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Abstract: Rare cold weather may cause unplanned shutdown
of large-scale wind turbines, threatening the reliable and safe
operation of the power system. Analyzing the temporal and
spatial statistical laws of the impact of low temperature weather
on wind power outage capacity is of great significance to the
development of a high percentage or even 100% renewable
energy power system in the future. This paper takes the lower
bound of the designed operating temperature of the wind turbine
as the threshold, and focuses on the cold weather with ambient
temperature below the threshold. A statistical analysis of the low
cold weather in China and its impact on wind power generation
is conducted based on the 48-year (1970-2017) daily temperature
observation data of the country’s 2481 ground weather stations
and actual wind farm distribution information belonged to the
State Grid Corporation of China. The occurrence frequency,
duration, times of repeatedly crossing thresholds, affected area
and outage wind capacity are taken as indicators for the analysis.
The results of this study can provide a basis for the planning and
operation of high-proportion renewable energy power systems
in the future.

Keywords: high-proportion renewable energy power system;

cold weather; wind power outage
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Fig. 5 Frequency distribution histograms of affected area and
wind power outage capacity

H P77 78 1) 2247 - B R i ) - 1 BLAE AN ]

HIFERoL, SR, B2 F2H BRI
FAFE R A AR, ER MR B 2 () AR A T 1 H KR
A0

5) MHFIa A5,

4 [ ] PN AR i) ) DXL 152 42 25 B (R 03 36 0 A
EEE 5 (c) Frw, HE 5 (d) 2@ B KR
W BT R e S — AR ZE R, DR M
PRI AR . B L, R i 2 0 40 A



6 X2

REEXRY

6 8 10 12 14
T A /km? «10°
(a) (b)

< ! CRER
R fsEs /My <10
(c)
6 =ECENREZNNELIERENBEERES
SR B SRR 53 70 B

Fig. 6 Distribution histograms of affected area and outage

00515 2 25 3 35
AL E g /MW - 10
(d)

capability nationwide multiplied by frequency

PRI B BT, 95%MTETE T X fFE AR/ N T
2930.4 MW, {HE " HEIEIE T 18.39%M XUHL A4 i
T 552 .

FE 5 (b) 5B 5 (d) FEXLE, KBV/NAHEEZ
AT I ) R AR ARSI, AR A B T R ek
L 32 520 [ T AR B R A A . X — BRI
A S KHIZ A FERE A G, BIRFLLR 7
SN 23 (R R R, H 52 M Y 3 28 IXUF SRR X AR ]
T XU 4573 25 A DR 5 /N2 (RIS Y R AR O . 4%
By L5518 25 B A ARLR 0 A L7 TR RSz 25 1 S
R TR 1553 25t B AT T mT DL A2 RN T A3
FHLCRETAT,  BiEET A2 22 B A4k iy g 1A b 5t
R, 2 J AL s 19 b A XU ML o 9 AR
M) X3

DB 75 i 5 IR R BUE A AL bR, VR
P 7 U 1 B s e bn, Pl HOC THF s 25 1
FIREL, wEe (¢) Fr, ke (d) A6 (¢) Lfi
ZEMIEE— AR . #Ele (d) HIEIS (d) XLk, 15
18 25 i SR T AR A 152 75 S G I S . U
R A58 25 S AR P A B AR ARG, (R
WEEATT 200, T 2Aa Xt EA7% (R
15 GW ) B3 1 JXURRL ] o) 8 3 APTR 45542 R I X RE T o

U RS ] F TR 9 5 R A58 25 e A I8 T o
VARG RAERSENBIFEE . MLET, &9
AR IAE N, UERSAE LA i) sz s [ AR,
fHLH FA) s R & AR XA AR R, A [ A2 K

M A XU S B K . TR 0y A Y5018 25 5l H
AR5 Ai 45 S mT UL A4

x 10°
6 o

5

4

ififH /km?

BHISE 1020 11A21H 1TA10H 2H29H 47190 6HgE
H9

7 ARBHATEZFEFHZRELMELER

Fig. 7 The average affected area for many years under different dates
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Fig. 8 The average wind power outage capacity for many years
under different dates
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