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5.5107 +2145 +1518.6  

2023 2 28

8793.40 382.3 8411.10 2006 9

30 2023 2 28 309.20 

2851.79 5868.51 8411.10 +309.20 

-2851.79 8411.10 0.8

7818.00 1006.30 158.20 

M3 M20 85% M17 75% M9 M211 M212

M22 80% 5536.14 1.40 90.00
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81623.10 73577.77
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[2024] 007  

2008 8

CMVS30800-2008

2023 12 31  

 

1  

 

108 5 1112-1113  

 

9111010570020571X7  

1999 006  

2  

2.1  

 

2.2  

 

 

 

 

 

1997 02 16  



 

2

 

3  

3.1  

 

3.2  

3.2.1   

2021 10

P18

 

 
 

2000   
 

2000  

X Y X Y 
1 2761191.98 35391106.36 18 2762077.01 35394364.42 
2 2761431.99 35392101.38 19 2761972.61 35394430.45 
3 2761072.55 35392289.05 20 2761998.58 35394483.58 
4 2761236.99 35392627.39 21 2762060.09 35394445.14 
5 2761377.99 35392543.39 22 2762114.01 35394531.42 
6 2761579.99 35392903.39 23 2762462.02 35394531.42 
7 2761792.00 35392781.39 24 2762547.02 35394241.41 
8 2762026.01 35393165.40 25 2762892.03 35394331.41 
9 2762128.01 35393106.40 26 2763252.04 35395381.43 

10 2762155.01 35393154.40 27 2762023.79 35396021.82 
11 2762055.01 35393212.40 28 2762018.97 35395581.24 
12 2762071.01 35393239.40 29 2761721.38 35395548.48 
13 2762092.01 35393227.40 30 2761552.00 35394751.43 
14 2762147.01 35393299.40 31 2760481.98 35392597.38 
15 2762118.01 35393316.40 32 2759761.95 35390761.35 
16 2762292.01 35393601.40 33 2760109.96 35390671.35 
17 2761887.01 35393811.40 34 2760646.98 35391346.37 

+2145m +1518.6m 

2023 12

(2023 ) P514 34

5.5km 1.0km +2145m +1518.6m 5.5107km2  

3.2.2  
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2023 3

(2023 ) 2023 24

P334 2023 2 28

8793.4

382.3 8411.1 3789.9 1655.7

2965.5 45.06% +

64.74% 4.9  

 

 
3.2.3  

 

 

3.3  

1.3023km2

1.2075km2 1.5967km2

1.4055km2

 

3.3.1  

1 1979 5 1981 3



 

4

40 2003 4 21

5300000310292 1.7956km2 4 15

/ +1935

+1800m 2003 4 21 2006 4 21  

2 2006 9 28

5300000630828

2003 2006 9 28 2008 9 28  

3 2008 12 24

C5300002008121120002266 1.7956km2

1.2212 km2 15 / 30 /

2006 2008 12 24 2015

12 24  

4 2010 2 2

C5300002008121120002266

2008

2010 2 2 2010 10 2  

5 2010 11 5

C5300002008121120002266 1.2212km2

1.2213km2 +1935 +1800m +1953.6 +1818.6m

2010 2 2

2010 11 5 2011 7 5  

6 2011 6 24

C5300002008121120002266

2010 2011

6 24 2012 2 24 8  

7 2011 10 14

C5300002008121120002266

2011 6 24



 

5

2011 10 14 2017 10 14  

8

2018 8 27

C5300002008121120002266

30.00 / 1.3023km2 +2080m

+1818.6m 2018 8 27 2020 8 27

18  

3.3.2  

1 1987 9 1988 8

34 2003 4 21

5300000310294 1.8507km2 6 15

/ +1985

+1700m 2003 4 21 2006 4 21  

2 2006 9 28

5300000630821

2003 2006 9 28 2008 9 28  

3 2008 12 24

C5300002008121120002270 1.8507km2

1.5967km2 15 / 21 /

2006 2008 12 24 2015

12 24  

4 2010 2 2

C5300002008121120002270

2008

2010 2 2 2010 10 2  

5 2010 10 28

C5300002008121120002270



 

6

+1985 +1700m

+2003.6 +1718.6m 2010 2 2

2010 10 28 2011 6 28  

6 2011 6 17

C5300002008121120002270

2010

2011 6 17 2012 2 17

6  

7 2012 1 9

C5300002008121120002270

2011 2012 1

9 2018 1 9  

8

+2003.6m 2018 8 27

C5300002008121120002270

21.00 / 1.5967km2 +2145m +1718.6m

2018 8 27 2020 8 27

6  

3.3.3  

1 1976 2

11 46 2003 4 9

5300000310180 1.3012km2 5

9 /

+1885 +1760m 2003 4 9 2006 4 9  

2 2006 9 28

5300000630823

2003 2006 9 28 2008 9 28  

3 2008 12 24

C5300002008121120002267 1.3012km2
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1.2075km2 9 / 12 /

2006 2008 12 24 2015

12 24  

4 2010 2 2

C5300002008121120002267

2008

2010 2 2 2010 10 2  

5 2010 10 28

C5300002008121120002267 +1885 +1760m

+1903.6 +1778.6m

2010 2 2 2010 10 28 2011 6

28  

6 2011 6 17

C5300002008121120002267

2010

2011 6 17 2012 2 17 8

 

7 2011 12 16

C5300002008121120002267

2011 6 17

2011 12 16 2017 12 16  

8

+1903.6m 2018 8 27

C5300002008121120002267 12.00 / 1.2075km2

+2036m +1778.6m 2018 8 27 2020 8 27

8  
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3.4  

2011 4 28

2011 6 22

[2011] 059

2011 3 31 2006 9 30

2009 875 2006 9

903.79 861.09

626.07 15.91 15.91

2357.60 2011 8 3 2011

153

 

2011 4 22

2011 7 27

2011 034

2011 4 30 2006 9 30 1366

1217.0 887.46 30.19

32.19 3391.89

 

2011 5 4

2011 7 27

2011 035

2011 4 30 2006 9 30 582

580.3 436.03 14.83

14.83 1658.52

 

YNJ2021-026

4118.21 2021

6970 2011

903.79 2011 582 2011
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1366

15237.38

2022 35

2031 5 31 10 15237.38

3087.38 2023 ~2031 5 31

1350

3087.38 1350 10800  

4  

 

5  

2023 12 31

 

2023 12 31

CMVS30200-2008  

6  

6.1 2009 8 27  

6.2 2016 7 2  

6.3 1994 152  

6.4 1998 241 2014 653

 

6.5 2000 309  

6.6 2008 174  

6.7 2017 29  

6.8 2017 35 <
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>  

6.9  2020

GB/T17766-2020  

6.10  2020

GB/T13908-2020  

6.11 2020  

DZ/T0215-2020  

6.12 2008 5

2008 8  

6.13 2008 6

CMVS30800-2008  

6.14 2017 3

 

6.15 2015 58

 

6.16 2015 130

 

6.17 2016 85

 

6.18 

   

6.19  

2017 68  

6.20

2018 5  

6.21 2024 2  

6.22 2018 7

19  

6.23



 

11

2018 60  

6.24  

6.25 2021 10

 

6.26 2023 24

(2023 )  

6.27 2023 07

(2023 )  

6.28 2023 3

(2023 )  

6.29 2023 21  

6.30  

6.31 2023 12

(2023 )  

6.32

 

6.33  

6.34 2024 1 18  

6.35  

6.36  

6.37  

7  

7.1  

7.2  

7.3  

7.4  

7.5  

7.6  

7.7  
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7.8  

8  

8.1  

23km 160km

190km

150km

 

20 40 16

2237.8m 8 1958.5m

2000 2200m 279.3m 200m

 

5 10 11 4 890.5 1353.3mm

1249.2mm 87.5mm 5 9

71.6% 13.8 1 3.8 -3.6

7 14.5 32.0 1773.9 2052.2h

1407.1h 1662mm 75% 3 8

12 2

172 287d 242d 3.4m/s

2.2m/s 1 7 15m/s  

2106.0m 59588m3



 

13

2105.0m 73807m3

 

886 1129

1972 12 28 37

3.8 GB50011-2010 2016

0.10g 0.45s

 

 

70%  

 

8.2  

8.2.1  

2006 7

2007 7 18 [2006]360

121b+122b

957.27 121b 44.60  

2009 12



 

14

2010 116

2010 352 2009

12 31 939 875

122b 448 333 427 64  

2018 7

2018

2018 16 2019

6 2018 5 31

2080-1818.6m M3 M9 M17 M211 M212 M22

111b+122b+333 1615 111b+122b+333 1496

119  

8.2.2  

2006 7

2006 7 18 2006

359  

2009 12

2010 111

2010 354 2009

12 31 1409 1341

111b 8 122b 588 333 745 68

 

2018 7



 

15

2018

2018 13 2019

1 2018 5 31

2145-1718.6m M3 M9 M17 M211 M212 M22

111b+122b+333 1934 111b+122b+333 1846

88  

8.2.3  

2008 11 9 / 12 /

2008 12 29

[2008]217

111b+122b 800 111b+122b

565 235  

2009 9

2010 157

2010 351 2009 12 31

122b+333 761 122b+333 534

227  

2013 9 21 /

2013 219

2013 240 2013 8 31

2050-1518.6m 111b+331+332+333

2866 111b+331+332+333 2586 280  

2018 11



 

16

2018

2018 18 2018 37

2018 10 31

2036-1778.6m M3 M9 M17 M211 M212 M22 111b+333

1287 111b+333 1140 147

126

 

8.2.4  

2022 10 26 2022 12 31

2023 3

(2023 ) 2023 2 28

8793.4 382.3 8411.1

3789.9 1655.7 2965.5

45.06% + 64.74%

4.9 2023 10 26

“ 2023 07 ” 2023

11 29 “ 2023 24 ”  

8.3  

8.3.1  

 

8.3.1.1  

1974

150 180m

 

8.3.1.2  



 

17

35

105 125 195 20 25

10 15m

159.72 287.24m 204.58m 24 37

28.42m 13.89% 7 16.28m 7.96%

 

1 M17

81.80 164.27m 107.05m 7 16 21.65m

20.22% M17 M20 M211 M212 M22 5 M17 M211

M212 M22 M20 12.96m 12.11%

17 22

 

2 M16 M17 17.73 36.43m

26.88m

 

3 M16 60.19 86.54m

70.65m 17 6.43m 9.10% M3

M9 2 3.32m 4.70%

M16
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8.3.1.3  

43 115

133 205 23 28 1974

67.08 104.92m 91.93m

18m

2 3 0.03 0.10m

 

8.3.1.4  

45 80 135 170 22 30 242.28 377.96m

309.41m

 

1 92.76 140.16m 117.59m

T1f2 8 10m

 

2 69.11 113.50m 84.88m

T1f2  

3 80.41 124.30m 106.94m

T1f3  

8.3.1.5  



 

19

40 60

130 150 22 30

 

 94.45 134.37m  

124.85m  

 

8.3.1.6  

0 20m 10m

 

8.3.2  

8.3.2.1  

 

1 S6

 

2

25

25

30m M211

 

1000m 100 1000m

S1 S7  



 

20

S

10  

M17

 

8.3.2.2  

85 54

30m

28 6 20m 30m 24 18

10m 20m 28 25 10m 5

20m

 

20 45

30m 5 50m F15

2 10m

 

340 360

F44

30m 8 50m

F21 F29 F30 F44 4

 

290 310

F45

30m 3 100m

F45

F45
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70 90

30m 3

f168 f173 2 10m

 

8.4  

8.4.1  

8.4.1.1  

Ⅰ Ⅱ Ⅲ

159.72

287.24m 204.58m 24 37 30 14

M1 M2 M3 M5 M6 M9 M16 M17 M20 M211 M212

M22 M23 M24 2.60 55.50m 6.00 46.00m

0 12.02m 0.95m

21.45 33.96m 28.42m 10.48 16.60%

13.89% 7 M17 1 M3

M9 M211 M212 M22 5 M20 1

M17 M22 9.36 24.07m 16.28m

4.58 11.77% 7.96%  

1 M17

81.80 164.27m 107.05m

7 16 11

M17 M20 M211 M212 M22

0.00 12.02m 1.18m 17.23

25.52m 21.65m 16.10 23.84% 20.22%



 

22

5 M17 M20 M211 M212 M22 0 12.02m

2.25m 0.71 12.02m 2.59m 2.42%  

2 M16 M17 17.73

36.43m 26.88m

1 3 2 1974

0.00 0.47m 0.18m

0.12 0.47m 0.34m 0.45 1.75% 1.26%  

3 M16 60.19

86.54m 70.65m

17 M1 M2 M3 M5

M6 M9 M16 0.02 4.49m 0.38m 4.38

9.52m 6.43m 6.20 13.47% 9.10%

2 M3 M9 0.71 4.49m

1.66m 1.00 6.36% 2.35%  

 

8.4.1.2  

1 M3  

9.50 22.40m

18.50m M9 23.80 32.40m 29.00m 67

53 79% 0.15

3.47m 1.28m 0.76 3.47m 1.45m

1 2



 

23

 

2 M9  

M3 23.80 32.40m 29.00m 68

62

91% 0.53 4.49m 1.74m 0.71

4.49m 1.87m 0 2 1

 

3 M17  

M9 29.70 55.50m 46.00m 81

69 12

80 99% ZK1563 0.61m

0.70m

0.61 11.68m 4.67m

1.41 11.68m 4.68m 1 3 2

 

4 M20  

M17 6.67 20.57m 10.82m 69

23

33% 0.00 2.90m 0.82m 0.71 2.90m

1.42m 0 2 0 0.25m 1

 



 

24

5 M211  

M20 3.08 8.22m 6.12m 69

55

80% 0.17 6.48m 1.55m

0.75 6.48m 1.82m 0 2 0 0.43m 1

 

6 M212  

M211 2.60 20.50m 6.00m 67

55

82% 0.00 12.02m 2.05m 0.71

12.02m 2.40m 1 2 1

 

7 M22  

M212 11.42 18.00m 13.00m 68

66 2

55 81% 0.14 7.94m 2.16m

0.75 7.94m 2.64m 1 3 0

0.51m 2

0.2m

 

8.4.2  

8.4.2.1  



 

25

 

1.35 1.45t/m3  

 

1  

-

M3 M9 M22

M17 M20 M211 M212

 

2  

1  

49.9 69.9% 58.4%

 

11.5 14.6% 13.1%

 

3.7 5.6% 4.7%

 

2  

11.9 32.1% 22.8%

 

0.4 0.8% 0.5%

 

0.2 0.6%

0.4%
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0.2%

 

4

M3 M9 M17 M20 M211

M212 M22 Vdaf 5.00 29.85% 19.22% GR.I

3 80 48 y 7 23mm 13.9mm

1.54 1.61% 1.58%  

MT/T1158-2011

Romax 1.20 1.50% MT/T1158-2011 1.23

y 2

7

 

8.4.2.2  

 
 

1 M3  

1 Mad 0.37 1.68% 0.80%

0.54 1.54% 1.02%  

2 Ad 12.23 44.51% 24.02%

7.11 12.26% 9.42%  

3 Vdaf 17.09 29.80% 21.61%

18.96 26.22% 21.04%  

4 4 6  
5 FCad 49.93 72.50% 59.90%

59.30 75.76% 68.09%  

2 M9  

1 Mad 0.43 1.34% 0.90%

0.04 2.54% 1.12%  

2 Ad 13.36 45.59% 24.62%
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6.61 12.63% 8.81%  

3 Vdaf 7.49 29.57% 20.05%

16.54 29.85% 20.89%  

4 4 6 5 5 7

6  

5 FCad 52.62 74.76% 63.86%

56.49 78.56% 72.63%  

3 M17  

1 Mad 0.45 1.65% 1.00%

0.45 1.53% 1.02%  

2 Ad 6.49 28.42% 13.82%

4.51 10.65% 7.24%  

3 Vdaf 11.37 20.63% 18.16%

13.56 20.31% 16.82%  

4 5 7 6 4 7

6  

5 FCad 50.73 76.28% 67.51%

61.96 81.33% 75.84%  

4 M20  

1 Mad 0.47 2.33% 0.91%

0.43 2.53% 0.95%  

2 Ad 10.93 37.78% 23.08%

5.39 27.89% 12.69%  

3 Vdaf 5.63 22.48% 17.27%

6.17 19.97% 18.21%  

4 5 7 6 4 8

6  

5 FCad 48.59 77.64% 63.03%

60.28 84.27% 73.00%  



 

28

5 M211  

1 Mad 0.44 1.49% 0.91%

0.57 1.84% 1.01%  

2 Ad 12.79 44.06% 23.48%

6.37 12.44% 9.18%  

3 Vdaf 15.81 27.18% 17.55%

15.91 22.32% 18.06%  

4 4 5 5 5 7

6  

5 FCad 50.81 77.64% 63.95%

63.38 84.27% 75.07%  

6 M212  

1 Mad 0.44 2.05% 1.03%

0.58 3.74% 1.16%  

2 Ad 14.85 48.13% 27.56%

6.21 12.08% 8.92%  

3 Vdaf 6.35 29.31% 17.94%

6.49 22.64% 15.34%  

4 2 6 4 2 7

5  

5 FCad 47.56 75.77% 69.08%

54.12 79.03% 74.18%  

7 M22  

1 Mad 0.71 2.05% 1.16%

0.71 3.74% 1.25%  

2 Ad 16.74 48.67% 32.72%

5.73 14.68% 9.75%  

3 Vdaf 0.62 47.47% 16.65%

5.00 25.93% 14.83%  
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4 3 6 5 5 7

6  
5 FCad 58.99 79.86% 68.00%

72.86 83.99% 76.91%  

 

1 M3  

1 St d 0.11 1.41% 0.31%

0.14 0.63% 0.22%  

2 Pd 0.005 0.081% 0.021%

0.004 0.023% 0.008%  

3 As d 1 10μg/g 5μg/g

1 4μg/g 2μg/g  

4 Fd 87 199μg/g 108μg/g

62 126μg/g 83μg/g  

2 M9  

1 St d 0.09 1.63% 0.26%

0.12 0.67% 0.24%  

2 Pd 0.003 0.045% 0.011%

0.004 0.014% 0.007%  

3 As d 1 8μg/g 3μg/g

1 7μg/g 3μg/g  

4 Fd 67 118μg/g 78μg/g

51 102μg/g 69μg/g  

3 M17  

1 St d 0.09 2.26% 0.56%

0.10 0.84% 0.35%  

2 Pd 0.006 0.246% 0.017%

0.002 0.023% 0.009%  

3 As d 1 7μg/g 3μg/g
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1 2μg/g 2μg/g  

4 Fd 55 126μg/g 72μg/g

40 104μg/g 61μg/g  

4 M20  

1 St d 0.08 1.39% 0.65%

0.16 1.01% 0.38%  

2 Pd 0.007 0.038% 0.016%

0.005 0.021% 0.009%  

3 As d 1 3μg/g 2μg/g

0 2μg/g 1μg/g  

4 Fd 36 92μg/g 67μg/g

28 81μg/g 63μg/g  

5 M211  

1 St d 0.11 5.53% 0.53%

0.14 1.12% 0.33%  

2 Pd 0.003 0.020% 0.009%

0.002 0.016% 0.007%  

3 As d 2μg/g 0 2μg/g

1μg/g  

4 Fd 30 33μg/g 32μg/g

30 31μg/g 31μg/g  

6 M212  

1 St d 0.14 3.87% 0.94%

0.16 1.34% 0.48%  

2 Pd 0.001 0.043% 0.025%

0.003 0.034% 0.015%  

3 As d 2 5μg/g 3μg/g

1 2μg/g 2μg/g  

4 Fd 86 116μg/g 101μg/g
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69 80μg/g 75μg/g  

7 M22  

1 St d 0.19 5.47% 2.52%

0.19 1.52% 0.77%  

2 Pd 0.008 0.067% 0.020%

0.003 0.051% 0.009%  

3 As d 5μg/g 2 3μg/g

3μg/g  
4 Fd 57 103μg/g 80μg/g

37 38μg/g 38μg/g  

 

1 M3  

Ge d 1 4μg/g 2μg/g  

Ga d 2 17μg/g 11μg/g  

2 M9  

Ge d 1 3μg/g 2μg/g  

Ga d 2 4μg/g 3μg/g  

3 M17  

Ge d 1 3μg/g 2μg/g  

Ga d 6 8μg/g 7μg/g  

4 M20  

Ge d 1 3μg/g 2μg/g  

Ga d 7 11μg/g 9μg/g  

5 M211  

Ge d 1 2μg/g 2μg/g  

Ga d 5μg/g  

6 M212  

Ge d 1 2μg/g 2μg/g  

Ga d 6 15μg/g 11μg/g  
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7 M22  

Ge d 1μg/g  

Ga d 10 13μg/g 12μg/g  
 

 

1 M3  

Cdaf 89.58 90.72% 90.06%  

Hdaf 4.32 5.61% 4.62% 4.37 5.13%

4.86%  

Ndaf 1.23 1.58% 1.40%  

+ Q+S daf 2.07 3.79% 3.32%  

2 M9  

Cdaf 88.66 90.64% 89.93%  

Hdaf 4.15 4.49% 4.34% 4.76 5.30%

5.02%  

Ndaf 1.47 1.70% 1.54%  

+ Q+S daf 2.59 4.75% 3.29%  

3 M17  

Cdaf 89.69 91.59% 90.32%  

Hdaf 4.22 5.12% 4.62% 4.22 5.18%

4.75%  

Ndaf 1.13 1.79% 1.68%  

+ Q+S daf 1.48 4.07% 3.20%  

4 M20  

Cdaf 89.39 91.18% 90.61%  

Hdaf 3.52 4.55% 4.08% 3.92 4.72%

4.33%  

Ndaf 1.46 1.76% 1.61%  

+ Q+S daf 2.70 4.82% 3.44%  
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5 M211  

Cdaf 90.15 91.32% 90.52%  

Hdaf 4.42 4.47% 4.45% 4.44 5.06%

4.73%  

Ndaf 1.35 1.73% 1.56%  

+ Q+S daf 1.98 3.82% 2.99%  

6 M212  

Cdaf 89.36 91.59% 90.46%  

Hdaf 3.52 4.43% 3.98% 3.58 4.95%

4.50%  

Ndaf 1.23 1.46% 1.37%  

+ Q+S daf 2.47 4.73% 3.59%  

7 M22  

Cdaf 86.88 91.74% 90.23%  

Hdaf 3.12 4.66% 3.89% 3.00 4.79%

4.01%  

Ndaf 1.16 1.57% 1.36%  

+ Q+S daf 0.48 4.78% 3.13%  

 

 

1 M3  

Qgr d 21.35 29.15MJ/kg 24.23MJ/kg

23.75 31.35MJ/kg 27.03MJ/kg  

Qnet d 19.17 26.45MJ/kg 22.46MJ/kg

20.84 29.41MJ/kg 24.39MJ/kg  

Q net ar 22.35 30.14MJ/kg 25.62MJ/kg  

2 M9  

Qgr d 21.01 28.67MJ/kg 23.26MJ/kg

21.94 31.22MJ/kg 26.68MJ/kg  
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Qnet d 19.01 27.44MJ/kg 22.83MJ/kg

19.67 29.45MJ/kg 23.18MJ/kg  

Q net ar 24.07 30.77MJ/kg 26.83MJ/kg  

3 M17  

Qgr d 24.29 32.34MJ/kg 27.12MJ/kg

26.57 34.36MJ/kg 30.17MJ/kg  

Qnet d 21.43 31.50MJ/kg 25.68MJ/kg

24.56 33.43MJ/kg 27.48MJ/kg  

Q net ar 25.75 31.31MJ/kg 28.53MJ/kg  

4 M20  

Qgr d 21.11 32.33MJ/kg 27.24MJ/kg

25.58 34.31MJ/kg 29.06MJ/kg  

Qnet d 20.43 31.05MJ/kg 25.33MJ/kg

23.17 33.09MJ/kg 27.77MJ/kg  

Q net ar 23.41 33.45MJ/kg 29.63MJ/kg  

5 M211  

Qgr d 21.82 28.77MJ/kg 25.31MJ/kg

24.36 31.36MJ/kg 26.82MJ/kg  

Qnet d 18.91 26.19MJ/kg 22.87MJ/kg

18.91 26.55MJ/kg 24.55MJ/kg  

Q net ar 29.98 30.27MJ/kg 30.13MJ/kg  

6 M212  

Qgr d 21.08 28.69MJ/kg 25.04MJ/kg

24.68 31.31MJ/kg 27.09MJ/kg  

Qnet d 19.07 26.76MJ/kg 23.33MJ/kg

20.13 27.29MJ/kg 23.76MJ/kg  

Q net ar 21.47 31.26MJ/kg 26.37MJ/kg  

7 M22  

Qgr d 20.53 28.33MJ/kg 26.44MJ/kg
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25.52 32.22MJ/kg 28.03MJ/kg  

Qnet d 19.86 25.46MJ/kg 23.39MJ/kg

21.33 27.41MJ/kg 24.63MJ/kg  

Q net ar 20.51 22.50MJ/kg 21.51MJ/kg  

 
 

1 M3  

SiO2 53.46 74.37% 61.54% TiO2 1.71% Fe2O3

7.78 15.19% 9.17% Al2O3 12.50 23.25% 16.91% CaO

0.74 7.39% 4.63% MgO 0.72 1.70% 1.13% SO3 1.00 4.38%

2.62%  

2 M9  

SiO2 67.24 78.93% 72.93% TiO2 0.58 3.69%

1.36% Fe2O3 4.55 7.63% 5.87% Al2O3 10.07 18.23%

14.48% CaO 1.30 4.05% 2.96% MgO 1.00 1.30% 1.15%

SO3 0.53 1.23% 0.92%  

3 M17  

SiO2 39.26 65.61% 48.48% TiO2 0.80 4.23%

3.06% Fe2O3 2.72 20.26% 14.50% Al2O3 17.99 33.61%

25.29% CaO 1.15 7.66% 3.37% MgO 0.54 2.13% 1.22%

SO3 1.02 6.30% 2.55%  

4 M20  

SiO2 42.11 69.79% 57.56% TiO2 0.77 4.32%

1.95% Fe2O3 2.59 12.48% 7.02% Al2O3 12.02 32.61%

21.60% CaO 2.02 6.72% 3.92% MgO 0.40 1.37% 0.90%

SO3 1.05 4.62% 2.37%  

5 M211  

SiO2 65.23 72.26% 67.38% TiO2 1.42 1.59%
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1.51% Fe2O3 1.92 4.05% 2.89% Al2O3 11.76 22.78%

18.26% CaO 1.30 3.63% 2.80% MgO 0.24 0.72% 0.52%

SO3 1.01 2.78% 2.29%  

6 M212  

SiO2 41.82 58.66% 49.56% TiO2 5.29% Fe2O3

8.29 17.18% 12.24% Al2O3 13.13 33.25% 26.03% CaO

0.94 6.97% 2.80% MgO 0.24 1.96% 0.84% SO3 0.70 3.75%

1.89%  

7 M22  
SiO2 42.48 71.46% 54.01% TiO2 3.07 3.68%

3.38% Fe2O3 6.97 17.83% 12.17% Al2O3 8.39 28.63%

20.93% CaO 0.44 4.25% 2.40% MgO 0.24 1.96% 0.81%

SO3 1.22 2.99% 2.14%  

 

1 M3  

1 ST 1230 1440℃ 1312℃

 

2 FT 1310 1500℃ 1373℃

 

2 M9  

1 ST 1335 1500℃ 1435℃

 

2 FT 1500℃  

3 M17  

1 ST 1290 1500℃ 1380℃

 

2 FT 1340 1500℃ 1400℃

 

4 M20  



 

37

1 ST 1160 1500℃ 1360℃

 

2 FT 1250 1500℃ 1430℃

 

5 M211  

1 ST 1390 1430℃ 1410℃

 

2 FT 1400 1500℃ 1470℃

 

6 M212  

1 ST 1330 1450℃ 1379℃

 

2 FT 1410℃  

7 M22  

1 ST 1220 1400℃ 1298℃

 
2 FT 1320 1440℃ 1380℃

 

GRI  

GR I 22 63 M212 M22

27 22 M3 M9 M17 M20 M211 53

55 63 52 51  

 

M3 M40 79.0 M10 16.4

11.20%  

M9 M40 84.0 M10 15.6

12.01%  

M17 M40 66.6 M10 30.6

6.66%  
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8.4.2.3  

 

GB/T5751-2009 Vdaf

GR.I Y M3

M9 JM24  M17 M20 M211 M212 M22 SM14

SM13  

 

JM24 SM14 SM13

 

8.5  

8.5.1  

0.1L/s.m

 

8.5.2  
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8.5.3  

7

II

 

 

8.5.4  

 

8.5.5  

M3 M9 M17 M211 M212 M22 II

 

8.5.6  

 

8.5.7  

1.94

/100m 3 /100m  

 

8.6  

8.6.1  

1979 5 1981 3 15

/ 6

23

M22 1926.10m

M17 M17

 

23 25 M22 1846.25m
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1844.65m M17

M17

 

2018 M17 M22 +1850m

 

2021 9 30 M17 M22 +2050

+1850m 114.9 143.3

80% 2019 3 2020 11 19.7 24.3

81%  

8.6.2  

1987 7 F45

5 F45 M17

1996 F45

9 / 2013 F45

1980 1950 F45

 

30

2021 9 30 M17 +1900m

70.4 88.0 80%  

8.6.3  

1976 5

M17

 

1986 2 M17 1986 2009
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12 2010 2019 7 31

115.4 2011 11 10

2012 4 151.0

76%  

2024 1 4

 

 

2020 7 13

90 /
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9  

9.1  2023 12 20

 

9.2  2023 12 21 2024 1 19

 

9.3  2024 1 20  

9.4  2024 1 21 4 11

 

10  

 

 

2023

3 (2023 )

2023 12

(2023 )

2008 8
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n

t
tt i

COCIP
1

1 1
1

 

P1 ——  
CI ——  
CO ——  
(CI CO)t ——  
i ——  
t —— t=1 2 … n  

n——  

11  

11.1  

2023 24

(2023 )

2023 07 (2023 )

2023 3

(2023 ) 2023

21

2023 12

(2023 )  

11.2  

 DZ/T0215-2020
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90 / 42.7 85%

80% 75% 83.5% 83.3% 85.1%

356.91 / 102457.60 10.71%

11.40% 10.15%

15514.43 10.02

 

2024 1 18

 

 

12  

12.1  

12.1.1  

P67-69 2023

2 28 8793.40

382.3 + + 8411.10 

 

 
2023 2 28  

    
M3 416.20  108.90  216.10  741.20  
M9 520.00  86.10  471.10  1077.20  
M17 1238.90  471.30  1069.30  2779.50  
M20 

 
189.70  122.60  312.30  
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M211 447.00  245.80  292.40  985.20  
M212 491.80  285.00  367.50  1144.30  
M22 676.00  268.90  426.50  1371.40  

 3789.90  1655.70  2965.50  8411.10  

2023 2 28

4.9  

12.1.2 2006 9 30  

 < >

2017 35

2017 3

2006 9 30  

12.1.2.1 2006 9 30  

P130

 
      

1979 5 -1981 3  0 0  
1981 4 -2006 9  26.555 33 2009  2006 9 - 2009 12  22 31 

2010  14.6 17.94 

2018
 

2012  1.765 2.1 
2013  10.28 11.76 
2014  7.15 8.30 
2015  10.1 11.7 
2016  2.75 3.2 

2017 -2018 5    
2019 3 -2020 3  12.5 15.2  
2020 4 -2020 11  7.2 9.1  

2020 12     
   114.9 143.3  

2006 9 30 110.3

143.3-33  

12.1.2.2 2006 9 30  

P131

 
      

1987 7 -1989 2  0 0  
1989 3 -2006 9  33.69 41 2009  2006 10 - 2009 12  19 27 

2010  4.2 4.78 2018
 2012  3.1 3.5 
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2013  2.62 3.3 
2014  3.5 3.76 
2015  1.3 1.45 
2016  2.83 3.05 
2017    

2017 -2018 2  0.16 0.16 
2018 3     

   70.4 88.0  

2006 9 30 47 88-41  

12.1.2.3 2006 9 30  

P132

 
      

1976 -1986 2  0 0  
1986 3 -2009 12  / /  
2010 1 -2018 10  112 147 2018  
2018 11 -2019 7  3.4 4.0  

2019 8     
   115.4 151.0  

0.9  

2006 9 30 151.9 151+0.9  

12.1.2.4 2006 9 30 2023 2 28  

2006 9 30 110.3

2006 9 30 47 2006 9 30

151.9 2006 9 30 2023 2 28

309.20 110.3+47+151.9  

12.1.2.5 2006 9 30  

2023 2 28

8411.10 2006 9 30 2023 2

28 309.20 2006 9 30

+ + 8720.30 8411.10 +309.20  

12.1.3  

12.1.3.1  

2011 4 28
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2011 6 22

[2011] 059

P577 2011 3 31 2006 9 30

2009 875

2006 9 903.79 861.09

626.07 15.91 15.91

2357.60 2011 8 3

2011 153

 

903.79  

12.1.3.2  

2011 4 22

2011 7 27

2011 034

P594 2011 4 30 2006 9 30 1366

1217.0 887.46

30.19 32.19 3391.89

 

1366.00  

12.1.3.3  

2011 5 4

2011 7 27

2011 035 P612

2011 4 30 2006 9 30 582

580.3 436.03 14.83

14.83 1658.52

 

582  

12.1.3.4  
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12.1.3.1 12.1.3.2 12.1.3.3 2851.79

903.79+1366.00+582  

2006 9 30 + + 8720.30 

2851.79 5868.51 8720.30 -2851.79  

YNJ2021-026 P654

4118.21

15237.38  

2023 2 28

+ + 5868.51 4119.11

4118.21

0.9 1749.40  

12.2  

P521  

8411.10  

2  

12.3  

12.3.1  

( )

 

P515 0.8

0.8  

( ) 

7818.00  ( ) 

2  

12.3.2  

 

12.3.3  
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12.3.4  

GB50215-2015 2022

8  

3.5 75%  

1.3 3.5 80%  

1.3 85%  

M3 M20 85%  M9

M211 M212 M22 80% M17

75% M3 M20

85% M17 75% M9 M211 M212 M22

80%  

12.3.5  

12.3.5.1  

P519 1006.30 

395.50 610.80 

 

 
 

 
M3 40.2 0 14.7 22.4 77.3 8.7 14.3 26.7 49.7 
M9 37.8 0 18.7 28.4 84.9 10.7 12.1 40.3 63.1 
M17 72.4 55.4 25.9 49.1 202.8 28.1 34.2 58.3 120.6 
M20 7 0 2.8 19.1 28.9 1.5 4.2 10.3 16 
M21

1 17.8 0 11.2 25.3 54.3 3.7 11.9 19 34.6 
M21

2 25.1 0 7.2 22.5 54.8 14.4 13.1 24.6 52.1 
M22 43 8.4 22.1 34.3 107.8 0 19.5 39.9 59.4 

 243.3 63.8 102.6 201.1 610.8 67.1 109.3 219.1 395.5 
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2008 8

 

12.3.5.2  

2017 66 30% 50%  

40%

158.20  

12.3.5.3  

 

 

 

5536.14  

2  

12.4  

CMVS 20100-2008

 

30 /

90.00 / 90.00 /  

12.5  

 

T=Q/ A K  

 T   

Q   

A   

K  

(CMVS30800-2008)

1.3 1.5 P520
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1.40  

T 5536.14 90.00 1.40 43.94 

 30 

 30 30 3780 30 90.00

1.40  5742.98 3780 5536.14 8411.10  

90.00 / 29

29 32.42 2024 1 2026 5

2026 6 2056 5  

2  

13  

13.1  

13.1.1  

 

2024 1 18 P671

2021 1 2023 12  

1 2021 495.00 /  

2 2022 515.30 /  

3 2023 593.50 /  

 

534.60 /

495.00+515.30+593.50 ÷3  

534.60 /  

13.1.2  
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90.00 534.60      

48114.00  

13.2  

13.2.1  

30 / 90 /

 

2023 12

 

2023 12

P674 18098.14 9501.08 

2959.83 5637.23 6313.28 

4085.70 1331.93 895.65 

 

82953.46 25546.20 8951.29 

33494.35 14961.62 1109.31

221.05  

2008 8

 

18098.14 

9501.08 2959.83 5637.23 

6313.28 4085.70 1331.93 

895.65 81623.10 30667.80 

10745.88 40209.42  

3 1  



 

53

13.2.2  

P737 1109.31

1109.31  

13.2.3  

2008 8

CMVS30800-2008 20% 25%  

22.5%  

=48114.00 ×22.5% 

=10825.65  

 

13.3  

35

12  

(CMVS30800-2008)

 

13.4  

13.4.1  

CMVS30800-2008

20 40 8 15

 

35 5%

12 5%

 

1 4  

13.4.2  
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13.4.3  

2008 170

2016 36 2016 5 1

  2019 39   

2019 4 1

2  

7 1  

13.5  

 

13.5.1  

P555 40.54 /

40.54 /  

 

3648.60  

13.5.2  

P555 24.99

/

24.99 /  

 

2249.10  

13.5.3  

P555 137.90 /



 

55

137.90 /  

 

12411.00  

13.5.4  

2008 8

CMVS30800-2008 20 40

8 15

 

35 12

= /

5% 5% 3612.07 

40.13 / 4  

13.5.5  

P556 13.93 /

13.93 /  

 

1253.70  

13.5.6  

2004 119

< > <

> 8.50 2.50 /  

6.00 /

50% 3.00 /  

 

540.00  

270.00  

13.5.7  
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2004 119

< > <

> 2.50 /  

2.50 /  

 

225.00  

13.5.8  

2017 638   

 

2023 12

P730 3071.09

169.05 84.53 1608.02

38.31

4387.22

3071.09-169.05-84.53+1608.02-38.31  

8411.10 30  

5742.98 30 

2995.53 4387.22 8411.10 5742.98  

30 2700.00 

1.11 / 2995.53÷2700.00 

1.11 /   

99.90  

13.5.9  

2022 136 < >
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30  

30 /  

 

2700.00  

13.5.10  

P556 1.00 /

1.00 /  

 

90.00  

13.5.11  

1109.31 

2700.00 

0.41 / 1109.31 2700.00  

 

36.90  

13.5.12  

P556 50.50 /

50.50 /  

 

4545.00  

13.5.13  

10825.65 70% 2015

10 24 4.35%

10825.65 70% 4.35%/90.00 3.66 /  
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329.40  

31740.67 352.67 

/  

 

27267.30  

302.97 /  

13.6  

 

13.6.1  

 

2008 171

2018 3 28

  2019 39

  13%  

2029  

13% 

48114.00 13% 

6254.82  

CMVS30800-2008

13%  

2029  

+ + 13% 

929.68  

 

5325.14  

13.6.2  
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7%

5% 1%  

5% 5%  

2029  

5% 

5325.14 5% 

266.26  

13.6.3  

448

3% 3%  

2029  

3% 

5325.14 3% 

159.75  

13.6.4  

2011 46 2

2%  

2029  

2% 

5325.14 2% 

106.50  

13.6.5  

2019 8 26

-

2%-10%
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 2020 9 1

6.0%  

43.94 30

 

2029  

6.0% 

2886.84  

13.6.6  

2029  

 
    3419.35  

7  

13.7  

 

13.7.1  

 

2029  

 

  48114.00 31740.67 3419.35   

12953.98  

13.7.2  

2007 3 16 2008 1 1

25%
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25%  

13.7.3  

2029  

 

                12953.98 25% 

                3238.50  

13.8  

 

2006 18

8% 9%  

 

 

8%  

13.9  

30

5742.98 32821.84 

 

13.10  

333
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kQ
Q
PP

1

1  

P  

P1 333  

Q1 (334)?  

Q (334)?  

k (334)? 0 1  

(334)? 30

5742.98 32821.84 

5868.51 5868.51

33539.26 32821.84 5742.98 5868.51

 

4119.11

4118.21

0.9 4119.11

23541.22 32821.84 5742.98 4119.11

 

13.11  

2024 2

4.80 /

19771.73 4119.11 4.8  

14  

14.1

 

14.2  

14.3  

14.4  

14.5  
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15  

2023

2 28 5868.51 33539.26

4119.11

23541.22

 

16  

 

 

17  

17.1

 

17.2

 

17.3

 

17.4

 

17.5
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17.6

 

17.7 CMVS30800-2008

 

17.8

 

17.9

4.9

 

17.10 2023 2 28

5868.51 4119.11

4118.21

0.9 1749.40  

17.11

0.9  

17.12

2017 35  

18  

18.1

 

18.2  

18.3

 



 

65

18.4  

18.5

 

18.6  

19  

2024 4 11  

20  
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