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Abstract: [Objective] The analysis of limited icing capacity of wind turbine in cold wave weather is difficult to predict, resulting in
inaccurate wind power prediction and insufficient decision-making basis for wind power dispatching. [Method] Through the prediction
model of the limited icing capacity of wind turbine, the limited icing capacity of wind turbine in extreme cold wave weather process in
Guangxi was analyzed and summarized by using conventional meteorological observation data, wind turbine shutdown actual data and
numerical model data. [Result] The results show that the reference value and accuracy of icing prediction are effectively improved by
integrating the numerical prediction products with the actual data of limited icing capacity and applying regression analysis for real-time
correction. In addition, the icing prediction model can effectively respond to the strong cold air system southward affecting the Guangxi
wind farm, but the response to the turning weather is insufficient, and the prediction result is larger than the actual data. At the same time,
the numerical model prediction results have amplitude deviation and phase deviation, and the predicted value is larger than the actual
value in this process. In terms of prediction effect, the model performs better in air temperature prediction than relative humidity and

wind speed prediction, and the prediction effect of meteorological elements in high altitude areas is generally better than that in low
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altitude areas. [Conclusion] Based on the above conclusions, some suggestions are put forward, such as strengthening the early warning

and prediction ability of cold wave, carrying out the upgrading and transformation of icing capacity prediction system, so as to improve

the prediction accuracy of the limited icing capacity of wind turbine in extreme cold wave weather.
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Fig. 1 Prediction model framework of limited icing capacity

of wind turbine!™
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Fig. 2 Distribution of wind farms with limited icing capacity of wind
turbines in Guangxi on December 19, 2023
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and 19, 2023
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Tab. 1

Regression model of the actual value and the predicted value of the limited icing capacity

of A and B wind farms from December 16 to 24, 2023
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to 26, 2023 and the prediction curve for the next 24 hours
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Guangxi from December 15 to 20, 2023 and the prediction curve

of the next 24 hours
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in northern Guangxi from December 15 to 20, 2023
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Tab. 2 Mean absolute error between actual value and predicted
value of the air temperature, relative humidity and wind speed
of the A and B wind farms from December 15 to 20, 2023

Mt SR/ AR EE % R /(m-s ™)
MAE MXRE MAE HRRE MAE MR
A 23914 09521 97535 03304 3.7094 0.5507
B 26513 09289 85626 04945 21949 0.7752

FraptEryszm ~, KL A 5 X B A B
AT B, (R 24 e 4 70 2 KRR, SERRAHE
XV B 41/ IN R U B, AR AE R 80% LA o 2 KL
F, 3 194 FU0 A X BEAE 16 H 8 BF — 17 H 8 B 45 %
KT 80%, HA T Bt 5 PREA T . 763X — BB,
ot AR AR 73S W B TS AR R ) L SE PR S
WA, 75 17 H 00 R B W A E T, T 4 W B2
TS = TR PR R

WG T TH (B 7(c)), WHE g A FIX 1 B Kk
1 MAE 29°4 3.71 m/s., 2.19 m/s, 56 B0 Uik 3]
0.55 F10.78(F% 2) . K A FIX Y B 1 5ZFR X
S I NUTRIIDRUBY e =B Ul N S S 3 Ol N R i e O
B MW A — M. R 3R AR fe e T
HIE55 KU KA, Y A A 100 XU 22 30 i e
Je P, TR B B B, LSO XU ) e
JEE A 3 ey TSR bR XU . BLACR U, KLY A R XUES
% B SR AR R EAE 15 H 11 BRI 19 H 10 B,
5358 3.3 m/s F 2 m/s, TN AIGAE R AE 18 H 23
WEAT18 H 17 i, 435124 1.8 m/s 1 0.1 m/s,

HRAE 3R 53T, 2 A~ XU 5 8 S 2R A
TAFGT 0 XU, T e VA XU 3 R L AR T
TR XU P 00 2050 SR 38 3t v TR XL LA o [T 2
A AR 37 X T R R PR 1) T A A s
5 5 B (R BG RL, (E 0000 P B 52 o 2 A s 3 42
Ko FERZSFFEMER MR, 2 XX 17 B
IS AP R A, BRI D i I 1 A Y 5 T 3R B AN
] B SN o 3 BB [ 4 1 B35 1 XU R S A ik UK 32
PR F R AR MBS, iR HEE B
B HERT 24 h BUM 25 A8 FARIE IR X 3 Ao KU
Yy A 0TI e 22 32 B TR RLR R 7R 00 % 17—
20 H A2 e BB S A 2 . AL R, 24>
JRUHE 37 8 ST L AR B R XU 1 &b 7 5 B XL
VKINR G AT, ik, K37 B BBk 2 PR 2w B
T 2 R A KA, KU 3 AR SRR VK A2 BIR 25 D)5
P NES SN[

4 it

TEBRFSE 2023 4F 12 A J™ P — UM i S8 18 K0S
HLEE VK 32 BRSS9 52 Wi N, A9F 52 BHAE € 3 4 ]
BT 3 W BT PR R AT 15 H MRy
i R AT 55 XL 17 B R A M2 i R 12 18 A<



55 2 1]

TR, 4 BRIENIR O B LK A A BT 3

ISZ M 20 H 2 fR W W A0 I U8 55 Y8 25 AU R L
o XSGR AL BN R 22 1K, HAR B
W,

12 415 B, fEKRRFMG RIFWE =T, T 7
DX 1 UL PR 22 38078 25 /50 14 i 21 5 i), 3R 1 35000 41
FISEPREYIFEZE 0 °C U o X R WA REOSER il
P& B 5 B e A= 10 0 i A e DR A, L 2 R 1
TR S BORE vk 57 B 2 12 T 11449 2 (A S BRI A
Ti) s, AR AR 0 0 4 T 3583 XL ) 8 3 5 2 B U 2
FETEIR 22, B0 XGE AR T AL P AKGE (3 mys), 5
SEBRANAF o 33X SR 0 ) B VK 37 PR A AN A
& TGRS BOWBEEVK, IS8 IML & T AL 55 {5
B N Z BR 25 1

12 7 17 H, 775 X 32102 i g 92 10 <0 Y 52
M, HH BT BRSO IR B I KA, A F T XALEEK -
AT I 55 S B ORI A e A R 1 3 J R T X —
A, HE WAL T vk i BRAEJE BRI o TR,
I RHILBE VKA AL T 58 2 7K IR, A i,
TR R0 AE X T e oA R 50 4 S B BV I 11 5
M), T 1 A X B (RIS o X — w2552 T
S VAU ) 7 8 e, (754 TR T ) 5 VK 2 B 2% o
K FL bR E

12 H 20 H, Fifi5 102 i B 2 0 A0 AR Ui 55 RV
ARIFEEE R N AT, )P 0 R B RN L O i B,
X —J 0 S BO G B B AR, BT 251G K, H A
RS LT, T RHLIF A a vk o 7 1) 8 5 R
T A AR AR AR R, — 28 KM B e R R VK,
E B AR EE VK 37 BR 25t R a3 . AR BRI S
TRl 559 198 S I AN R, TRV 2 AR T ) B N A A UK
i JRUHEE B DL T, A5 S A TR AN AR X B
B, SRV Z BR A A I N e THR T %

5 4ig

SC R A W XU R K A7 PR 25 e T AR Y, &
B H GG RE  BLAE B S B0 K B BB A
FEEVERE, X 2023 4F 12 H 15—26 F ™ 74 i AR S
FEFIIR] 9 RALEE VKIS DA T T IR AT, BT asit
e

1) TR 57 30 3l P TR ™ i 5 R K Az R 2
A S BUECHE, I A LA M AT AL T AR . 4
SR, AR O A 256 FN 1T IE X vk T 37 PR 25

(R HER AT — 5 RO IE TSR . AR, o T XA OR
ARG BEAR . s T 50 A B 48 | R KRR TN LA
I 1 30 TR 14 28 56 i AN 7S, AR A T A 2
I 2 e B — 2 ey

2) RHILEE VK 32 BIR 75 S T ABE 2 A O X 5 v 25 X
F SRR S I R BLAGR . (HAETE 5T, X
TR T 535 X (i e R AL SR AT P R B B i Wi
P, SRR TR B UK 2 BR AT R e TSP

3) FEHHAT R A i 5 A8 R, BRE R U O A
Uiy 5788 SRR UN A 5y H B L O 2 AR R 67 0 22
BEXPRCRL 3 RAREZR AYX o3 B, A L A T
R i DG T AR AT 8 R XU, XA i T 6 A2 5
WA AT IE", MRZ L E 28, SBURIER
Dol i) G B R TR WK Trife ik . BARRE,
KA IR 45 R FAR 5 SE DU R EOMAT, (H T e
JRE 33 iy K, X — 2 T BUBE UK 52 B Y T 45
Ul SEPRAE . TR HE TSR XML B oK 32 PR 7 12 T
HEREZER T AL

DR 48 v W S FE I KRR XUBILIBE Dk TN 52 PR 7
AR S, I D v g A A RE SRR AR, LS B
TN EBHNE BAR, T A AR . 1EJRSER)
AR RO R R IR K A2 W T AR, $2 71X e i
S5 S A TV IO BE 7, B X S I B o ) Y
b DX J SRS A0 A0 0 TR U AR 55 o [R5 Dk
5% R TN A 2R 4 T 2 i T, R R B R
PR R, 5635 Tl S D0 RS OB HENCEE , B DR %L
i B TSNS

S5 3k

(] J7PRHEE AR XN RBUF I AT, TP A i X REURF
INATTRTENR T PURBIR K e “ DU 1 MRl pyim e (1],
PO A A XN REBUR A, 2022(24): 2-24.
General Office of the People's Government of Guangxi Zhuang
Autonomous Region. General Office of the People's Government
of Guangxi Zhuang Autonomous Region on the issuance of
Guangxi energy development "14th five-year plan" notice [J].
Gazette of the People's Government of Guangxi Zhuang Autono-
mous Region, 2022(24): 2-24.

(2] kR, PAESC I REER Y R 2 i S iz % [I]. sEd )
Al A H, 2022(19): 57-59
ZHANG K, SUN G W. Current measures and long-term
strategies for power supply [J]. China power enterprise manage-
ment, 2022(19): 57-59.

(31 Ed=s, (s, B S, 55 ) PRI PO 25 vk R R ARk



34

7 RETR A B

LERVE

(6]

(8]

[9]

BARMEI M (1], g, 2022, 50(1): 75-84. DOL: 10.
19517/j.1671-6345.20200439.

WANG Y L, WU J, TANG Q Y, et al. Analysis on characteristics
of atmospheric circulation and low temperature disturbance of
long-term catastrophic freezing weather in Guangxi [J].
Meteorological science and technology, 2022, 50(1): 75-84. DOI:
10.19517/.1671-6345.20200439.

S SCAE . ASTRI S G 1000 A VRt 1L R P 7 XL T A
BN s LI, RRAFFESE AT, 2022, 43(1): 31-35. DOL: 10.
19849/j.cnki.CN45-1356/P.2022.1.06.

WU W Q. Analysis on the influence of different meteorological
forecast data sources on the accuracy of wind speed prediction in
mountain wind farms [J]. Journal of meteorological research and
application, 2022, 43( 1) : 31-35. DOL: 10.19849/j.cnki.CN45-
1356/P.2022.1.06.

by Wt, EIFAR, Bbhk, 45 KRBT HLES ol BRI R =
eI D). =3 JroA2A, 2013, 31(6): 745-751.

YI X, WANG K C, MA H L, et al. 3D numerical simulation of
droplet collection efficiency in large-scale wind turbine icing [J].
Acta aerodynamica sinica, 2013, 31(6): 745-751.

W5, RIEHE. AR R R R X KA p ST kg (7],
S G R EJE, 2019, 9(2) 1 49-55. DOIL: 10.3969/j.issn.2095-
1973.2019.02.010.

ZENG Q, CHEN Z H. A review of the effect of meteorological
disasters on wind farms in recent years [J]. Advances in
meteorological science and technology, 2019, 9(2): 49-55. DOI:
10.3969/j.issn.2095-1973.2019.02.010.
JUPALR A VA A G, SRR (M. dE s K,
2007.

Guangxi Zhuang Autonomous Region Climate Center. The
climate of the Guangxi Zhuang Autonomous Region [M].
Beijing: China Meteorological Press, 2007.

A SR, BOKEE, 18, A5 BTREICR H R A2 HALXT (MGP) I
HASREMATE [J]. M MR, 2021, 15(3): 32-38. DOL:
10.13648/j.cnki.issn1674-0629.2021.03.005.

GU Y J, HUANG Y Z, YANG X, et al. Transient stability
research on renewable energy adopting motor-generator pair
(MGP) for grid-connection under grid fault [J]. Southern power
system technology, 2021, 15(3): 32-38. DOL: 10.13648/j.cnki.
issn1674-0629.2021.03.005.

TENTE, ERE7T, MREIH, 45, R 28 iR X XU A A i 1R
BeR G L AR enrse [7). 204 sNREIE, 2020, 5(4): 43-50.
DOI: 10.16513/j.2096-2185.DE.2003001.

TAN C Q, WANG Z Q, CHEN L M, et al. Multi objective
optimization of wind-solar hybrid heat and power generation
system in frigid and high-altitude area [J]. Distributed energy,
2020, 5(4): 43-50. DOI: 10.16513/§.2096-2185.DE.2003001.
ZEWER, fAITEEE, (T ER, 5. 2022 4F 2 A T PE A WA M UK R
A RAERHE ST [J]. SR W85 R, 2022, 43(4): 109-
114. DOIL: 10.19849/j.cnki.CN45-1356/P.2022.4.18.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

LIY J, HE J L, HE H, et al. Climatic characteristics of rare low
temperature, rain and snow freezing process in Guangxi in
February 2022 [J]. Journal of meteorological research and
application, 2022, 43(4): 109-114. DOI: 10.19849/j.cnki.CN45-
1356/P.2022.4.18.

BORME, BAE0E, SKkFE I, &5, WAL B B KB B SE [0]. 4
db e SR, 2014(6) : 16-19, 37. DOIL: 10.16308/j.cnki.issn100
3-9171.2014.06.007.

HUANG Z J, HU Z G, ZHANG X L, et al. Research on wind
turbine blade anti-ice coating technology [J]. North China
electric power, 2014(6): 16-19, 37. DOI: 10.16308/j.cnki.issn100
3-9171.2014.06.007.

FOCE, IhEE, RIEA, 5. KEHLLL F BB KBRS 2
7 [J]. XBE, 2016(9): 62-64. DOL: 10.3969/j.issn.1674-9219.
2016.09.018.

WUGJ,SUNZY,ZHUY W, et al. Research and analysis of anti-
icing technology for wind turbine blades [J]. Wind energy,
2016(9): 62-64. DOLI: 10.3969/;.issn.1674-9219.2016.09.018.
WEE. WAL M B UK 2 T R Ao [T]. g
B4k, 2019(16): 59-61. DOT: 10.3969/j.issn.1003-5168.2019.16.
024.

YANG Y J. Boundary conditions for safe operation of wind
[J]. Henan science and
technology, 2019( 16) : 59-61. DOL: 10.3969/j.issn.1003-5168.
2019.16.024.

EPAL A, AR, WIBE, S5, IREE SO/ INELXU) R F AL
VIR PR K i i S A< sz g L] b [ AL AR AR, 2016,
36(21): 5873-5878. DOL: 10.13334/j.0258-8013.pcsee.151582.
SHU L C, REN X K, HU Q, et al. Influences of environmental

turbine blades covered with ice

parameters on icing characteristics and output power of small
wind turbine [J]. Proceedings of the CSEE, 2016, 36(21): 5873-
5878. DOI: 10.13334/j.0258-8013.pcsee.151582.

BARBER S, WANG Y, JAFARI S, et al. The impact of ice
formation on wind turbine performance and aerodynamics [J].
Journal of solar energy engineering, 2011, 133(1): 011007. DOI:
10.1115/1.4003187.

LAMRAOUI F, FORTIN G, BENOIT R, et al. Atmospheric
icing impact on wind turbine production [J]. Cold regions
science and technology, 2014, 100: 36-49. DOIL: 10.1016/j.
coldregions.2013.12.008.

BPSLAR, 2R, B, SF. HARIRSE My B BE X KT LN
SRR [T0. b d b TR 4E 47, 2018, 38(18): 5599-
5605. DOI: 10.13334/j.0258-8013.pcsee.171001.

SHU L C, LIH T, HU Q, et al. Effects of ice degree of blades on
power losses of wind turbines at natural environments [J].
Proceedings of the CSEE, 2018, 38(18): 5599-5605. DOI: 10.
13334/j.0258-8013.pcsee.171001.

VW, BRIEHE. KU 3 MOPLE vk 1ot i [0, R RHEL,
2021, 49(6): 923-929. DOI: 10.19517/j.1671-6345.20210095.
XU Y, CHEN Z H. Method for forecasting duration of wind


https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19517/j.1671-6345.20200439
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.3969/j.issn.2095-1973.2019.02.010
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.13648/j.cnki.issn1674-0629.2021.03.005
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.16513/j.2096-2185.DE.2003001
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.4.18
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.16308/j.cnki.issn1003-9171.2014.06.007
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1674-9219.2016.09.018
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.3969/j.issn.1003-5168.2019.16.024
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.13334/j.0258-8013.pcsee.151582
https://doi.org/10.1115/1.4003187
https://doi.org/10.1115/1.4003187
https://doi.org/10.1016/j.coldregions.2013.12.008
https://doi.org/10.1016/j.coldregions.2013.12.008
https://doi.org/10.1016/j.coldregions.2013.12.008
https://doi.org/10.1016/j.coldregions.2013.12.008
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.13334/j.0258-8013.pcsee.171001
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095

552 WIS, A W SE T R KL R K 32 B 2Ar 35

[19]

[20]

(23]

turbine icing in wind farms [J]. Meteorological science and
technology, 2021, 49(6): 923-929. DOI: 10.19517/j.1671-6345.
20210095.

ZEfpG, BRI, P/, 4. BT Makkonen 45 vK3S R AL
R KR (1. ) 4R 77, 2020, 33(10): 127-133. DOL:
10.3969/j.issn.1007-290X.2020.010.014.

LIZY,YEG]J, LU XF, et al. Wind turbine ice prediction based
on Makkonen icing growth model [J]. Guangdong electric power,
2020, 33(10): 127-133. DOI: 10.3969/j.issn.1007-290X.2020.010.
014.

MAKKONEN L. Models for the growth of rime, glaze, icicles
and wet snow on structures [J]. Philosophical transactions of the
royal society A: mathematical, physical and engineering sciences,
2000, 358(1776): 2913-2939. DOI: 10.1098/rsta.2000.0690.
MAKKONEN L. Modeling power line icing in freezing
precipitation [J]. Atmospheric research, 1998, 46(1/2): 131-142.
DOI: 10.1016/S0169-8095(97)00056-2.

MAKKONEN L. Modeling of ice accretion on wires [J]. Journal
of climate and applied meteorology, 1984, 23(6): 929-939. DOLI:
10.1175/1520-0450(1984)023<0929:MOIAOW>2.0.CO;2.
MAKKONEN L, LAAKSO T, MARJANIEMI M, et al
Modelling and prevention of ice accretion on wind turbines [J].
Wind engineering, 2001, 25( 1) : 3-21. DOIL: 10.1260/0309524
011495791.

S0 ARG 1000 B VR 1L R P £ XL T A
WM Hr [I]. R BETE 5 M A, 2022, 43(1): 31-35. DOL:
10.19849/j.cnki.CN45-1356/P.2022.1.06.

WU W Q. Analysis on the influence of different meteorological
forecast data sources on the accuracy of wind speed prediction in
mountain wind farms [J]. Journal of meteorological research and
application, 2022, 43(1): 31-35. DOIL: 10.19849/j.cnki.CN45-
1356/P.2022.1.06.

SRR, BRE, MR, . ETAHARER ZERRA KL
I (9], BT MR, 2023, 17(2): 111-117. DOL:
10.13648/j.cnki.issn1674-0629.2023.02.013.

ZHUO Y X, QIN Y M, HU J Q, et al. Multi-mode fusion fan

temperature prediction method based on combination weight [J].

[26]

Southern power system technology, 2023, 17(2): 111-117. DOI:
10.13648/j.cnki.issn1674-0629.2023.02.013.

5K AR R R . Bl b XU 37 B DK O B T A R ALV NB/T
10629—2021 [S]. JtaT: i i g thipiedt, 2021,

National Energy Administration. Technical code of icing
environmental evaluation for onshore wind power projects: NB/T

10629—2021 [S]. Beijing: China Electric Power Press, 2021.

EEEAN:

SR G—1E#)
1997-, 55, B3 TR0, i, EEMFRLR
B K Ik R ALl <R MR 55 L AF(e-mail)
1hc0071@163.com,

JELGFS

1985-, 55, Wi TREIW, Wi+, EZMNHEIT L MSS T
(e-mail ) 1u19320@163.com,

Z(RIEGEGER)

1992-, 4, TARM, B+, ETWNFEL L
TR B 5T 5 Wiz 5 T-AF (e-mail) 964423632@

qq.com,

Z={pth
=T
1992-, 4, THRIF, Wi+, 22 A2 35 H W ) 1042 T4 (e-mail)
279197396(@qq.com.
=B
1979-, 5, BB TARE, 24, FENFE LKL B 5 R
% T A (e-mail ) 35717774@qq.com.
BE”
1969-, B, IERF g T AR, Wit, FENHERIAENR S
TR 45 T4 (e-mail ) zjb0073@126.com,

FTAER T


https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.19517/j.1671-6345.20210095
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.3969/j.issn.1007-290X.2020.010.014
https://doi.org/10.1098/rsta.2000.0690
https://doi.org/10.1098/rsta.2000.0690
https://doi.org/10.1098/rsta.2000.0690
https://doi.org/10.1016/S0169-8095(97)00056-2
https://doi.org/10.1016/S0169-8095(97)00056-2
https://doi.org/10.1016/S0169-8095(97)00056-2
https://doi.org/10.1016/S0169-8095(97)00056-2
https://doi.org/10.1016/S0169-8095(97)00056-2
https://doi.org/10.1016/S0169-8095(97)00056-2
https://doi.org/10.1175/1520-0450(1984)023<0929:MOIAOW>2.0.CO;2
https://doi.org/10.1175/1520-0450(1984)023<0929:MOIAOW>2.0.CO;2
https://doi.org/10.1175/1520-0450(1984)023<0929:MOIAOW>2.0.CO;2
https://doi.org/10.1175/1520-0450(1984)023<0929:MOIAOW>2.0.CO;2
https://doi.org/10.1175/1520-0450(1984)023<0929:MOIAOW>2.0.CO;2
https://doi.org/10.1260/0309524011495791
https://doi.org/10.1260/0309524011495791
https://doi.org/10.1260/0309524011495791
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.19849/j.cnki.CN45-1356/P.2022.1.06
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
https://doi.org/10.13648/j.cnki.issn1674-0629.2023.02.013
mailto:lhc0071@163.com
mailto:lu19320@163.com
mailto:964423632@qq.com
mailto:964423632@qq.com
mailto:279197396@qq.com
mailto:35717774@qq.com
mailto:zjb0073@126.com

	0 引言
	1 资料与方法
	2 寒潮过程概况
	3 凝冰受限容量预测分析
	3.1 凝冰受限容量变化与天气形势
	3.2 预测偏差分析
	3.3 单站对比分析

	4 讨论
	5 结论
	参考文献

