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Abstract: [Introduction] The development of nuclear power is an important measure to build a new low-carbon power system with
clean energy as the main body in China. The research and development of super-large seawater cooling towers suitable for nuclear power
plants can greatly expand the site resources of nuclear power plants. [Method] The super large seawater cooling tower of nuclear power
plant was a special structure, and its stress calculation belonged to three-dimensional space curved surface structure, and the section
control was usually performed by the combination of wind loads. The maximum wind speed and design wind pressure of super-large
seawater cooling tower in nuclear power plant were studied based on the engineering example of cooling tower design in nuclear power
plant. [Result] The suggestion and analysis method of design wind pressure value of cooling tower in nuclear power plants are put
forward. [Conclusion] The research can expand the resource reserve of nuclear power plant site.
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Tab. 1 Measured wind speed of No. 11 fan of wind farm
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2015 40.82 2015-08-03 23:05:00
2016 37.24 2016-02-13 07:30:00
2017 25.01 2017-01-20 02:20:00
2018 38.11 2018-02-10 13:10:00
2019 23.24 2019-04-25 13:00:00
2020 4121 2020-02-15 23:20:00
2021 36.94 2021-03-01 03:35:00
2022 26.17 2022-10-03 18:00:00
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Tab.2 Maximum average wind speed in 10 minutes at

anemometer tower in wind farm

HADI101— 10 0385 i, JXUse B i B 0 22 £k mT LA
RBEOR IR,

V= V(/f) (1)
Z
A
h Z I (m);
z  —EEE(m);
Vi V. —AH N e B 18 XU (/s ) 5
a AR L TR A A% 37 X
JHRERIEECH 0.15. WA
Vs = V|30(%) (2)
A (D
Vass
Viso = 1.439 (3)
e

Vs —— A8 X152 R 243 m b9 X (/s )

V30— BRI XU S 1t 1) R (/s ) o

T2 R CHE SR 454 o7 2R 0T TF M) (4 ) ™! 3 6-2
“NEBTIES 10 min BB XGRS 2507, 10 min
B FEAT 5 min B BB [ 57 3 XU 46 58 R B 1,07,

X5 115 XUBL A IR A A 7 8 RN 4538, 15—
AR FI0 RS 1 18 G 45 5 L35 3.

x 3 H—EREBZURE _EFRE
(10 min £ FHFANE )
Tab.3 Wind speed at anemometer tower after normalization

(annual maximum average wind speed in 10 minutes)

m/s
Ay AR Ay ke
2010 20.30 2013 21.50
2011 23.80 2014 20.10
2012 24.00 2015 20.40

m/s

Ey g AEy AkzS
2010 20.30 2017 16.24
2011 23.80 2018 24.75
2012 24.00 2019 15.09
2013 21.50 2020 26.76
2014 20.10 2021 23.99
2015 20.40 2022 17.00
2016 24.18
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Tab. 4 Maximum wind speed after normalization of
reference station

m/s
AEfy i AEy A
1958 18.8 1990 18.8
1959 222 1991 18.5
1960 20.5 1992 13.0
1961 222 1993 11.8
1962 20.5 1994 12.6
1963 222 1995 13.5
1964 33.9 1996 17.1
1965 20.5 1997 12.3
1966 222 1998 12.7
1967 22.2 1999 11.4
1968 222 2000 14.3
1969 213 2001 12.8
1970 21.0 2002 10.4
1971 18.3 2003 12.9
1972 20.0 2004 10.9
1973 19.0 2005 12.1
1974 17.0 2006 11.9
1975 18.3 2007 13.1
1976 17.1 2008 11.2
1977 19.1 2009 11.4
1978 16.8 2010 13.4
1979 17.7 2011 10.3
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1981 16.8 2013 10.9
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1983 20.7 2015 10.3
1984 17.1 2016 10.6
1985 16.8 2017 9.6
1986 14.8 2018 10.6
1987 14.5 2019 11.1
1988 15.5 2020 11.5
1989 15.5 2021 9.9
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Tab. 5 Calculated maximum wind speed at reference station

m/s
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Fig. 1 Correlation between data of plant site station and reference

station at the same period
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Tab. 6 Calculated maximum wind speed of plant site station
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Tab. 7 Wind speed and wind pressure of cooling tower

I e
S B YA 32.25 0.650
IR SR e 30.72 0.590
ZHESAH G AR 29.26 0.535

m/s
i 333% 2% 1.67% 1% 05% 0.1%
Tk DUR 5341 279 294 299 314 335 384

FORAMIDE MG 299 318 327 345 371 444

23,5 BHIERITTRGER R
fige 6 nl 1, ) Hk b AR — 38 1 e K XU N
34.5 m/s(HUE 7 /R b T 39 534 ) o

ZRA HEL, EIGZAH)RBEDE AKR HE
A\ sz R, e A ARl XU, 4 0.65 kPa.
3.2 itig

DA% Him IR S B R R I i1
FEAE R EME SR A A, HL L ) TR R
R HL T PN 301 3% XA A% Tt 5 AR A e, AR A%
B, ELAE R ENE, W] LA BRI Tolk 5 R 3R
B TR

2) 43 AT B it IR ) s ) i, A% Rt FH A I3
FIMEE, — M X hk 242 80 km i Bl N 4 7%
BHETSEITA T, — e Tl 5 RS, Hi
S G S, KR TR IS Y 25/ — 2k,
55 X far A O A b TR RS B — % B JE B B AN/
F A S = R 20 £ BAS/NT 2 km A7E L, Hig
Hu A AR Y F T XSS /N T 1.0 km® (9°F- T AR



B

ZEARDY AR TR R T KV FIRE B AR B BUE T IS A 63

3) B i it 5 A A% B, XU I e A 25 Ak AR T
DU (A 1) ok R . Bkiti— iR 4 <
G R RIYI AR HR 8, SR B/ — IR k4 15 5]
JRUEE LR 16 805 A% B0, T L $2 B A 2 B9 1) 20
A 5 A bt KRS £ 1 44 1 0.15 HUM

4) T Bt XU B, 38 35 A AU 14 4 1 1
28 bR — M 2 2R FH Ik DL JRR W 558 5 T b BRI B2 JR 38D
TIT TG AR 5625 1 o B30 b i, AHLABR A0 Al 2 0 |
HEIOAN [ A1 %8 X o7 F4 XL, R v RO

5) AW A B il A IR s, i 230 R0 91 R o 4 e
TR IR (14 M 56 A pY 208 SR PRI AL 1 780, Tk Pl fr 20
VOSSR R R b T RS 40T il 26, IE St Rk £
B 5 —FE, S HIARAR 140 A3 i 2Rtk . S
bR TR HEE Rk, B R b TR 43 A7 il 2 22 LBk
DUJR R 2R T R <F — 2

6) A% L | AR A B E RUAar A, X R R AL
O BEAT TR 0 “RR R AR A B, 3R A A 55
FELAGHE . CBUER ST PR RE: 1 Y
e {43 A F A 85 (9% 4 T A 4k 2 ) (GB/T 6380 —
2019) ™ AR v L RE T J0 0T AN AL BE T UM (R 3 A FEA
H 0 (R A — AR U R S . % T B
0B 17 12 B S % R AT 0 7 Ak B 5 DA T
BB 2 NG ko S R =Rt N Tp ey g e < B

DRI RELE 672 Mb S MEAS LG
Sl P L et g A, FHARE SR8 vk X T s XL 5%
AR F R A B 158 ok i XGEE B AR R, 2
8 32 T R BT KUy 80 A v XU (5 B8
RO o AEFRIR HIE Mo b Bz e ), HORE R A i K ¥
HIPE @ AR A % 1, R T AU I el
P 3R P 45 A AR KU S 5 {1

SE 3 k:

(1] AR ARSI [ 2 77 M B A B SR, P I [ SRR AL 4 2
Z 52z, BB GETT Ak TR URUA B3 B AR B 3 () )
WiAnAb#E: GB/T 6380—2019 [S]. dbat: shEbRMEH L, 2019.
State Administration for Market Regulation, Standardization
Administration of the People's Republic of China. Statistical
interpretation of data—detection and treatment of outliers in the

sample from type I extreme value distribution: GB/T 6380-

2019 [S]. Beijing: Standards Press of China, 2019.

(2] Befefl. MR S80S M. AIE: s ERFEHR =
Jakt, 2009.

CHEN X R. Probability theory and mathematical statistics [M].
Hefei: University of Science and Technology of China Press, 2009.

(3] vhkHE, . A e Bt U@ M1 st hEd
Tl i A, 2022.

SHA Z G, SHA A. Building structure load design manual (4th ed.)
[M]. Beijing: China Architecture & Building Press, 2022.

(4] A N RSERIE 5 R 2 A e, A AR ) [ 5 o o
B R A R HESUAS AT B : GB 50009—2012 [S].
Jest: v BTl A, 2012
Ministry of Housing and Urban-Rural Development of the
People 's Republic of China, General Administration of Quality
Supervision, Inspection and Quarantine of the People's Republic of
China. Load code for the design of building structures: GB
50009—2012 [S]. Beijing: China Architecture & Building Press,
2012.

(5]  HEFREZER. 28] IR R F AR R
Ji€): HAD 101/10 [S]. dbat: B% %4 )R, 1991: 727-771.
National Nuclear Safety Administration. Extreme meteorological
events (excluding tropical cyclones) for site selection of nuclear
power plants: HAD 101/10 [S]. Beijing: National Nuclear Safety
Bureau, 1991: 727-771.

6]  INARIREAZ I AW IR SE I MRS E T S

S (RI.BFME: ILARA SR, 2022,
Extreme meteorological parameters and conventional meteoro-
logical parameters analysis and calculation analysis report of
Zhaoyuan nuclear power project in Shandong province [R]. Jinan:
Shandong Climate Center, 2022.

(7] SRAHEE. S5 K TR EE - LNE- S0 B (M. Jbat: RS Tl
th A, 2006.

ZHANG X T. Structural wind engineering theory, specification
and practice [M]. Beijing: China Architecture & Building Press,
2006.

& "

2 GEGTEHR)

1970-, 55, B9 TREIM, 2, W58 7 al i
Bl 54 R (e-mail) 182266093@qq.com.

(fm#F A)



	0 引言
	1 分析方法
	2 风速和基本风压值计算
	2.1 规范直接取值法
	2.2 现场实测数据直接推算法
	2.2.1 风电场11号风机的实测风速
	2.2.2 风电场建设期测风塔的实测风速

	2.3 参证站相关方程概率法
	2.3.1 参证站的选取
	2.3.2 归一化后参证站的风速
	2.3.3 参证站最大风速推算
	2.3.4 厂址站最大风速推算
	2.3.5 冷却塔设计风速换算


	3 结论
	3.1 计算结果
	3.2 讨论

	参考文献

