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Tablel Comprehensive evaluation index description and hierarchy division of water consumption quota in thermal power industry
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Table2 The values of average random consistency index 4
n 1 2 3 4 5 6 7 8
4.1
RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 5
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Table4 The scores of the secondary indicators in coverage assessment
N N N N N N Y
. N N N Y Y
1.0 0.5 1.0 1.0 1.0 1.0 1.0 1.0
. . : : - - v N
N N N VAN
BI12 Vv vV Vv vV vV vV x vV
1 1 1 1 1 1 0.66 1
<300MW Vv Vv vV vV vV Vv Vv vV
300~600MW Vv vV vV vV vV Vv Vv vV
B13 600~100MW x x vV vV x vV x x
=1000MW x x vV vV x vV x x
0.5 0.5 1 1 0.5 1 0.5 0.5
(m/s.GW) Vv Vv vV vV vV vV x x
B1a (m/MW.h) vV vV x vV vV Vv vV
1 1 0.5 1 1 0.5 0.5 0.5
NG o e
5
TableS The relative membership degree and grey correlation coefficient of the secondary evaluation index
<yi1) (Mi;)
4
(Yo) o
B11 1 .00 050 1.00 1.00 1.00 1.00 1.00 100 0.2 1.00 033 1.00 1.00 1.00 1.00 1.00 1.00
B12 1 1.00 1.00 1.00 1.00 1.00 1.00 066 1.00 0.3 1.00 1.00 1.00 1.00 1.00 1.00 042 1.00
B13 1 0.50 050 1.00 1.00 050 1.00 050 050 03 033 033 1.00 100 033 1.00 033 0.33
B14 1 1.00 1.00 050 1.00 1.00 1.00 050 050 02 1.00 1.00 033 1.00 1.00 033 033 033
B21 1 033 0.60 0.00 050 0.00 100 0.67 067 03 043 056 033 050 033 1.00 0.60 0.60
B22 1 0.00 040 0.80 1.00 0.60 0.60 1.00 1.00 0.1 033 045 071 1.00 056 056 1.00 1.00
B23 1 1.00 1.00 1.00 1.00 1.00 080 080 1.00 0.1 1.00 1.00 1.00 1.00 1.00 0.71 0.71 1.00
B24 1 0.00 1.00 1.00 0.00 100 100 1.00 100 02 033 1.00 100 033 1.00 1.00 1.00 1.00
B25 1 0.50 050 0.50 050 050 1.00 1.00 1.00 0.1 0.50 0.50 050 050 050 1.00 1.00 1.00
B26 1 0.60 1.00 0.00 080 0.00 040 100 100 02 056 1.00 033 071 033 045 1.00 1.00
B31 1 043 0.10 035 060 035 1.00 045 0.60 025 044 033 041 053 041 1.00 045 0.53
B32 1 098 1.00 095 093 1.00 1.00 098 1.00 025 095 1.00 09 086 1.00 1.00 095 1.00
B33 1 0.50 050 050 1.00 050 050 050 050 025 047 047 047 1.00 047 047 047 047
B34 1 1.00 1.00 0.75 1.00 100 100 050 075 025 100 100 0.64 1.00 100 1.00 047 0.64
B41 1 0.79 0.68 0.71 057 100 100 086 075 04 050 040 043 033 1.00 1.00 0.60 0.46
B42 1 0.84 0.76 0.79 0.68 1.00 1.00 0.89 0.82 03 058 048 050 040 1.00 1.00 0.67 0.54
B43 1 0.64 100 1.00 088 0.79 082 0.73 076 03 037 1.00 1.00 064 050 054 044 047
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Table6 The evaluation results of the water consumption quota of thermal power industry in different provinces and autonomous regions

(R)
(W)

B11 0.2 0.20 0.07 0.20 0.20 0.20 0.20 0.20 0.20
B12 0.3 0.30 0.30 0.30 0.30 0.30 0.30 0.13 0.30
B13 0.3 0.10 0.10 0.30 0.30 0.10 0.30 0.10 0.10
B14 0.2 0.20 0.20 0.07 0.20 0.20 0.20 0.07 0.07
B21 0.3 0.13 0.17 0.10 0.15 0.10 0.30 0.18 0.18
B22 0.1 0.03 0.05 0.07 0.10 0.06 0.06 0.10 0.10
B23 0.1 0.10 0.10 0.10 0.10 0.10 0.07 0.07 0.10
B24 0.2 0.07 0.20 0.20 0.07 0.20 0.20 0.20 0.20
B25 0.1 0.05 0.05 0.05 0.05 0.05 0.10 0.10 0.10
B26 0.2 0.11 0.20 0.07 0.14 0.07 0.09 0.20 0.20
B31 0.25 0.11 0.08 0.10 0.13 0.10 0.25 0.11 0.13
B32 0.25 0.24 0.25 0.23 0.22 0.25 0.25 0.24 0.25
B33 0.25 0.12 0.12 0.12 0.25 0.12 0.12 0.12 0.12
B34 0.25 0.25 0.25 0.16 0.25 0.25 0.25 0.12 0.16
B41 0.4 0.20 0.16 0.17 0.13 0.40 0.40 0.24 0.18
B42 0.3 0.17 0.14 0.15 0.12 0.30 0.30 0.20 0.16
B43 0.3 0.11 0.30 0.30 0.19 0.15 0.16 0.13 0.14
Bl 0.30 0.80 0.67 0.87 1.00 0.80 1.00 0.49 0.67
B2 0.43 0.49 0.76 0.59 0.61 0.57 0.82 0.85 0.88
B3 0.18 0.72 0.70 0.61 0.85 0.72 0.87 0.59 0.66
B4 0.09 0.48 0.60 0.62 0.45 0.85 0.86 0.57 0.49

0.62 0.71 0.68 0.76 0.69 0.89 0.67 0.74
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Application of Multilevel Grey Relational Model in Water Consumption Quota Evaluation of

Thermal Power Industry in Yellow River Provinces

HAN Jinxu', WANG Ruoyu?, JIAO Jun®, LIU Shufang', ZHANG Dan'

(1.Yellow River Institute of Hydraulic Research, Zhengzhou 450003, China; 2.North China University of Water Resources and
Electric Power, Zhengzhou 450045, China;3.China Water Huaihe Planning Design and Research Co.Ltd. Hefei 230601, China)

Abstract:In order to evaluate the water consumption quota of thermal power industry in Yellow River provinces, the evaluation
model was established based on multi-level grey relational theory. Model structure, evaluation index and determination of related
parameters were given. The Model was used to evaluate water quota of thermal power industry according to relevant national and
industrial standards, access conditions and measured data. The evaluation results show that the water quota of Shanxi Province is
relatively more reasonable, followed by Inner Mongolia Autonomous Region, Shandong and Gansu Provinces.

Key words:water consumption quota, thermal power plant, evaluation, gray correlation model
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Long—term Dynamic Changes and Variability of Heavy Rainfall in Nanjing
MA Chengchen',XIAO Jiangiang?, YANG Guangyun®, FENG Ying', LU Baohong'

(1. College of Hydrology and Water Resources ,Hohai University ,Nanjing 210098, China;
2. China Water Resources Beifang Investigation ,Design & Research Co. Lid,Tianjin 300222 ,China;
3. Hydrology Bureau of Heilongjiang Provines, Harbin 150001,China)

Abstract: Based on the monthly rainfall data (June—September) in Nanjing City during 1951-2016 , this paper analyzed the long—
term dynamic and variability of heavy rainfall in the flood season. Long—term dynamic results show that the occurrence frequency
of heavy rainfall in Nanjing has increased significantly over the past 66 years with an average increase of 0.31 times per 10 years.
Among different sizes of heavy rainfall, the occurrence frequency weather of the torrential rain and the heavy torrential rain both
show increasing trends and torrential rain weather increase greatly. Multi—year monthly sliding standard deviation have passed
through the confidence level of 99% significance test, and the mutation of torrential rain weather show a significant decrease trend.
The heavy rainfall weather tends to be concentrated during the flood season (July), and the monthly pattern of it tends to be
stable. It coincides with the result of the multi-year monthly sliding standard deviation that the heavy rainfall weather variability
show a decreasing trend.

Key words: heavy rainfall weather; precipitation; variability; climate change; Nanjing City



