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Abstract -~ In recent years there has been a
growing interest in renewable energy systems due to
the environmental problem and the economic benefits
of fuel savings. Such systems are usually connected
to the existing power grid for “fuel displacement”
purpose as well as of earning some "capacity credit”.
Wind power generation system(WPGS) is one of the
most useful energy resource using  natural
environment.

So far, it was very difficult to simulate the dispersed
generation system including WPGS using EMTP or
EMTDC because the source of the dispersed
generation system has a particular wind power
characteristic equation,

In this paper, a novel simulation method of WPGS
has proposed and a new wind turbine component for
EMTDC is also developed. The wind power
characteristic equation of wind turbine is used in
order to realize the WPGS in EMTDC simulation.
And the real field data of weather conditions is
interfaced to EMTDC using Fortran program interface
method. Consequently the simulation of WPGS using
field data is realized in this paper and shows
acceptable results.
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Fig. 1 Power Coefficient versus Tip-Speed Ratio
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@ ,, - mechanical angular velocity of the rotor [rad/s]
v, - wind speed [m/sec]

: wind turbine rotor radius [m]
A : Tip speed ratio
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A
C T(/l)=-£%(—l : torque coefficient.
A : area swept by the rotor blades {m']

p : air density [kg/fm?]
- 2

¢ RT 5)

P air pressure

T : temperature on the absolute scale

R : gas constant
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H ,, : the site elevation in meters
po © 1.225[kg/m’]
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Table. 1 Initial parameter of wind turbine model in
EMTDC

Flow Content
'Wind speed
External {Pitch angle
input Air density
Mechanical angular velocity of the rotor
Radius of the rotor
Parameter |Cut in wind speed
input Cut out wind speed
Regular torque
Output torque

Qutput

l Ce
X 3 Air Density
Wind Speed
T
Wi
B
Pitch Angle
PRES_WIND3

Fig. 2 New component of wind turbine in EMTDC

R Radius of the Rotor 25.25 m

Wo Mechanical Angular 2.8274 | rad/s

Velocity of the Rotor

CIwWS | Cut in Wind Speed 3 m/s
COWS Cut out Wind Speed | 25 4 m/s
Tr Regular Torque 79,000 | Nm

Fig. 3 Input parameters type of wind turbine model

Fig. 2& A EMTDCS Draft Aolx H¥E 9 ¢
¥ A¥JES] 2Foln Fig. 32 Fig 294 BEE =
d-¢ Draft’dollr] 2889 o vehds sy o
go 9¥ojt} orja F&L AEYold Fg A7A
B A Bl ME9 e Q=g 4% seddE @
o2 Y= 2 99 94F ge AVA ¥4 dY
gt o3 Mgl s £ =Hyl A dig FHE
A RS EMTDCAAA HA 71 2402 A&
ol#o) st AU B =RdAA AL A2E 7
dol ZeY AXVEE Falo gule &% 5&
FstA T £ Qe AEdolde] sz s B
ofual, £4 WA A2 Fois] e glof vigAg
# dFN0E d2Ag = A D

4. AgHolM B Y ¥

Wind Speed [m/s}

) N
] 5 10 i} 20
Time (S}

Fig. 4 Real data of wind speed
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Table. 2 Input and output terminal of wind
turbine

Co Real air density

Vm Real wind speed

Wm Mechanical angular velocity
B Pitch angle

Tm Torque of turbine
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Fig. 5 Torque of simulated wind turbine
without pitch angle control
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Fig. 6 Torque of simulated wind turbine with
pitch angle control
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Fig. 7 Controlled pitch angle of wind power system
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Fig. 8 Simulated total wind power system
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Fig. 9 Output voltage of synchronous generator
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