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ABSTRACT To ensure the frequency stability of wind power generation, we analyzedd the existing technology and proposedd a
method for changing the gain value with respect to to the rotor speed by adding the MPPT reference value and output reference value
that reflect the system frequency. The MPPT control and output were compared and calculated for performance verification.
Subsequently, the application of the proposed algorithm led to an increased output when compared with that of the existing control
method.

Key words MPPT(X|t} & 34 #| o), DFIG(°] 5 A A7 &4 7]), Rocof( == 31-g), Wind power generation(5-2117])

Nomenclature K (w,.) : gain calculated differently depending on

the speed of the rotor
P,.; :output reference value P

. K : control gain of rocof loop
Py ppr: output reference value of the maximum output o
Af : frequency deviation
control loop
o Fsys : system frequency
AP : output reference value of frequency deviation
Foom : rated frequency
loop ’
R : Control gain of the frequency variation
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Fig. 1. A block diagram of the output control algorithm of
a wind farm based on rotor speed
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Fig. 2. Wind farm frequency control algorithm block diagram
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Table 1. System protection procedures

Land power system Jeju power system
BISotceI;IQg Frequency Opgration (fg;odff Frequency Opgration Cl;g;(z;f
[Hz] time (%] [Hz] time (%]
1 59.0 6cycle 6 59.2 10cycle 10
2 58.8 6cycle 6 59.0 10cycle 10
3 58.6 6eycle 6 58.6 10cycle 10
4 58.4 6cycle 6 58.4 6cycle 10
5 58,2 6cycle 6 58.0 6cycle 7
6 58.0 6cycle 5 57.6 6cycle 5
Bi;k 59.0 12sec 4 - - -
Total - - 39 - - 52
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Fig. 5. Single wind farm circuit diagram
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Table 2. MPPT Control and proposed control output comparison

MPPT Inertial control
Lowest frequency | oo 47 (@43 90s) | 59,51 (@43.20s)
point (Hz)
Farm maximum
power (pu) 0,74 0.79 (@42,55s)
DFIG1 Maximum
output (pu) 1.00 1,07 (@42.05s)
DFIG1 lowest rotor 195 192 (@48.255)
speed (pu)
DFIG9 Maximum 0.40 0,42 (@42,705)
output (pu)
DFIG9 lowest rotor
speed (pu) 0.92 0.91 (@48,80s)
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Table 3. A demonstration test method

Test time (34 seconds/per session)
Wind .| Reduction | Number i ) )
farm | SeeNANO | T T ot times inst'fﬁgtlijgrt:gnan 4 | Maintenance | Rising command and | Maintenance |~ Estimatd time
) of reduction | Delivery completed of rise
delivery completed
1 5% 20 10sec 10sec 10sec 4sec 680sec
DO§§_§Ok 2 10% 20 10sec 10sec 10sec 4sec 680sec
in
F 3 15% 20 10sec 10sec 10sec 4sec 680sec
'arm
4 20% 20 10sec 10sec 10sec 4sec 680sec
Total estimated time required About 50 minutes
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Table 4. Output comparison of mppt and suggested method

Power generation plant maximum output (kW)
Scenario MPPT Inertial control Decregz)e rate
1 15,024.6 16,794 11,77
2 15,3084 17,737.2 15.86
3 16,0467 18,426.3 14,83
4 14,744.2 18,623.6 26.31
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