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The authors propose a frequency adjustment mechanism for wind turbine
generation system (WT) which is composed by the following three controllers: a governor, a pseudo
synchronization, and a pitch angle controllers. The governor and the pseudo synchronization
controllers determine active power output in response to share of the initial WT output in power
generation. On the other hand, the pitch angle controller regulates rotor angular speed. By these
controllers, the proposed mechanism supplies adjustability of the utility frequency considering the
WT output while suppressing the rapid raise of rotor angular speed.



DFIG

R 4 5%
____________ ig
Aw, Torque T
controller

. ] i
"""""""" f S | Active power prior y Var
Calculator of Foase 1 Governor i ou _>i Synchronization APyes Prefi controller —

Prefo ! controller |} o controller T 1 E

Pre 0 i ity ! Pin L L] 4 + ittty 1




DFIG

Torque
controller |

———————————— Active power prior controller
1

|
|
X + — + Var
Pres = O T 71|
1 - dr_ref — : IGBT
' 3L o
| 3ln lar ! 3 agrabe | pwar e Siznal,

WT

1 AP'(Af = 0)

1+ Tys +
f — Af Prefo AP AP(Af <(Q n P
T+ Propo + X1 Si Switch

fbase o
3
DFIG
[ D
=1
+ 4y -
P — 058~ 1 n L)} APy
| ra
| LS|
P, out
4
Pl
y , 27[deg]
) ¢ ; B+ *
" f2 (U, w%) - f3(Gp) + li}:r?itt; g
Max 0[d
(Ur_re]:i_ Bo +10[deg/s] Ldee]
fi(vw)




66kV

;

N e W) | W—

‘ 575V : 0.04[Q]+j0.2[mH]

6

60.4

N

—casel
—case4|

—casel
—case4|

o
S
[\)

W

=

Frequency[Hz]
e o
[ere} (e}

Active power|[ MW]

59.6

w

20 30 40 50 60 70 30 40 50 60 70
Time[s] Time[s]

@ (b)

3 1.203

—casel —casel
—cased| —case4

—'1.202-

[\*]
(=]

N
n
p.-u

T1.201"

Pitch angle[deg]
TR

Rotor spee
S

1.199

—_

. : 1.198
20 30 40 50 60 70 20 30 40 50 60 70

Time[s] Time[s]

© @

7 11.0 [m]

5
Ryo Yawata, Shunya Tanaka, Hirotaka Takano, Hisao Taoka, “A Study on Frequency

Adjustable Function for Wind Turbine Generator,” The International Conference on
Electrical Engineering 2018.

FTE-18-027 HV-18-074
2018.

PE-17-098
PSE-17-098 2017.

Shunya Tanaka, Hirotaka Takano, Hisao Taoka, Yuta Sakai, Fumiya Kawakami, “A
Study on Pitch Angle Control of Wind Turbine Systems Equipped with Frequenvy
Control System,” The International Conference on Electrical Engineering 2017.




PE-16-106 PSE-16-126  2016.

€y

Takano Hirotaka

8 50435426



