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Wind Turbine Generator

Power Flow Characteristics

Dynamic Simulation Models

Manufacturer Model Type' Reactive Power? LVRT PSLF PSSE
Machines are 0.9 pf lagging.
Can be supplied with an
Bonus 1.3-62, 2.3- FSIG automatic power factor Available Use generic induction See NM72 but without pitch
e 82 correction. Additional switched machine model, motorl control.
capacitors improve power
factor.
CIMTSS for the induction
generator, TWIND1 for wind
. . Use generic models: genwri GBS B Jefpls, el
Machines are 0.9 pf lagging. _ for wound rotor induction for two-mass shaft system,
NEG Micon NM72 FSIG Additional switched capacitors ; . NM72AE - the aerodynamic
) machine, tlinl for under .
improve power factor. ] energy conversion, TMPTCH-
voltage/freq protection .
pitch control, voltage relay —
VTGTRP, use generic
FRQTRP for freq trip.
V47 Wound Rotor Induction
Generator - VS47A,Generator
Aerodynamic — VSAERA,
Use generic models: genwri Pitch Angle Control —
— for wound rotor induction VSPCHA, Wind Gust and
Vestas V47-600 kW FSIG machine, tlinl for under Ramp — WGUSTA, 2-Mass
voltage/freq protection Shaft - W2MSFA, Under /

Over Voltage Generator Bus
Disconnect Relay — VTGDCA,
Under / Over Frequency

1
2

Plovia

FSIG — fixed speed induction generation, DFIG — doubly-fed induction generator, VSIG — variable speed induction generator.
Qlimits at rated active power and nominal voltage at the WTG transformer LV terminals.
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Wind Turbine Generator

Power Flow Characteristics

Dynamic Simulation Models

which Qmax = 2.08 MVAr and
Qmin = -1.55 MVAr.

wndgust.p.

Manufacturer Model Type' Reactive Power” LVRT PSLF PSSE
Generator Bus Disconnect
Relay - FRQDCA
Use generic models: genwri
Mitsubishi FSIG — W(_)und _rotor G Use generic model: CIMTR1
machine, tlinl for under
voltage/freq protection
Mechanically-switched pf
correction (PFC) capacitors
sized to compensate the enwri - generator model
reactive power consumption of 9 " 19 field resist ’
Variable the machine over a range of gz)(ntr%l ;v;%trkze-s\ﬁir?(; V80 Wound Rotor Induction -
Vestas V80-1.8 Slip IG power output. At rated power, turbine pdvvtg b - protection VS80A. Other models, see
all capacitors are on, and the mc;del and optional VA47.
system runs at about unity windaust
power factor. For the 1800 kW gust.p.
V80 machine, the PFCs total
900 kVAr.
Reactive control through Doubly-Fed Induction
3 WindVar system. MVA = 1.67, . Generator — GEDFA, Active
SE 15 DFIG for which Qmax = 0.493 MVAr* AL gewtg - generator model, Rotor Control (rotor side
and Qmin = -0.726 MVAr. exwtge - converter control, converter control) — GECNA,
wndtge - wind turbine model, Aerodynamic — GEAERA,
Reactive control through gpwtg.p - generator Pitch Angle Control —
GE 36 DEIGS WindVar system. MVA = 4, for Available protection and optional GEPCHA, Wind Gust and

Ramp — WGUSTA, 2-Mass
Shaft - W2MSFA, Under /
Over Voltage Generator

3

machine it is connected directly at the stator winding voltage.
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In certain installations, Qmax = 0.726 MVAr.

Equipped with a solid-state voltage-source converter AC excitation system. The AC excitation is supplied through an ac-dc-ac converter. For the GE 1.5

Pterra, LLC, Tollfree: (866) 668-3170, email: info@pterra.us

All information provided in this document is provided for information

purposes only and does not constitute a legal contract between PTERRA and any person or entity unless otherwise specified. Information on the PTERRA web site is subject to change without prior notice. Although
every reasonable effort is made to present current and accurate information, PTERRA makes no guarantees of any kind. While PTERRA strives to ensure as high a level of accuracy as possible, PTERRA makes no
warranty or reperesentation of any kind with respect to the content, quality and accuracy of this Information. PTERRA does not accept liability for any loss or damage arising from the use of this Information or reliance

onit.




Hlerra 50%5(’1’4\?

4 Automation Lane, Suite 250,
Albany, NY 12205
USA

Version dated: 1 June 2006

Wind Turbine Generator

Power Flow Characteristics

Dynamic Simulation Models

which Qmax = 1.45 MVAr and
Qmin =-1.07 MVAr.

Manufacturer Model Type' Reactive Power” LVRT PSLF PSSE
Tripping Relay - VTGTPA
Under / Over Frequency
Generator Tripping Relay -
FRQTPA
WTG operates at .0.91 pf.
V82, V80- PRM feature controls reactive
Vestas 2.0, V90, DFIG power up to 0.95 pf. Additional Available Not available
V100, V120 capacitors may be required
depending on installation
G8XDFG - DFIG,
Adjustable power factor G%XAER.- Blads |
operation ranging from 0.95 aerodynamics model,
lagging to 0.95 leading at the CEMENT - [1EGTE Eelii
99 e%eratbr low voltg o model, GBXPTC - Blade pitch
gene 9 angle control model, TWIND1
terminals. To meet the - Wind qust and ramp model
Gamesa G87 DFIG requirement of being capable Not available 9 P ’
G_FRTP - Under (57Hz) /
to run at a power factor of 0.95
i . over (62Hz) frequency
capacitive at the point of i
. ) . generator tripping model,
interconnection, switched
. . G_VTRP - to represent a
capacitor banks will be .
voltage/time curve, under /
necessary.
over voltage generator
tripping model
Enercon VSIG
Connects to the grid through a EIEWEY = EEMEETE et
exwtge - converter control,
frequency converter. For the wndtae - wind turbine model
GE 2.X VSIG 2.5 machine, MVA = 3, for Available g '

gpwtg.p - generator
protection and optional
wndgust.p.
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See previous footnote. For the GE 3.6 machine the converter is connected to a third winding on the main unit step-up transformer.
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Wind Turbine Generator

Power Flow Characteristics

Dynamic Simulation Models

Manufacturer Model Type' Reactive Power” LVRT PSLF PSSE
+/- 0.90 pf
If the wind
2.3-82 VS, turbine is in voltage control
Bonus 2.3-93, 3.6- VSIG mode, then it is necessary to Available Not available S3M602 (proprietary model)6
107 specify a voltage control setting
rather than the reactive power
setting.

6

Requires a reduced time step.
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