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Abstract: Compared with that of the existing offshore wind farms, the impact of deep-sea offshore wind farms on the
operation reliability of power systems is more complex due to varied oceanic and climatic conditions. In order to analyze the
operation reliability of large-scale deep-sea offshore wind power integration, a reliability assessment model considering the
effects of mesoscale eddies and tropical cyclones is proposed, which is used to evaluate the internal mechanism between
critical marine factors and system reliability. The effects of mesoscale eddies, tropical cyclones, and corresponding air-sea
interactions in the East China Sea on system reliability are analyzed by using the modified Roy Billinton test system
(RBTS). The simulation results show that the mesoscale eddies and tropical cyclones have a significant influence on the
reliability of the wind power integration system, and the influence shows a seasonal trend. Furthermore, an energy storage
system is applied to the simulation case to improve the reliability level and reduce the negative impacts.
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Figure 1 Coupling coefficient of cyclone (anticyclone) in
the East China Sea
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Figure 2 Seasonal variation of variables affected by

sensible heat flux

1 e RN AE A7 b XU 3 0F N &R G2 AT S
PRAG I IR 2 08 RO i B B i T Kb RO
o DRI, 2% UL Ak 9 XU LA R AR 7 ) T8 L XU HR 3
27 A ZE AR AR, TR R A KU O ) AR G AT
FEPEDL S . PG, X KU I R AR G BE AT R HE R S A
R H RUE b 5 S ) XU A2 A A ] 220

2 BRBSERIIXEYIE

PR A BE b U 6 0 8 X 4R A 1Y) 2 i B
N FERI R FUR R A SONE i 4 RO i
iF 2 K37 3h 1 v A K BB, 51 K K IR
JE R o B2 SO, IR R RO R G
FITE 2R B TE R 0, H A R 1 18 /K 2 2 Ak 4
P o B N 1| S B s R (A I o T o
Wk o ARG BRI, SO 4 R R S
S B SST -2y il N 2~3 C (I JE N 80~100 m
W), A% X BROF 2 SST R 25 0.5 °CH, L KE # iy
AE L8 2oL B T A SE AR 164 T H VA TR R T AR Ak 1



$39BH ol TR A B A AR DL B TR 7 KU 37 0 ) R G T PRI A 177

‘B

i e an 1 3 BT o IR 08 DN AH R v dsk SSTT AE Ak
Ah, 38 H A M #RCZS i (oceanic heat content,
OHOC) # iR I 2 v iy A P RO iz F8 br 5 1
PN 26 “CA R 22 i LI B4 A G 33 A =T

Dy

C(JH(‘:{OChJ,(T726)dZ (6)

K, o KB ; T HTEdZIEEE FRIREE s Do hy
26 “CHF L MY SR FE s Z [ 8 VR BE | A SCE Ui [
TRIZE R 80 m, 1 X # i SSTA F1 OHC Y I
Sl A W AE e

0

— B 5 %

-10f R
'''' B SRR 221 2 1

—20¢
-30¢
E
401
-50¢

—60+

~70F

78022 2‘3 2‘4 2‘5 26 2‘7 2‘8 2‘9 30
TR C

B3 HEBMIREN Tl

Figure 3 Variation of sea temperature with depth
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Table 1 Model parameters of energy storage system
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Table 2 Model parameters of wind turbine
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Table 3 Reliability parameters of system at different wind power penetration levels
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