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Abstract
Since the Great East Japan Earthquake, renewable energies have received attention as being cleaner.

not emit greenhouse effect gases.
wind, solar etc.) is difficult.
problems in frequency and/or voltage.

They do

However, estimation of electrical generation output from renewable energies (ex.
Also, renewable energy generators interconnected to the power system may cause
In analysis of such power system problems, a wind farm controller model

has required a simulation model. In this paper, a development method of a wind farm controller model has been

proposed.

A wind turbine generator generates electric power from exceeding the cut-in wind velocity value. However, the

electric output has a time delay before appearing.
first-order lag transfer function.

Therefore, the proposed model needs to be implemented using a
The constants of the transfer function are derived by making an analysis of

measured data of electric power and wind. Moreover, the power curve is formulated by a 3™ order equation and is

contained as a non-linear gain in the proposed model.

In a period that wind velocity is abated, a wind turbine output

decreases without having the time delay. The proposed model permits reduction of its output quickly in such periods.

This paper has verified the viability of the proposed model using simulations.
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Table 1. Specifications of Wind Turbine Generator
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Fig. 1.1 Wind Turbine Generator
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Fig. 1.2 Generator Output Performance (Power Curve)
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Table 2. Wind — Power Output Pattern
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Fig. 2.1 Wind & Power Output on September 23, 2013

Fig. 2.2 Wind & Power Output on November 27, 2013
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Fig. 2.5 Wind & Power Output on December 13, 2013
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Fig. 4.2 Power Output Delay on December 21, 2013
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Fig. 5. Wind Farm Controller Model
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Fig. 10.2 Verification of WF Controller Model on February
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Fig. 10.3 Verification of WF Controller Model on December
20-21, 2013

Fig.10.1~10.3 X v FEH ) OLEBH A A€ 7 b S
NTWDZENSMND, LanL, EMEoLEE L, &
F/hEL o TWD, ZORKIEZ, —RKENET L EE
ALTW2ZEizhy, BEURERROZEEN /S <
o TWWd, AlENE, FBEK 1S WFa hre—
ETNVEAERLTODR ARKDOY £ K7 7 — LTI,
ZEHOBRBROHNINEREIND, D7, Hh¥A
ST OTRNELD L LR AR RS A E
N5, ZOXI7RRETIT AT EEBEN NI 2D,
F, R L72E 0, 1 BUNoEENL, EHREIC
R LUTCOBEEREEIR, OO, EET VA

=
HI 22 LT, BEN/NEL D2 LIz o0 MER

WeEBZTWD,

WIZ, WF 2> ha—J 7 LOREH OB
B EOEMAR TR 3T 5 585 H ) O FRE O RRGE %
1Tolze ZNHEMIET 57280, Figdl BL42I1RL
FREEEEEO WEF 2y hr—F 0D I al— 3 VRS
Fig. [1.1 BL O 112 1ZR Lz, LR LY . FE
OLEFENFEHNCED ETORMELEME, 3 X OUR
R TR O I T S O WA RO T LI ZI L T
D EMWGIND,

[y

Fig. 11.1 Verification of WF Controller Model on December
20,2013

Fig. 11.2 Verification of WF Controller Model on December
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