
Blade Actuator Parameters -
e
1 R A - (e
Initial Pitch Angle 11.5 [deg]
Blade Actuator Integral Gain - K4 I 0.1 [s] K‘H‘H"ﬁéﬁ] *,D\ ﬁj\iﬁlﬁ

Actuator Rate Limit IEn abled vI
Blade actuator rate limit Im_u [deo/s]

Pitch angle limits. IEnahled 'I
Pitch angle lower limit Iu [deg] «— FATE
Pitch angle Upper limit |25 [deq] “—

Cancel | Help... |

Kl 3-8 J IR A 4

A DLEE A2 “Master Library/Machines” H 42|

2 R I AUE KGN, TR AL S AR A B ST RER ], 7 20 KA ]
FBOIAT IS, A3 B WA TR D A HATL A D) AR R AR UE (. T T 2R AT X
BEA I AR ECGEMEKR, PRI T AP HI SR e A MR T, A AR Oy 2R A 42

BRI AU TR 2B AR S A KR HLEIH U A, DARR AL
ot o, ORI f . AES RO E T, T B ARE, &
5 PTEHPAY . RANUBUE DR LR IR S 45

12
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3.2.4 [P R

§
T e

[sync_machine] Synchronous Machine LX)

Configuration il
Machine name |Sync1
No. of Q-axis Damper Windings Inne j
Data Entry Format: |Generator v |
Multimass interface:[Enables Speed Ctri] |DisaBLe |
Armature Resistance as: |Tm-cnn= El
D-axis Saturation |Disabled |
Type of settings for initial condition I None ;]
Machine scaling factor? |Hu ﬂ
Graphics Display |5ingle line view j

13
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[sync_machine] Synchronous Machine [
v
Supply terminal conditions to exciter Vidt j

Smoothing Time Constant 0.02 [s]

Output exciter initialization data? Yes j

Output governor initialization data? Yes j

Output speed pu LI
[sync_machine] Synchronous Machine X

source[0] -= Machine[1] transition S
Lock-rotor[0]=-=MNormal mode[1] transition L2N
Enable/Dizable P control of source 0
Intializing real power 0.0 [MW]
Enable/Disable Inertia control 0
Inertia scaling factor 1.0
Damper friction factor 1.0
Factor for damping speed 1.0
Enable/Dizable P control of Locked rotor machine |
Field Voltage multiplier 1.0
Disable/Enable Ef multiplication 0

14
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[sync_machine] Synchronous Machine e
:

Armature Resistance [Ra] [oo0zipur
Armature Time Constant [Ta] [o3z21s)
Potier Reactance [Xp) W
D: Unsaturated Reactance [Xd] [0s20pu)
D: Unsaturated Transient Reactance [Xd] W
D: Unsat. Transient Time ( Open ) [Tdo] [s2
D: Unsat. Sub-Trans. Reactance [Xd"] [o220(pu)
D: Unsat. Sub-Trans. Time { Open ) [Tdo] [oo291s
D: Real Transfer Admit (Armat-Field) [1oes2tpu;
D: Imag Transfer Admit (Armat-Field) oo
Q: Unsaturated Reactance [Xa] W
Q: Unsaturated Transient Reactance [Xg] W
Q: Unsat, Transient Time ( Open ) [Tqo] EE
Q: Unsat. Sub-Trans. Reactance [Xg"] W

Q: Unsat. Sub-Trans. Time ( Open ) [Tqo™) |u.034 [s]

Aijr Gap Factor | 1.0

15
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[sync_machine] Synchronous Machine

N -

Rated RMS Line-to-Neutral Voltage W
Rated RMS Line Current m
Base Angular Freguency IW
Inertia Conztant IW
Mechanical Friction and Windage W
Meutral Series Rezistance W
Meutral Series Reactance IW
Iren Loss Resistance IW
Humber of coherent machines |1|]—

[sync_machine] Synchronous Machine

Initial Conditions -

Terminal Voltage Magnitude at Time = 0- |1_|}5 [pu]
Terminal Voltage Phase at Time = 0- ||]._4|:|.E [rad]

[sync_machine] Synchronous Machine

Initial Conditions if Starting as a Machine

Terminal Real Power at Time = 0-; Out + Iu_m [

Terminal Reactive Power at Time = 0- ; Qut + Im
Initial Rotor Angle ref: Stator Im
D-axis Armature Current; In + IW
Q-axis Armature Current; In + IW
Initial Figld Current W
Intial Machine Speed Err

16
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[syn<_machine] Synchronous Machine

I Qutput Variable Names I

Name: Real Power,; Qut + (pu}

4

Name: Reactive Power;, Out+ (pu})
Name: Meutral Voltage (kW)

Name: Meutral Current to Ground (k&)
MName: Load Angle; Gen. + (rad)
MName: Rotor Mechanical Angle (rad)

Name: Internal Phase AAngle w.rt sin{wt) (rad)

AT

Name: Steady Electrical Torgue (pu) Testdy

RealReactive power pu output i= based on base MVA of

{* zingle machine

(" total number of machines

K 3-9 [HB LS

A PATE SCHE 3% “Master Library/Machines” H 4% 2

Wk 3-9 fra, AKHLRD K F ML A A O il SRS B MU IS, it oy
MU A R . RN, AR KR R0 e U S — sk, Al = AR AR
o ESHIEREHES, FIXKEFED AN A R, Bk, SR IT 3 E
RIS, PSCAD BRAFH i (¥ /K il [R) 20 e r WUASE R 3wl e o) P s PR 7 A, A PEAELAE
A PUINZ HIIR se A e IR 038 A e rp g Y

17
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3. 2.5 B N\ B LR A%

TIME

3N

[compare] Single Input Level Comparator [ )

|Ecnfigurﬂticn

Threshold Input Value
Low output level

High output level

0K

Interpolation Compatibility

{+ Dizabled
{ Enabled

Cancel | Help...

K 3-10 B NP EL R 828 KSR EE Tm/s, t=2S JBA

A DLFE A% “Master Library/CSME” H#E 2]

18
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3.2.6 HJEIE

0.0001]

“—

[source3] Three Phase Voltage Source Mod... S|

Configuration -
Source Mame I Sourcel

VEFHpLER — Source Impedance Type: m
Source Control: Fixed -

‘ Base MV (3-phase) IW

ML —— Base Voltage (L-L, RMS) I

Basze Frequency IW
EE‘};Eﬁ?j)\ H‘T IETJ 'n.%L' i’zﬁ P 4 Voltage Input Time Constant IW
Zero Seq. differs from Pos. Seq. 7 Mo -

Impedance Data Format: Im
External Phase Input Unit Im
Graphics Dizplay IW

Specified Parameters

{% Behind the Source Impedance
™ At the Terminal

19
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[source3] Three Phase Voltage Source Mod... ﬁ

Positive Sequence Rrl -

Resistance (series) |1_|:| [ohm]
Resistance (parallel) |1_|:| [ohm]
EEJEE —_— Inductance (parallely II}_I}I}EH [H]

[source3] Three Phase Voltage Source Mod... g

Source Values for Fixed Control -
HER — Voltage Magnitude (L-L, RMS) Iu_ags kv]
Frequency IEI}.I] [Hz]
gog — I
Phase 0.0 [deq]
Initial Real Power Iu_u [pu]
Initial Reactive Power Iu_u [pu]

K 3-11 =M H EIRSHL

A PLEE A% “Master Library/Sources” HH 42|

BLERADONASOERTRA TR, A EHRREN—FAR. W
BT RIS, FHUTH:
https://d. book118. com/318024016136006104
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