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Figure 2 System Frequency Response Model with Fan and
DC Frequency Limiting Controller
R AR 1 e my 453226 i F, TRV A0 256 i 7 2% 45 A 2 i 38 2 P A3
R B R E e
RP,, [1+ae ™" sin(w,t + ¢)]
DR+K 6 + KR+ KR

XhSHT

1- 2T lo, + T o}
N

_ 2HR+RLD+K Ty
"~ 2(DR+K,+RK,+RK;) "
RK,T, +RK, +RT, K,

@,
2(DR+K, +RK,+RK;) "
, DR+K_ +RK;+RK,
o = n
2HRT, + RK, T,

Aw(t) = (10>

(1D

o, =wo,N1-1’
_ 92
= arctan
¢ (-Tyo,

o, Ty
= arctan L
4 (l—ﬁa} TR)

et}

I (10> 7T DU 3 AR SRR R R 10 50 25 1 ¥ 1) =
MEGIAT
REWIIEIEAA N
dAw,  aRoF, sing
“dt ™" DR+K, +K,R+RK,
X (100 KRFAZHCH 0 715 RGBT SE i ZE U
FRYBST ] 2, ¢
f, = wirarctan(zaz)}f‘il) (13)
BETTSRAF RGN A Z2 W ME Ay«

RP,[1+ae " sin(w, t,+ )]

(12

Ao, =—>
DR+K, +K,R+RK, (14
RS A

RE,,

A = PRYK T K,R+RK, (15

2 FiREMECSHEE

2.1 HEERAEBENHSH A e

20101 R ML R e i) R A e ik

KA T T4 ] R 0% TR AR b AR AR = B
B, AL, FEEREHREOT LS LTI
P'r_f)deo
l%

25 RS R GRS AT (0 ) E AR R PR T AR R
T, BRI AT DK R Guamie s KA 22 /R AT RE BRAAE S H A R 44

Sfi=minAf, 1n

R ARG — RIAI 3] H AR 2 78 5 F IR Z 4 K
A LA RSB AT AR AT BEBEIL MPPT A5, Rl AT LA 2R 45 MPPT
IR MFRABAT TR EE R/ MEN B s R 4L

fo=min{f,, - P} (18)

SAEZBRGE— ORI BES B AR, wit— Mtk
BRELE, RS (A i IR LA R S i AT s R ]
REHEIR MPPT s AHITAH T J& , BT LAV DA 2 3R 50 408 A 5] T30
EECRFLLE, HRIENXA:

E=4f/+A41 (19)

N T G AL L T S B R R, KL
R 2 LA AR

Wyep <@, <1.3pau. 20)

2.1.2 MHHLE RS R EE T ik

TERGRBIVIH, RN PUE I U TSRS IR A
FRGIATHE, T R R AV IR B Z RN 5 SRS
BUAF(a], AT DK SR M AR 5023 840 28R S H A o B0 IRUH
MU R AOE i R A AT R

|1=Oj (21)

N T R BRI IR R B, R TR R, K
FUHLAL 7 A2 LA 2R A

. (dAw
Bt min < min (7 lizo J K, + P < Pt max (22

I s Beg min A1 Bt e 735909 R ATLHAZ 45 DD 1 R AN
FER.

Ky= (16)

F, =min [dA—w
dt

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

225



Engineering and Management Science

TREEIRH 5
F7EeH 3 HeRA 1.0€2025 4
EHA: W TS USSN): 2705-0637(P) / 2705-0645(0)

2.2 ERUIR IR SRR S B E

FELYATEE PR A1) s 11 SR 55 [R] 2D WL — R 0 i PR S DL
T A 4 S S /N i HL P AN ST T 38, T 44 36 i b, D)
PR AR 2 o

FLUATR BRI 3552 55 VR AR ORUE XoF 28 3y H PR AT AR A )
A R, B BA LA SR G f 22 )3 0] BEARAE D9 DiAL H br s %

fy =min(Aw) (23)

Tyt ik v B R E P, R BRI LA AR B )
PR 2R B DA/ o e AR (R ey, P DA R LR
R il 2% 1 1l Th 6 703 & RGN EL R 1B 0L N R ] B/ MEH
ERANZER

f, =min (AR, ) 20

A HE R B, @y MM, mT R
BIERA RN S B DA W H BT e MET I, FTEAT
IIACE R BRI A THGERRNF L E, HRiEA .

F=A4fL+41 (25)

T B AT B BR ) #4572 T I BT AR A T 3 K E IR
DIFWGME, & ERFEL K P ERERKIET T
RES, BT LA — RO I Th 2R HIME N 1. 2 5 H) B AUE T2,
HIESY S ZE R

0<PB,.<12P, (26)

A B NERIR RGBS IH, B, NEIRU
TETNF

3 BhHISHh

T BRAUEA SR S HUE B A A 3, BT R AR
B 60MVA, JRELHLAE 4 755 3L (E > 1500r /min, K&
& R=35m, AR b Ay =6. 325, et K AR R 5L
Con=0. 438, FEFEHLAXSHNCHA[9] . RA Simulink 4
B 2 FonBAL,  I0UE IR AT AR SCRT SRR AT i SRS AR AN R
THLF IR R

301 BB 1 R R R e T

RGTEVI UG B 2303 Th bR L H -0. 167, KE N
8.5mvs, M HLIZ ML ZEBA N IR EEH RECN
0.313, EIMEERECH0.462, AN 1.271, MHEH
R 2 )y 50. 607Hz, K HHLH — YA A B R E
K, BERILTES 5. RGeS 2 i Bs:

—F W g

- 5 L ) A
510

o
S
=

o
S
>

RGFEIHz

o
S
=

o
3
~

B3 R R i B 1) R B A A ] L
Figure 3 Comparison of system dynamic frequencies at
high wind speeds
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Figure 4 Comparison of System Dynamic Frequencies
under High Wind Speed and Large Disturbance
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