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1.1  

1.1.1  
1
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3
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5

 

1.1.2  

 

1   

2  

3
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5
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1.2  

1.2.1  

1 2015 1 1  

2 2003 9 1  

3 2008 6 1  

4 2000 9 1  

5 2005 4 l  

6 1997 3 1  

7 2012 7 1  

8 2008 4 1  

9 2011 3 1  

10 2002 10 1  

11 2008 1 1  

12 2000 3  

13 344

2011 2 16 144 2011 12 1  

14 2006[28 ]

2006 3 18  
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16 (
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18 [2006]28
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20
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21 9

2011 21 2013 

5 1  

22 2010

[2010] 122 2010 10 13

 

23

[2014]603 2014 4 5  

24

2014 1986  

25 (2015 6 1 )  

26 ( 253 1998 11 29

)  

27 2010 2020  

28 DB53.T168-2013  

29 2006 12  

30 2012 9 28  

31 2006 11  

32 82 1999

6  

33

 

34 63 2010

10 1  
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35 72 2007

7 1  

36 41 2003

4 1  

37 2011 89 (2011

7 4 )  

38 2011 88 (2011

7 4 )  

1.2.2  

1   HJ 2.l 2011  

2  HJ 2.2 2008  

3  HJ/T2.3 93  

4  HJ 2.4 2009  

5  HJ 19 2011  

6  HJ610-2011  
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 SO2 NO2 CO2 

 
 pH COD BOD5 NH3-N  
 COD BOD5 NH3-N SS  

 
 

Leq(A) 
 

  
 

 

 
 

 
 

1.3.3  

 

 

1.4  

1.4.1  

1  

2 GB3095-2012

1.4-1  
1.4-1       mg/m3 

 
 

 
1  24   

SO2 0.50 0.15 0.06 

(GB3095-2012)
 

NO2 0.20 0.08 0.04 
TSP / 0.30 0.20 
PM10 / 0.15 0.07 

2  

480m

 

480m

500m  

3.8km
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2010~2020

GB3838-2002 IV

 

GB3838-2002 III  

1.4-2  

1.4-2    mg/L 
 III  IV  

pH  6 9 6 9 
CODCr mg/L  ≤20 ≤30 
BOD5 mg/L  ≤4 ≤6 

NH3-N mg/L  ≤1 ≤1.5 
P mg/L  ≤0.2 ≤0.05  ≤0.3 ≤0.1  

mg/L  0.05 0. 5 

3  

2 GB3096-2008 2

1.4-3  
1.4-3  dB A  

   
2  60 50 

4  

GB/T14848-93 III

1.4-4  
1.4-4  mg/L  

 pH
 

    

III  6.5-8.5 ≤0.2 ≤1.0 ≤250 ≤0.05 ≤20 ≤0.001 ≤0.05 
        

III  ≤450 ≤0.05 ≤0.3 ≤1000 ≤3.0 ≤250 ≤3.0  

1.4.2  
1  

 

GB16297-1996 2
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1.4-5  

1.4-5   
 mg/m3  

 1.0 
 

 

GB13271-2014 2 8m  

1.4-6  mg/m3 
  SO2   
 20 50 200 1 

 
GB18483-2001

1.4-7  

1.4-7   
  

mg/m3  2.0 

%  60 

 

2  

“ ”  

GB/T18920-2002

 
1.4-8   

     
1 pH  6.5-9.0 6.5-9.0 6-9 
2  ≤30 ≤30 ≤30 
3     
4 /NTU ≤10 ≤10 ≤10 
5 mg/L  ≤1000 ≤1500 ≤1000 
6 BOD5 mg/L  ≤20 ≤15 ≤15 
7 mg/L  ≤20 ≤10 ≤10 

8 
mg/L  ≤1.0 ≤1.0 ≤1.0 
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9 / mg/L  / / / 
10 / mg/L  / / 2.0 

11 / mg/L  
30min

≥1.0
≥0.2 

30min
≥1.0

≥0.2 

30min
≥1.0

≥0.2 
12 / /L  ≤3 ≤3 ≤3 

3  
GB12523-2011

1.4-9  

1.4-9    dB(A) 
  

70 55 

GB12348-2008

2 1.4-10  
1.4-10   

 [dB(A)] [dB(A)] 
2  60 50 

4  

GB18599-2001

GB 18597-2001 HJ2025 -2012

 

1.5  

1.5.1  

1  

HJ2.2-2008

- SCREEN3 1.5-2  

 

Pi (Ci/C0i)×100% 

Pi— i %  

Ci — i

mg/m3  

C0i— i mg/m3  
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- HJ2.2-2008

Pmax≥80%  D10%≥5 km Pmax 10%  D10%

1.5-1  
1.5-1   

  
 Pmax≥80%  D10%≥5 km 
  
 Pmax 10%  D10%  

 
1.5-2   

 mg/m3  Pmax %  

 

(PM10) 
15m

0.15m 

0.00007 0.02 
SO2) 0.002203 0.44 

NO2  0.0103 4.12 

 
(PM10) 

15m
0.15m 

0.000088 0.02 
SO2) 0.002101 0.42 

NO2  0.009847 3.94 

Pmax=4.12% 10%

 

2  

CODCr SS NH3-N TP

 

10.188m3/d =1

7 1000m3/d

HJ/T2.3-93

 

3  

HJ610-2011

 



15 

 

4  

— HJ2.4-2009 “

GB3096 1 2 

3dB(A) 5dB(A) 5dB(A)

”  

3dB(A)~ 5dB(A)

HJ2.4-2009 -

 

5  
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1.5.2  
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3
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2.5km  

2  

1000  

3  

200m  

4  

200m  

5  

HJ/T169-2004

LNG 5km  

1  

1.6  

1.6.1  

GB3095-2012 GB3096-2008

2  

1.6.2  
480m

 

480m

560m

GB3838-2002 III  

1.6-1 1  
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1.6-1   

 
 

m  
  

 

  332 1279  

GB3095-2012

 

 40 332 1279  
 590 394 1324  

 1400 150  
 1930 360 1620  
 2040 200 810  

 2010 4356  
 2120 171 546  

 
 40 332 1279  

GB3096-2008
2  

 
 480m IV  

GB3838-2002
III  

 

1.7  

1.7.1  

 

1.7.2  

 

1.7-1  
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1.7-1   
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2  

2.1  

LNG  

 

 

 

60×104Nm3/d 12×104Nm3/d

5000m3 LNG  

59967.08 2193

3.66  

2.2  

2.2-1   

    

 
 

 

1

 
60×104Nm3/d 16200×104Nm3/a
10.984×104t/a  

 

 

1 40m3

420kg/m3 15t  
1 20m3

507kg/m3 9t  
1 20m3

620kg/m3 11t  

 

1
3

 
12×104Nm3/d
6000Nm3/h  

LNG
 

1 5000m3 LNG
2  LNG 4437m3 1869t  

LNG
 LNG 4

LNG  

8 40m3

LNG 8.64 m3 

LNG  

 
 BOG  

 

BOG 7986.6m3/d
215.64 Nm3/a  
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Φ250mm×30m  

LNG
EAG

LNG

 

 
φ3000 mm×6000 mm 42m3 

 
1079.7m3/d  

   

 

2F 2400 1F
UPS

DCS SIS  
 2F 10KV  

 
 

 

 
 

 

 

110kV 10kV
10kV 110kV  

 220kW 
 

 

1 2750kW 550m3/h.
 

1 600kW 120m3/h.
 

 1050 m3/ h  
PSA

150m3/h  

 1 1
1 1 2400 m3 1  

 
 

 
 

0.3m3 3m3 1.5m3

12m3/d 150m3  

 15m  
15m 30m  

 10m2 30m2

10m2  
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2916m3 1.4m 0.2m
1.2m  

 

2.3  

 
2.3-1  

2.3-1  
     

1  m2 104966.67 157.45  
2  m2 92874.98  

3 

 m2 16883.76  

 

1  m2 1288.56  
2 BOG  m2 1288.56  

 m2 1288.56  
LNG  m2 2593  

 m2 291  
 m2 1344  
 m2 234  
 m2 61.2  

/  m2 736.29  
 m2 504  

 m2 953.39  
 m2 1200  

 m2 450  
 m2 1344  

 m2 2600  
 m2 59.2  
 m2 648  

4 

 m2 5949.41 / 

 

 m2 234 2F 
 m2 2400 2F 

 m2 900 2F 
/  m2 736.29 1F 

 m2 1344 1F 
 m2 59.2 1F 

 m2 275.92 1F 
5  m2 64046.65  
6  m2 6372.07  
7  % 28  
8  / 0.19  
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9  m2 5572.5  
10  % 6  

11 

  59967.08  

 
  57764.29  
  2044.86  
  157.93  

12 

 / /  

 
 Nm3/d 60×104  
 Nm3/d 12×104  
 m3 4437m3 1869t 

13 

 / /  

 
  70  

 h/d 24h  
 d 270 6500h/a 

2.4  

2.4.1  

60×104Nm3/d 16200×104 m3/a  

12×104Nm3/d  

LNG 4437m3 1869t 421.3kg/m3  

2.4.2  

LNG LNG

GB17820-2012  
2.4-1  GB17820-2012  

  
a/(MJ/m3)    ≥ 31.4 

( )/(mg/m3)   ≤ 200 
a/(mg/m3)        ≤ 20 

y %          ≤ 3.0 
b,c/  5  

a 101.325kpa 20  
b 0 -5  
C  
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2.5  

2.5.1  

1

16200×104Nm3/a 60×104Nm3/d  

12×104Nm3/d 6000Nm3/h

 
2.5-1    

     
1  

1.1  P6.3MPa DN250 1   

1.2  Q345R φ600mm×1800mm 
5  1   

2  

2.1  φ1400mm×29600mm 
4.3 MPaG 80  1   

2.2  φ1400mm×22300mm 
0.3 MPaG 130  1   

2.3  48m3/h 0.25MPa  
4.25MPa  2   

2.4  48m3/h 0.01MPa  
0.35MPa  2   

2.5  12m3/h 0.003MPa  
0.70MPa  1   

2.6  
A 1MPaG 

A 120 B
1MPaG B 120  

1   

2.7   
30 m2 φ500 L=4337 1   

2.8  2  
114 m2 φ600 L=4310 1   

2.9  
Q345R φ1000mm×3800mm

1 4.2 MPa
50  

1   

2.10  φ700mm×1500mm 5  
1.0 MPa 80  1   

2.11  φ700mm×1500mm 5  
1.0 MPa 80  1   

2.12  φ800mm×1500mm 0.9 MPaG 
80  1   
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2.13   
18 m2 φ426 L=3950 1   

2.14  3m3/h 0.04MPa 
0.4 MPa 2   

2.15  48m3/h 0.05MPa G 
0.4 MPa 2   

2.16  Q345R φ600mm×1500mm 
0.4 MPaG 40  1   

2.17  Q345R φ1100mm×2800mm 
4.2 MPaG 70  1   

2.18  Q345R φ1600mm×4000mm 
0.8 MPaG 80  1   

2.19  Q345R φ4000mm×6000mm 
0.02 MPaG 100  1   

2.20   
23 m2 φ426 L=3850mm 1   

2.21  φ700mm×2500mm 0.15 MPaG 
70  1   

2.22  Q345R φ1200mm×3000mm
0.8 MPaG 50  1   

2.23  06Cr19Ni10 φ400mm×500mm 
40  1   

2.24  3L/h  
6.0MPa G 1   

3  

3.1  Q345R φ1500mm×3500mm 
4.15 Mpa 320  2   

3.2  Q345R φ800mm×3000mm 
4.15 MPaG 320  1   

3.3 
 

Q345R φ500mm×1700mm 
1  2   

3.4  Q345R φ800mm×2500mm
4.1 MpaG 55  1   

3.5  59m2 MPa 1.0/
4.1 100/ 320 1   

3.6  500kW 320  
120m3/h 1   

4  
4.1  DN2100×4000mm 1   
4.2  DN900×2800 mm 1   
5  

5.1 MRC  DN800 H=4500 mm 1   
5.2  P=12000 mm DN3000 mm H=2250 mm 1   
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5.3  P=6.6Mpa DN1600 mm H=8000 mm 1   
5.4  P=6.6Mpa DN1350 mm H=10500 mm 1   
5.5  P=6.6Mpa DN850 mm H=8500 mm 1   

5.6 
 P=5.8Mpa DN1300 mm H=1800 mm 1  

 

5.7 
 P=3.4Mpa DN16000 mm H=7400 mm 1  

 

5.8  P=5.8Mpa DN12000 mm H=7400 mm 1   

5.9  φ3000 mm×6000 mm 1.3MPaG 
1.8MPaG 1   

5.10  70m3/h 1.5 MPaG 1   
6  

6.1  10500kW 0.26Mpa
3.3MPa 1   

6.2   1   
6.3  25m3/h 500m 1   

6.4  Q345R φ2000mm×6200mm  V=20m3 
4.32MpaG -19  1   

6.5  

06Cr19Ni10 Q345R 
φ3100mm×8365mm  V=40m3 

0.88 MPa 
-0.1Mpa

-196 50  

1   

6.6  10m3/h 60m 1   

6.7  
Q345R 

φ2000mm×6200mm V=20m3 
1.77 Mpa -19  

1   

6.8  Q345R φ750mm×2500mm 
1.77 Mpa -19  1   

6.9  10m3/h 60m 1   

6.10  Q345R φ2000mm×6200mm  V=20m3 
0.7Mpa -19  1   

6.11  Q345R φ750mm×2500mm 
0.75 Mpa -19  1   

7 BOG  

7.1 BOG  T =-166 T =-15~0  
1980kg/h 140kW 1   

7.2 BOG   
0.65MPaG 2   

7.3 BOG   
46.3m2 φ600 L=2960 2   

7.4 BOG   
45.7m2 φ600 L=2960 2   
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8 LNG  

8.1 LNG  
Q345R/ 06Cr19Ni10 

25 kPa/-0.5 kPa 
-196 65  

1   

8.2 LNG  180m3/h 130m 2   

8.2 LNG  0.65 MPaG 
-196 50m3/h 4   

8.3  / 1   
8.4  2000Nm3/h 3   
8.5  6000Nm3/h 1   
8.6  40m3/  4   
9  

9.1  22m3/min 2   
9.2 PSA  150m3/h 1   
9.3  DN2800 H=8000 1   
10  

10.1  φ1400mm×4150mm 1.0MPaG 
-196  1   

10.2  Φ250mm×30m 1   
11  

11.1  Q=2400m3/h  t1=38 t2=28 t 10  
P=124KW 2   

11.2  Q=2000m3/h H 45m P=132KW 4  3 1
 

11.3  0~60L/h 2   
12  

12.1  Q=10m3/h 1  

12.2  Q =10m3/h   H 40m 2 1 1
 

12.3  1m3 1  
12.4  20m3 1  
12.5  Q=1m3/h 1  

12.6  Q =1m3/h H 40m 2 1 1
 

12.7  2m3 1  
13  

13.1  2750kW 0.055 MPaG 
115 550m3/h 1   

2.5.2  

LNG
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2.5-2  
2.5-2   

    

 

  2 /  
  2 /  
 CO2  3 /  
  3 /  

  2 /  
  2 /  

   1 /  

 

 

 

1 /  

 
 

pH  
 

 
 

 

 

1 /  

 
 

pH  
 

 
 

 

 

pH  

1 /  

 
 
 

 

 

pH  
 
 
 

 

1.  

2.  
2.5-3  

    
1   1 
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2.6  

1  

 

 

6.3MPa

6.3MPa 24#

10.0MPa 4 /  

LNG

 

 

2.6-1  
2.6-1   

   mol%  
1  CH4 99.07 
2  C2H6 0.12 
3  C3H8 0.03 
4  i-C4H10 0.01 
5  C9H20+ 0.08 
6  H2O 0.01 
7  CO2 0.50 
8  N2 0.18 

 100 

2   1 
3   1 
4   1 
5   1 
6   1 
7   1 
8   1 
9   1 
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H2S

 
2.6-2   

    
1  kg/m3 0.678 
2  ---- 0.5629 
3  K 191.48 
4  kPa 4616.6 
5 20  kJ/m3 36991 
6 20  kJ/m3 33322 
7  % 15.09 
8  % 5.02 
9  kJ 0.5107 

10   1818 
11  m3 /m3  9.4922 
12  --- 10.4948 
13  --- 12.6521 
14  --- 49.30 
15  --- 44.41 
16  --- 39.80 

 

6.0~10.0 MPa  

5~20  

2  
2.6-3  

  
t/a  t/a  

   

 

 / 10.99×104    
 0.9 /   3  

MDEA 60 6    
 / 0.05    
 0.4 /    

 0.2 /   5  

 

 100 1.5    
 50 0.4    
 20 0.16    

 10 0.08    
 24 0.2    



30 

 
 25 /   3  

 

3  
2.6-4   

    
1  17.65 m3  
2  282 Nm3  
3  6572×104   

2.7  

10.50hm2 9.29hm2

1.21hm2  

5.87hm2 0.32hm2 3.34hm2

0.18hm2 0.06hm2 0.73hm2  
2.7-1   

  
(hm2) 

 
   

  
 

  5.17 0.32 2.93 0.17 0.06 0.64 9.29 
1  0.90 0.05 0.51 0.03 0.01 0.11 1.61 
2  3.96 0.25 2.24 0.13 0.05 0.49 7.12 
3  0.31 0.02 0.18 0.01  0.04 0.56 

  0.70  0.41 0.01  0.09 1.21 
 5.87 0.32 3.34 0.18 0.06 0.73 10.50 

2.8  

 

107.7m 474m 510m 280m

2.2m  

2
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188m 190m

 

2.8  

2.8.1  

 

1  

0.4MPa

DN150  

2  

 

   

25

<0.5NTU SDI 5

   

 

 

2-3 NaCl Ca2+

Mg2+ NaCl  

3  



32 

 

 

 

 

2000m3/h 38 28

10

2400m3/h  

 

 

1~3% 1

140m3/h

 

 

3  

48h 100.55m3/h

0.4MPa  

 

  

8.2.2-1

GB50183-2004 10.4.5

200m3/h  

GB50183-2004 8.5.4

4L/min·m2
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2.5L/min·m2

107.6L/s  

 

8.5.2

60L/s 2 2  

 

 

40min 7.2L/min· 140L

7m3 1

3 1000L

 

 

LNG

DN400 60m  

 

217.1L/s 98.6L/s

60L/s 2.9L/s 200m3/h

6h 40min

4632.5m3 2 4800m3

1  
2.8-1  

     
1  Q=115L/s H=80m N=185kW  2 
2  Q=115L/s H=80m  1 
3  Q=10L/s H=80m N=22kW  2 
4  Ф1200mm V=0.8m3   1 
5  φ19×11.6m 2800m3  2 
6  V=1000L  1 
7  2400 m3  1 
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2.8.2  

1  

 

(2011-2030)

0.67 / 14.8 /

A  

 

 

2  

 

 

GB/T18920-2002

 

 

2.8.3  

1  

LNG 1 5000m3  

 

 

2  

06Cr19Ni10 16MnDR

- 30 Q345R
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≤0.3%  

 
3  

15577.95 kg/h 

421.3kg/m3  

3m42.887
3.421

42 15577.95= �
�  

5 4437m3 1

5000m3 LNG 0.9  

2.8.4 BOG  

1 BOG  

BOG(Boil-Off Gas BOG)

 

BOG LNG

LNG LNG
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LNG  

“ ”

BOG 0.1~0.3%  

BOG

BOG  

LNG -163 BOG -163

BOG 15  

2 BOG  

BOG BOG

 

BOG -10

BOG 4.9MPa

 

0.4 0.8MPa BOG

 

2.8.5  

1  

 

2  

 

 

 

 

3  

 

4  
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5  

 

 

6  

80%

 

 

7  

LNG EAG

LNG

BOG

 

EAG  

LNG -161 5

-162.3 430 kg/m3  
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-107

EAG  

1

 

“ ” EAG

0.01%  

 

50m3/a  

 

1m3

3 m3  

0.8%

 

LNG  

LNG 1m3/

8 40m3 LNG  

2.8.6  

1  

1  

 

 

2  
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600m3/h 

5mg/m3 

1mg/m3 

≤3μm 

 

450m3/h(0 101.325KPa) 

10mg/m3 

1mg/m3 

≤-40  

≤3μm 

 

1050 m3/ h 

3mg/m3 

1mg/m3 

≤3μm 

≤-40  

20 ≥0.5MPa

 

2  

1  

 

 

PSA  

PSA  

 

150m3/h 20 101.325kPa  

   ≥99.9% 

 ≤-70  



40 

 0.6MPa  

2  

 

99.99%

 

20m3 0.6m3/h

300m3/h 300m3/h

 

 

 

60m3/h  

0.35MPa  

32  

240m3/h 

 

300m3/h 

0.7 MPa  

 

20m3 0.6m3/h 300m3/h

300m3/h  

 

3.1  

2.8.7  

9958KW 10kV

9450KW 1504KW 380V 6.57×107

380V

+  
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2.8.8  

 
 

2.8-2   
  kW      

1  2750 T=130  550 m3/h.  1   
2  600 T=300  120 m3/h.  2   

2.8.9  

1

 

2 50

40 120mm

50 250mm  

2.8.10  

1  

1  

2  

3

 

2  

1

 

2  

4  
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2.9  

2.9.1  

1 270  

2 8 / 24

/  

2.9.2  
2.9-1   

  
 1 

 5 
 5 
 49 
 10 

 70 

2.10  

2.10.1  

 

2.10.2  

1  

 

 

2  
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3  

140m

 

4  

 

 

5  

 

2015 12



44 

2017 11

~12

 
2.10-1   

 
( m3) 

 
( m3) (hm2)  

(m) 
   

 
0.53 0.69 0.70 0.30 1:1.8 2.5 2.08 

1.30 

2.11  

25 2015 12

2017 12

2.11-1  
2.11-1  

 
 

2015  2016  2017  
12 1~3 4~6 7~9 10~12 1~3 4~6 7~9 10~12 

          
          

          
          

          

2.12  
1  

LNG

 

GB50183-2004 3.2.2

3.2.3 60×104Nm3/d

12×104Nm3/d 5000m3 LNG

4437m3  
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GB50183-2004 4.0.4

40m 35kv

1.5                          

9.4  

2  

LNG

7300m2 2

220kv  

GB50183-2004

40m 220kv

1.5  

LNG

40m

13  

3  

 

LNG

“ LNG ”

1km

 

9

454.8 5100
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220kv

GB50183-2004

1.5  

40m
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3  

3.1  

H2S  

-71 -152

 

1  

5Mpa 

10μm

S1

0.1t  

3.5~3.7Mpa  

2 CO2  

H2S GB17820-2012

H2S  

CO2

CO2  

 MDEA CO2  

MDEA N-

MDEA CH3N(CH2CH2OH) 2

119.16 1.0418 247 -48 100%
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2RNH2+CO2+H2O (RNH3)2CO3
1  

MDEA φ1.4×29.6m

CO2 CO2

50ppm 0.5%  

0.8~1%

 

 

0.6MPa  

CO2

CO2 CO2

 

15%

 

CO2 30m DN150mm

CO2 G2

 

MDEA  

3  

 

 

4A 40

4.0Mpa  

(4.75Mpa 42 ) ≤0.lppm 0.001%
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BOG

280 BOG

 

 

50  

2 A/B 24 A 

B 80Nm3/h A 

24 B A 

 

3 1

S3 0.3t/a  

4  

LNG

 

42 4.75Mpa 

0.01μg/m3

 

0.2t

S4 S5  

5  

N2  

 



50 

-71 3.54MPa

10ppm 

 

-71

-152 5000m3

 

-162  

MRC  

0.2MPa

3.2MPa

-151  

 

N2

 

 

 

3.1-1  
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3.1-1   

4  

1 5000m3  

5 BOG  

BOG LNG

 

-10

BOG 4.9MPa

 

0.4 0.8MPa BOG

 

BOG

 

5  

 

45m3 4

4 LNG  
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5%  

LNG 

10%

 

LNG 

LNG BOG  

 

 

12×104Nm3/d 6000Nm3/h  

  

 LNG

LNG LNG 0.65 MPa

60-85

5 0.5 MPa  

6  

110 0.9

1.0MPa  

10 30 0.9MPa

10 30 0.85MPa

 

3

10 10
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-180 0.85 MPa

-196

99.9% G5

 

3.1-1   
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3.2  

60 / 24h

270d 0.678kg/Nm3

109840t/a 106160.05 2.6 

3.2-1

3.2-1  
3.2-1   

 t/a  t/a  t/a   

1 
 

109840 LNG 106160.05 
 

933.12  

2      1055.7  
3     BOG 1624.5  
4      55.64  
5      10.99  
6   109840  106160.05  3679.95 / 

3.2-1  t/a  

3.3  

 

 

CODCr SS NH3-N TP  

1  
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H2O

 

2.6-1 H2O 0.011%

0.01% H2O 0.8~1%

H2O 0.1ppm 0.001%  

60×104Nm3/d 406.8t/d

H2O 4.068t/d H2O 0.004t/d  

4.064m3/d SS

 

 

2.5-2 2.5-3

0.5m3/d 80% 0.4m3/d

COD SS  

  

CO2

4.5m3/d  

  

1

2000m3/h 48000m3/d

 

1~3% 1440m3/d 8%

115.2m3/d 1~2% 960m3/d  

1075.2m3/d

115.2m3/d  
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1079.7m3/d  

10~15% 1270m3/d

190.3m3/d  

  

120m3 4m3/d 80%

80m3 3.2 m3/d COD SS MEDA  

2  

1F

 

  

70 30L/ .d

 

2.1m3/d 80%

1.68m3/d  

  

70

15 L/ .d  

1.05m3/d 80%

0.84m3/d  

3  

 

5572.5m2

DB53/T 168-2013 3L/ m2•d 180

16.7m3/d  

70418.72m2 2L/ m2•d

180 140.8m3/d  
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3.3-1    m3/d 

 
 

 
 

 
 

 
 
 

 

1  / / / /  4.068 
2  / / 0.5 / 0.4 
3  / / 1270  190.3 
4  48000 m3/d / /  115.2 
5  / / 4.5 / 0 
6  / / 4 / 3.2 
7  70  30L/ .d 2.1  1.68 
8  70  15L/ .d 1.05  0.84 
9  5572.5m2 3L/ m2.d 0 16.7 / 
10  70418.72m2 2L/m2•d 0 140.8 / 
11  / / 1282.15 157.5 315.688 
12  / / 1282.15 157.5 158.188 
13    1282.15 0 315.688 
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3.3-1  m3/d  

315.688m3/d

305.5m3/d

 

10.188m3/d 270 0.275 m3/a  

7.668m3/d 2.52m3/d  
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98.9%  

3.4  

3.4.1  

LNG 40m

 

3.4-1  

3.4-1   

 
1

 

7300m2

 

2

 

3

 

4

 

5  

 



60 

3.4.2  
 

1  

80 5

75

 

5 60L/ ·d

0.30t/d 75

10L/ ·d 0.75t/d 1.05t/d

80% 0.84t/d  

 

2  

 

4 3m3

 

3  

 

1
2 2 2
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0.5m 16100 m2  

 

4  

 

3.4.3  
 

 

TSP TSP

 

20mg/m3~50mg/m3 2.2m/s

2.1m/s TSP

1.4-2.5 150m

30m TSP 10 mg/m3  

 

CO

NOX



62 

150t/a

3 4t/a CO 9 10t/a SO2 0.4 0.5t/a NOx 1.7 2.0t/a  

3.4.4  

3.4-1  

3.4-1  
  dB(A) 

 

 95 

 83 

 77 

 

 83 

 77 

 77 

 

 85 

 85 

 85 

 

 90 

 70 

 90 

 
 90 

 90 

 

25

 

3.4.5  

 

1  

LNG
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24.86 m3 0.37

m3 0.17 m3 23.33 m3 0.99 m3

24.86 m3 24.37 m3 0.32 m3 0.17 m3

0.65 m3 0.48 m3 0.17 m3

3.4-2 3.4-2  
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3.
4-

2
10

4 m
3

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 0

.3
7 

0.
17

 
23

.3
3 

 
23

.8
7 

23
.7

0 
 

 
23

.7
0 

 
 

0.
17

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
1 

 
 

 
 

0.
72

 
0.

72
 

 
0.

24
 

 
0.

24
 

 
 

0.
48

 
 

 
 

 
 

2 
 

 
 

 
0.

27
 

0.
27

 
0.

67
 

0.
08

 
 

0.
75

 
0.

48
 

 
 

 
 

 
 

 

3 
 

 
 

 
 

 
 

 
0.

17
 

0.
17

 
0.

17
 

 
 

 
 

 
 

 

 
 

0.
37

 
0.

17
 

23
.3

3 
0.

99
 

24
.8

6 
24

.3
7 

0.
32

 
0.

17
 

24
.8

6 
0.

65
 

 
0.

65
 

 
 

 
 

 
+

+
=

+
+
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3.4-2   

2  

0.37 m3 7400t

 

0.03

6041.14m2 181.2

 

3  

5 1kg/d·

0.005t/d 75 0.2kg/d·

0.015t/d

0.020t/d

 

4  

0.3kg/L.

24kg/d 11.25t/a

 

3.4.6  
 

 

 

LNG
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10.50hm2 10.50hm2

1.77hm2 1556.63t

1467.28t

 

3.5  

3.5.1  

CO2 G1 BOG G2 1 G3

1 G4

 

1  

CO2 G1  

CO2

CO2 50ppm 0.5%

2.6-1 1.35%

0.5%  

60×104Nm3/d 406.8t/d CO2

5.49t/d CO2 2.034t/d  

CO2 30m DN150mm

3.456t/d 144kg/h 933.12t/a 93.312 Nm3/a 270d  

BOG G2  

2.8.4 BOG

0.1~0.3% 0.3%  

1 5000m3 LNG 4437m3 BOG

7986.6m3/d —600:1 BOG

 

G2  

2750kW 550 m3/h 356.4
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m3/a BOG

 
3.5-1   

      

 
 
  

 / -  136259.17  
 / -  4 0.02S   
 / -  18.71  

 / -  0.13  

S 200mg/m3  

 
3.5-2  

 
 

1 2750kW  

Nm3/a  4856.28 
  SO2 NOX 

(mg/m3) 0.95 29.36 137.31 
(t/a) 0.05 1.43 6.67 

 15m  
mg/m3  0.95 29.36 137.31 
(kg/h) 0.007 0.220 1.029 
(t/a) 0.05 1.43 6.67 

(m) 15m DN150mm  
(mg/m3) 20 50 200 

GB13271-2014

≤20mg/m3 ≤50mg/m3 ≤200mg/m3

≤1  

G4  

600kw

120m3/h 77.76 m3/a BOG

 

3.5-1  
3.5-3   

 
 

1 600kW  

Nm3/a  1059.55 
  SO2 NOX 

(mg/m3) 0.95 29.36 137.31 
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(t/a) 0.01 0.31 1.45 
  

mg/m3  0.95 29.36 137.31 
(kg/h) 0.002 0.048 0.225 
(t/a) 0.01 0.31 1.45 

(m) 15m DN150mm  
(mg/m3) 20 50 200 

GB13271-2014

≤20mg/m3 ≤50mg/m3 ≤200mg/m3

≤1  
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15g 1.05kg/d  

2.83%. 

0.03kg/d 0.008t/a 6

0.005kg/h

3000m3/h 60% 0.0032t/a

0.67mg/m3 GB18483—2001

2mg/m3  

10m

46

1.5m  

 

2  

 

6m 1 20%

1%
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CO NOx  

 

 220kW 

CO NOx 

 
3.5-4   

 
L/h  

 
m3/  

 
 

g/L  

SO2 CO NOX   

61 52 460 3.24 27.0 4.44 HC 0.4 
1

 
2 504kw  

3.5-5   
     

 3120m3/h 

SO2 0.2kg/h 64mg/m3 
CO 1.65 kg/h 529 mg/m3 

NOX 0.27 kg/h 87 mg/m3 
HC 0.24 kg/h 77 mg/m3 

GB16297-1996 2 

 

480L

 

3  
3.5-6    
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t/a  t/a 
 

mg/m3 
 

 
 
 

  /  / / GB16297-199
6

2
 

  /  / / 

 
CO NOx 

/  / / 

 
 
 

G1  
CO2 0.115 

30m
 

0.0115 0.14 / 

G2  

 0.05 
15m

 

0.05 0.95 
GB13271-201
4

 

SO2 1.43 1.43 29.36 
NOX 6.67 6.67 137.31 

G4  

 0.01 
15m

 

0.01 0.95 
SO2 0.31 0.31 29.36 
NOX 1.45 1.45 137.31 

3.5.2  

1  

3.3 315.688m3/d

305.5m3/d

 

10.188m3/d 270 0.275 m3/a  

7.668m3/d 2.52m3/d  

2  

 

 

GB/T18920-2002

 

3  

2.52 m3/d 0.068 m3/a CODCr 300mg/L

BOD5 200mg/L SS 200mg/L NH3-N 40mg/L 15mg/L
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120mg/L  

4.068 m3/d

0.11 m3/a CODcr 150mg/L BOD5 60mg/L SS 200mg/L

20mg/L  

3.6m3/d 0.097 m3/a COD

600mg/L BOD5 250mg/L SS 200mg/L 20mg/L  

 
3.5-4  

 
 

m3/a 
mg/L  

COD BOD5   SS   
  0.068 300 200 120 40 200 / 15 
  0.11 150 60 / / 200 20 / 

  0.097 600 250 / / 200 20 / 

 
 

0.275 

345.8 161.6 29.67  9.89  200.0 15.05  3.7 

t/a  
0.951  0.445  0.082  0.027  0.550  0.041  0.010  

 
 

50 20 1 20 10 1 5 

3.5.3  

 

1  

 

70 1kg/ .d 70kg/d 18.9t/a  

 

1kgBOD5 0.8kg 0.356 t/a

100%  

  

0.2kg/ ·d

70 14kg/d 3.78t/a

 

2  

S1  
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0.1t/a  

S2  

0.2t/a  

S3  

3 1 S3  

 

2.6-1

0.97% 0.24%

3.95t/d  

10ppm 99%

3.91t/d 1055.7t/a  

  

 

3

10 10  

3  

S4  

0.2t

HW49 0.3t/a  

S5  

0.2t/a  

 

3 100ml

5mg 0.3t/a  
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500kg/a  

4  
3.5-6   

  t/a   

 

S1  0.1  

 
S2  0.2  
S3  0.3  

S4  3  
 1055.7   

 

S4  0.2  

 
S5  0.2  

 0.5  
 0.3  

 

 18.9 / 
  0.356 / 

 3.78 / 
 

3.5.4  

73~116dB(A)  

3.5-7  
3.5-7   

  dB(A)   
 1  90~115  

 
 10  89~103  

 1  75-105   
 1  95-98   
 / 100   

 2  73~116   
 1  90~115   

 

3.6  
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1  

80%

 

 

2.8.5 LNG

EAG

LNG  

A. EAG  

EAG 0.01% 1 5000m3

LNG 4437m3 EAG 266.2m3/d

—600:1 7.18 m3/a  

B.  

50m3/a  

C.  

1m3

3 m3 0.84t/a 1.2m3/a  

D.LNG  

LNG 1m3/

8 40m3 LNG 2160 m3/a  

74011.2m3/a  

 

3.5-1  
3.6-1   

 
 

 

Nm3/a  100.85 
  SO2 NOX 

(mg/m3) 0.95 29.36 137.31 
(t/a) 0.001  0.03  0.15  



75 

 30m  
mg/m3  0.95 29.36 137.31 
(kg/h) 0.0001 0.005  0.024  
(t/a) 0.001  0.03  0.15  

(m) 30m Φ250mm  

2  
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4  

4.1  

4.1.1  

 16  

25°10′08″ 102°41′44″ 2038

3211 101 594

2824 2905 2120

2681  

150

155

3  

4.1.2  

11 4

5 10

 

810.6hPa

15.1 7 20.2 30.2

8.3 1 -7.8 17cm 240-247

2400h 2.2m/s 20

23.7m/s

20 1 6 24  

60.5mm 71.7mm 133.8mm  
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4.1.3  

 

480m

660m

GB3838-2002 III  

480m

560m  

1983 23.6 2013

 

3.8km

 

4  

4.1.4  

1670.00 2527.00m 1877m

 2527m 1670m

857m  

1979.12m~2017.66m 38.54m  

3-10m 1000m 
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4.1.5  

—

—

 

 

1
2 2 2

 

GB18306-2008 GB50011-2010

8 0.20g

 

4.1.6  

4 9

13 31 4

 

30cm 40cm
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4.1.7  

1800 2641m

67.4%  

 

58.95%

 

4.2  

4.2.1  

 381.6km2 40.86km2

10

89 214  

4.2.2  

2014 1-3 GDP 1-3  

645.53  8% 4.1  

24.8% ,

1.23 1.5%
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355.82 8.4% 262.98

7.0% 288.48 7.3%

100.85 9.1%

GDP 0.2% 55.1% 44.7% GDP

GDP 0 0.9% GDP 4.9

60.9% GDP 3.2

39.5% GDP 1.5 19.3%

GDP 3.1 38.2% GDP

1.3 16.7% GDP 0.7

8.3% GDP 0.4 5.4%  

4.2.3  

2013 86.3 62.64

194 0.03% 84676 13.5%

2261 4.5‰ 2013 8

83

90% 150 282

67230 “ ”  

144  3091 227 19968

59 3540  

2013 550 44

2 371 3

76 10381 8750

10.05 5.04 4.89  

2013 158 11.14

7929 76 48.1% 3.22 28.9%

11 1 34 1

12 1  

4.2.4  

21 7
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3 6 5

 

 

4.2.5  

( )

“ ” , , ,

,

,

“ · ” ,

 

 200  

4.2.6  
397.86km2 27203.18hm2

71.29% 4801.25hm2 2038.24hm2

18648.12hm2 4.10hm2 1711.47hm2 7749.42hm2

20.31% 6726.72hm2

513.73hm2 508.97hm2 3207.56hm2

8.40% 32.10hm2 3175.46hm2  

4790.46hm2

19614.9hm2  

10.50hm2 9.29hm2

1.21hm2 5.17hm2 0.32hm2 2.93hm2

0.17hm2 0.06hm2 0.64hm2  
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4.3  

4.3.1  

2011 5 28

16 270.79

 

11 117

8 2

36228

8225 22.7%

1577 534  

4790.46 19614.9

64% 729.65—1100

5 10 113 1660  

4.3.2  

2011 5 28

2013 1 (2011-2030)

295.38 80%  

11 117

 

 

 

4.3.3  

LNG

 

“ ”  
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“ ”

 

 

“ ”  

“ ”  

 

 

 

2000  

 

7.7

 

6.5

4.5

 

4.4  

1  
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4.4.1  

GB3095-2012

2015 9 14 ~20  

 

TSP PM10 SO2 NO2  
1  

4.4-1  TSP PM10 mg/Nm3  

 TSP 

 
       

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 00:00 24:00 0.124 0.106 0.113 0.109 0.137 0.116 0.129 
 00:00 24:00 0.086 0.076 0.079 0.068 0.087 0.073 0.091 

 PM10 

 
 

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 00:00 20:00 0.043 0.032 0.035 0.031 0.043 0.034 0.039 
 00:00 20:00 0.024 0.020 0.021 0.018 0.026 0.019 0.025 

 
4.4-2  SO2 NO2 mg/Nm3  

 SO2 

 
       

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 00:00 20:00 0.045 0.047 0.040 0.049 0.046 0.043 0.048 
 00:00 20:00 0.037 0.033 0.032 0.039 0.040 0.036 0.038 

 NO2 

 
 

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 00:00 20:00 0.068 0.069 0.074 0.068 0.064 0.067 0.070 
 00:00 20:00 0.044 0.045 0.045 0.045 0.044 0.047 0.049 

 
4.4-3  SO2 NO2 mg/Nm3  

 SO2 

 
       

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 
02:00—03:00 0.021 0.033 0.022 0.027 0.029  0.025  0.024  
08:00—09:00 0.067 0.062 0.059 0.055 0.061  0.057  0.064  
14:00—15:00 0.098 0.082 0.087 0.097 0.095  0.086  0.108  
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20:00—21:00 0.038 0.023 0.031 0.035 0.030  0.027  0.021  

 

02:00—03:00 0.028  0.022  0.027  0.024  0.029  0.020  0.026  
08:00—09:00 0.036  0.031  0.035  0.042  0.036  0.032  0.036  
14:00—15:00 0.060  0.054  0.057  0.050  0.048  0.054  0.058  
20:00—21:00 0.029  0.025  0.028  0.032  0.033  0.033  0.031  

 NO2 

 
       

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 

02:00—03:00 0.029  0.025  0.024  0.027  0.022  0.026  0.018  
08:00—09:00 0.066  0.063  0.061  0.058  0.063  0.060  0.064  
14:00—15:00 0.087  0.076  0.080  0.086  0.076  0.079  0.093  
20:00—21:00 0.028  0.025  0.023  0.026  0.029  0.028  0.023  

 

02:00—03:00 0.021  0.024  0.021  0.019  0.022  0.023  0.020  
08:00—09:00 0.026  0.030  0.045  0.050  0.040  0.044  0.026  
14:00—15:00 0.049  0.058  0.060  0.056  0.054  0.058  0.049 
20:00—21:00 0.029  0.026  0.036 0.031  0.026  0.031  0.030 

 
4.4-4  mg/Nm3  

  

 
 

 
9.14 9.15 9.16 9.17 9.18 9.19 9.20 

 
02:00—03:00 0.42  0.55  0.71  0.82 0.15 0.30  0.49  
08:00—09:00 0.49  0.61  0.56  0.81  0.74 0.73  0.48  

 
14:00—15:00 0.62  0.78  0.18  0.61  0.39  0.70 0.75  
20:00—21:00 0.82 0.79  0.64 0.65  0.64  0.69 0.80 

 

02:00—03:00 0.61  0.62  0.18  0.43  0.11  0.45  0.51  
08:00—09:00 0.79  0.73  0.26  0.87  0.93  0.65  0.34  
14:00—15:00 0.26  0.58  0.31  0.59  0.87  0.89  0.71  
20:00—21:00 0.93  0.72  0.45  0.87  0.48  0.65  0.91  

2  

4.4-5  

4.4-5  mg/m3  

 

 NO2 SO2 TSP PM10  

(mg/m3) 
       

0.2 0.08 0.5 0.15 0.3 0.15 / 

 

(mg/m3) 

0.018

0.093 

0.064  

0.074 

0.021

0.108 

0.040

0.049 

0.106

0.137 

0.031  

0.043 
0.15 0.82 

 0 0 0 0 0 0 / 

%  0 0 0 0 0 0 / 

       / 

0.019 0.044 0.020 0.032  0.068  0.018  / 
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(mg/m3) 0.060 0.049 0.060 0.040 0.091 0.026 

 0 0 0 0 0 0 / 

%  0 0 0 0 0 0 / 

       / 

TSP PM10

GB3095-2012  

-4.4.2  
480m

2015 9 14 ~16  

1000  

pH CODcr BOD5 NH3-N SS 8

 

3  

4.4-6  

4.4-6  mg/L pH  

 
 
 

  
9.14 9.15 9.16 9.14 9.15 9.16 

pH 6 9 
6.96 7.05 7.11 7.21 7.31 7.41 

      

CODcr ≤20 
26 23 27 98 140 195 

      

BOD5 ≤4 
5.2 4.8 5.7 41.7 57.3 53.8 

      

NH3-N ≤1 
0.069 0.101 0.079 15.01 15.39 14.63 

      

 
≤0.2

≤0.05  
0.13 0.17 0.19 0.25 0.30 0.29 

      

 0.05 
0.01L 0.02 0.01L 0.03 0.04 0.02 

      
“ +L”  

GB3838-2002

 

CODcr BOD5
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CODcr BOD5  

CODcr BOD5

CODcr BOD5  

4.4.3  

1 1 2015 9 14

-15  

4.4-7  

4.4-7  dB(A) 

 
 

 
  

 
 

 
 

  
 
 

 

1#  38.2 40.5 60  35.5 36.7 50  

2#  35.8 38.8 60  33.2 35.3 50  

3#  43.2 45.8 60  39.5 41.6 50  

4#  51.4 53.3 60  44.2 45.2 50  

4

GB3096-2008 2 ≤60dB(A) ≤50dB(A)

 

4.4.4  

 

1  

 

Google Earth

 

2  
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3  

200m

56.13hm2  

4  

 

 

 

 

1982~2005m

 

 

1  

1982~2005m

8m 35%

Pinus yunnanensis Pinus 

armandi  

5m 25% Vaccinium fragile

Elsholtzia rugulosa Hypericum uralum Myrsine 

africana Pyracantha fortuneana Buddleia officinalis

Rubus obcordatus  

0.6m 35% Arundinella 
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setosa Eupatorium adenophorum Spreng. Artemisia 

codonocephala Schizachyrium delavayi Ophiopogon 

bodinieri Eulalia quadrinervis Anisachne gracilis

Ixeris gracilis  

2  

1982~2005m

 

0.3~0.5m 40% Schizachyrium 

delavayi Eulalia quadrinervis Arundinella setosa

Hedyotis uncinella Desmodium microphyllum

Pimpinella candolleana Eulalia pallens Imperata cylindica 

var. major  

3  

30°

 

 

7  

 

4.4-1  

4.4-1   
 hm2  % 

 1.27 2.3 
 2.92 5.2 
 10.73 19.1 
 1.07 1.9 
 36.88 65.7 

 0.16 0.3 
 3.1 5.5 
 56.13 100 
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4.4.4.2  

 

4.4.4.3  

10.5hm2

4.4-2  
4.4-2  

 hm2  % 

 0.33 3.2 

 0.86 8.2 

 0.83 7.9 

 0.19 1.8 

 8.29 78.9 

 10.5 100 

 

 

5  
“

”

 

5.1  

5.1.1  

“ ”

1993



91 

2002

 

 

1

 

2

 

3

 

 

 

1  

600

6MPa

10 1MPa

60  

2  



92 

 

3  

20

200 1.2

400 10 20

“

”  

5.1.2  

GB17820-2012

LNG

LNG GB/T19204-2003  

 

5.1.3  

 

1 CO2  

CO2

CO2  

CO2

CO2 CO2

CO2

CO2

MDEA MEA  
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MDEA MEA  

MDEA MEA  

MDEA MEA  

MDEA

CO2  

MDEA  

2  

4A  

3.5 MPa  

CO2

CO2  

2

 

3  
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4  

 

 

a  

 

b  

 

 

N2 N2

 

c  
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“

” N2 CH4 C2H4 C3H8

 

 

 

5.1-1  
5.1-1   

     
1     
2     
3     
4     
5     
6     
7     
8     

 

“ ”

N2 CH4 C2H4 C3H8

 

3  
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“ ”

 

 

 

 

DCS

 

 

5.1.4  

 

1 2.3m

 

2

 

3

98.9%  

5.1.5  

 

5.1-2  

5.1-2 LNG  
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1 
 

 
Kg/t LNG 

0.0005 
2 NOx 0.016 
3 SO2 0.075 
4   m3/t LNG 0.025 
5 

 
 

Kg/t LNG 
0.006 

6  0.006 

 

5.1.6  

 

 

5.2  
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6  

6.1  

6.1.1  

 

1  

1  

 

 

W
eVVQ

023.13
)050(1.2

�
��  

Q—— kg/ ·  

V50—— 50m m/s  

V0—— m/s  

W—— %  

6.1-1  
6.1-1   

μm 10 20 30 40 50 60 70 
m/s 0.003 0.012 0.027 0.048 0.075 0.108 0.147 

μm 80 90 100 156.06 200 250 350 
m/s 0.158 0.170 0.182 0.239 0.804 1.005 1.829 
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μm 450 550 650 750 850 950 1050 
m/s 2.211 2.614 3.016 3.418 3.820 4.222 4.624 

6.1-1

250μm 1.005m/s 250μm

V0 2.2m/s

 

20~30m TSP 200~300mg/m3

50m TSP 1.5~3.0mg/m3

 

150m GB16297-1996

2 1.0mg/m3  

25

25

 

 

10.5.1  

2  

0.64kg/ km· 2.46kg/

km·

 

 



100 

10.5.1  

3  

 

CO

 

6.1.2  
 

pH

477~566 mg/L pH 9 12

 

 

LNG

 

1  
 

 

1750m

b×h=0.4m×0.5m  

 

4

3m3  
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5m 3m 15m3  

 
A  

110m 1.0m 0.5m  

 

5500m2

 

2  

80

0.84t/d

3m3

 

3  

3  
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1750m  

4

3m3

 

6.1.3  

 

1  

3-8dB

80dB 3-1  

 

3-1  

2  

 

Lp dB(A) 

Lp0 r0 dB(A) 

rp- m 

r0  m 

L dB(A) 10  

 

L
r
pr

LpLp ��
��
�

�

�

		
	




�
��

0
lg200
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Lp dB(A) 

Lp1 dB(A) 

Lp2 dB(A) 

3  

 

 
6.1-2 dB A  

 1m 5m 10m 20m 40m 50m 100m 
 98 75 69 63 57 55 49 
 84 70 64 58 52 50 44 
 77 63.02 57 50.97 44.95 43.02 37 
 90 76 70 64 58 56 50 

 92 78 72 66 60 58 52 
 99.62 84.07 78.06 72.04 66.04 64.17 58.06 

4  

 
6.1-3  dB A  

 m  
 

dB A  
 

dB A  
 

dB A  
 

dB A   

 1  38.8 89.62 89.62 70  
 35.3 89.62 89.62 55  

 1 
 45.8 89.62 89.62 70  
 41.6 89.62 89.62 55  

 1 
 53.3 89.62 89.62 70  
 45.2 89.62 89.62 55  

 1 
 40.5 89.62 89.62 70  
 36.7 89.62 89.62 55  

 
 

1 
 45.8 89.62 89.62 60  
 41.6 89.62 89.62 50  

 
 

40  45.8 56.04 56.43 60  
 41.6 56.04 56.19 50  

 GB12523-2011

� 
21.0
10

11.0
10lg10

LpLp
Lp

�
�

�
�
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GB3096—2008 2 29.62 dB A

39.62 dB A  

40

GB3096—2008 2  

10.5.1  

6.1.4  

1  

LNG

25.854 m3 1.364

m3 0.17 m3 23.33 m3 0.99 m3

24.49 m3 24.00 m3 0.32 m3 0.17 m3

0.65 m3 0.48 m3 0.17 m3

1.364 m3

 

2  

0.37 m3 7400t

 

0.03

6041.14m2 181.2

 

[2011]88
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3  

80 0.5kg/( •d)

40kg/d  

4  

0.3kg/L.

24kg/d 11.25t/a

 

5  

 

6.1.5  

6.1.5.2  

58.95%

 

6.1.5.3  
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6.1.5.4  

140m

 

 

 

6.2   

6.2.1  

1  

1  

2012  

2  

810.5kPa 15.1

7 20.2 31.2 9.3 1

-7.8 17cm 12.8 240 247

2400 2.52m/s 20 23.7m/s

1006.6mm 6 10

80 6 7 8 8 2059mm

11 5 20 73 1940.9mm

278.8mm 3 4 54 55  
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3  

 

2012

6.2-1 6.2-1 6.2-1 2008 8

2  
6.2-1   2012  

 1  2  3  4  5  6  7  8  9  10  11  
12

 
 11.17 8.72 13.86 18.21 18.47 19.46 19.57 20.01 19.38 17.01 12.16 9.64 

 
6.2-1  2012  

 

2012

6.2-2 6.2-2

4 7

2.5m/s  

6.2-2   2012 m/s  
 1  2  3  4  5  6  7  8  9  10  11  12  
 3.27 3.25 3.2 3.38 2.45 2.14 1.91 2.15 1.95 2.08 2.19 2.25 

 
6.2-2  2012  
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A  

 2012 6.2-3

 WSW SW  
6.2-3  2012  

 
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW C 

 2.31 2.08 3.44 3.62 3.76 2.99 3.89 5.30 6.61 5.75 18.21 26.72 8.38 2.54 1.00 1.77 1.63 

 4.26 4.62 5.80 5.57 4.57 3.53 4.21 6.57 10.01 8.24 15.40 15.40 4.26 1.68 1.77 2.40 1.72 

 3.80 2.38 2.70 3.62 3.85 3.16 4.62 8.38 13.64 8.61 14.19 16.03 5.91 1.74 2.75 2.47 2.15 

 2.06 1.60 1.47 2.34 3.85 5.36 4.99 5.08 4.72 6.46 18.54 25.55 9.39 3.30 2.06 2.06 1.19 

 3.11 2.68 3.36 3.79 4.01 3.76 4.43 6.33 8.74 7.26 16.59 20.92 6.98 2.31 1.89 2.17 1.67 

B  

2012 5.4-4 2012

WSW 20.92% SW 16.59%

WSW SW

2.15% 1.67%  
6.2-4 2012 %  

 
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW C 

 2.31 2.08 3.44 3.62 3.76 2.99 3.89 5.30 6.61 5.75 18.21 26.72 8.38 2.54 1.00 1.77 1.63 

 4.26 4.62 5.80 5.57 4.57 3.53 4.21 6.57 10.01 8.24 15.40 15.40 4.26 1.68 1.77 2.40 1.72 

 3.80 2.38 2.70 3.62 3.85 3.16 4.62 8.38 13.64 8.61 14.19 16.03 5.91 1.74 2.75 2.47 2.15 

 2.06 1.60 1.47 2.34 3.85 5.36 4.99 5.08 4.72 6.46 18.54 25.55 9.39 3.30 2.06 2.06 1.19 

 3.11 2.68 3.36 3.79 4.01 3.76 4.43 6.33 8.74 7.26 16.59 20.92 6.98 2.31 1.89 2.17 1.67 

  

2012

 
6.2-5   

 A B B-C C C-D D D-E E F 
 0.00 3.23 4.03 4.57 1.61 45.30 0.00 16.67 24.60 
 0.00 2.87 2.87 3.02 1.72 61.64 0.00 10.34 17.53 
 0.00 2.02 2.96 2.69 1.34 59.68 0.00 9.41 21.91 
 0.00 6.11 3.19 6.94 1.67 47.08 0.00 16.39 18.61 
 0.27 4.70 2.28 6.32 0.13 67.74 0.00 4.84 13.71 
 0.42 4.72 1.25 2.64 0.14 77.36 0.00 5.28 8.19 
 1.34 6.31 1.08 2.42 0.13 78.49 0.00 3.76 6.45 
 0.40 3.90 0.54 3.76 0.00 80.91 0.00 4.03 6.45 
 0.00 7.64 1.11 3.61 0.00 69.03 0.00 4.58 14.03 
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 0.00 3.36 2.02 2.55 0.00 72.18 0.00 4.70 15.19 
 0.00 5.56 4.58 5.97 0.56 47.92 0.00 8.33 27.08 
 0.00 2.42 3.09 5.24 0.81 57.93 0.00 6.99 23.52 

 0.20 4.39 2.41 4.14 0.67 63.82 0.00 7.92 16.43 

6.2-5 D

 

2  

 

PM10 SO2 NOX  

 

 

HJ/T2.2-2008 —

(USEPA) Screen3

 

 

HJ/T2.2-2008 ——

 

1

 

(USEPA) Screen3

Screen3 ISC3

20000m
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Screen3
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�� �
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C mg/m3  

  Q g/s  

U m/s  

y� - y m  

z� - Z m  

Z- m  

He m  

h m  

k 4  

2  

1  

CO2 G1 BOG G2 1

G3 1

G4  
6.2-6  

 
  

kg/h 
 

m3/a 
 

mg /m3 

 
  

m  
m  

 

 

 

 0.007 
4856.28 

0.45 
15 0.15 1 180 SO2 0.22 0.5 

NOX 1.029 0.25 

 

 0.002 
1059.55 

0.45 
15 0.15 1 180 SO2 0.048 0.5 

NOX 0.225 0.25 

 
CO2 144 93.312 1.96 103 30 0.15 1 40 
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1  CO2 GB/T 18883-2002 24 0.1%

1.96 103mg/m3  

  

 

HJ2.2 2008

SCREEN3

6.2-7  

6.2-7   

D/m 

PM10    

Cil/
mg/m3  Pil/% 

Cil/ mg/m3  Pil/% Cil/ mg/m3  Pil/% 

1 0 0 0 0 0 0 
100 0.000029 0.01 0.000899 0.18 0.004204 1.68 
200 0.000066 0.01 0.002076 0.42 0.009711 3.88 
300 0.00007 0.02 0.002199 0.44 0.01028 4.11 
311 0.00007 0.02 0.002203 0.44 0.0103 4.12 
400 0.000068 0.02 0.00213 0.43 0.00996 3.98 
500 0.000063 0.01 0.001973 0.39 0.009228 3.69 
600 0.000059 0.01 0.001849 0.37 0.008647 3.46 
700 0.000057 0.01 0.001795 0.36 0.008394 3.36 
800 0.000055 0.01 0.00173 0.35 0.00809 3.24 
900 0.000053 0.01 0.001659 0.33 0.007761 3.1 
1000 0.00005 0.01 0.00158 0.32 0.007391 2.96 
1100 0.000048 0.01 0.001502 0.3 0.007025 2.81 
1200 0.000046 0.01 0.001433 0.29 0.006702 2.68 
1300 0.000043 0.01 0.001362 0.27 0.00637 2.55 
1400 0.000044 0.01 0.001381 0.28 0.006458 2.58 
1500 0.000045 0.01 0.001422 0.28 0.006652 2.66 
1600 0.000046 0.01 0.001451 0.29 0.006787 2.71 
1700 0.000047 0.01 0.001469 0.29 0.006873 2.75 
1800 0.000047 0.01 0.001479 0.3 0.006917 2.77 
1900 0.000047 0.01 0.001481 0.3 0.006926 2.77 
2000 0.000047 0.01 0.001477 0.3 0.006906 2.76 
2100 0.000047 0.01 0.001462 0.29 0.00684 2.74 
2200 0.000046 0.01 0.001445 0.29 0.006761 2.7 
2300 0.000046 0.01 0.001438 0.29 0.006724 2.69 
2400 0.000046 0.01 0.001455 0.29 0.006805 2.72 
2500 0.000047 0.01 0.001468 0.29 0.006868 2.75 



112 

 

 

HJ2.2 2008

SCREEN3

6.2-8  

6.2-8   

D/m 

PM10    

Cil/
mg/m3  Pil/% 

Cil/ mg/m3  Pil/% Cil/ mg/m3  Pil/% 

1 0 0 0 0 0 0 
100 0.000067 0.01 0.001597 0.32 0.007487 2.99 
200 0.000083 0.02 0.001985 0.4 0.009304 3.72 
297 0.000088 0.02 0.002101 0.42 0.009847 3.94 
300 0.000088 0.02 0.0021 0.42 0.009846 3.94 
400 0.000078 0.02 0.001867 0.37 0.008752 3.5 
500 0.000074 0.02 0.00177 0.35 0.008296 3.32 
600 0.000073 0.02 0.00175 0.35 0.008203 3.28 
700 0.000068 0.02 0.001637 0.33 0.007671 3.07 
800 0.000062 0.01 0.001492 0.3 0.006996 2.8 
900 0.000056 0.01 0.001347 0.27 0.006312 2.52 
1000 0.00005 0.01 0.001211 0.24 0.005676 2.27 
1100 0.000046 0.01 0.001094 0.22 0.005129 2.05 
1200 0.000041 0.01 0.000993 0.2 0.004654 1.86 
1300 0.000038 0.01 0.000905 0.18 0.004242 1.7 
1400 0.000035 0.01 0.000828 0.17 0.003883 1.55 
1500 0.000032 0.01 0.000761 0.15 0.003568 1.43 
1600 0.000029 0.01 0.000705 0.14 0.003304 1.32 
1700 0.00003 0.01 0.000716 0.14 0.003357 1.34 
1800 0.00003 0.01 0.000722 0.14 0.003386 1.35 
1900 0.00003 0.01 0.000724 0.14 0.003395 1.36 
2000 0.00003 0.01 0.000723 0.14 0.003389 1.36 
2100 0.00003 0.01 0.000715 0.14 0.003352 1.34 
2200 0.000029 0.01 0.000706 0.14 0.003309 1.32 
2300 0.000029 0.01 0.000696 0.14 0.003261 1.3 
2400 0.000029 0.01 0.000685 0.14 0.00321 1.28 
2500 0.000028 0.01 0.000673 0.13 0.003155 1.26 
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HJ2.2 2008

SCREEN3

6.2-9  

6.2-9   

D/m 
 

Cil/ mg/m3  Pil/% 
1 0.0 0.14  

100 2.75 0.26  
200 5.058 0.27  
300 5.203 0.27  
323 5.253 0.25  
400 4.909 0.21  
500 4.094 0.21  
600 4.172 0.21  
700 4.033 0.19  
800 3.756 0.18  
900 3.437 0.16  

1000 3.122 0.14  
1100 2.839 0.13  
1200 2.588 0.12  
1300 2.368 0.11  
1400 2.174 0.10  
1500 2.003 0.09  
1600 1.858 0.09  
1700 1.784 0.09  
1800 1.711 0.08  
1900 1.64 0.08  
2000 1.572 0.08  
2100 1.506 0.08  
2200 1.477 0.07  
2300 1.458 0.07  
2400 1.437 0.07  
2500 1.414 0.14  

 

3

70

3000m3/h 60%

0.0032t/a 0.67mg/m3 GB18483-2001

2mg/m3 10m
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46

1.5m  

 

2  

 

6m 1 20%

1%

 

-

75.6%

0.5692mg/m3

2.79MPa

0.2MPa~2.5MPa  
 

 

 

 

 

 

CO HC

NOx
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 220kW 

 

3

GB16297-1996 2 

 

3  

HJ2.2-2008 -

SCREEN3  
6.2-10   

  mg/m3  Pmax %  
(m) 

 

(PM10) 0.00007 0.02 
311 SO2) 0.002203 0.44 

NO2  0.0103 4.12 

 

(PM10) 0.000088 0.02 
297 SO2) 0.002101 0.42 

NO2  0.009847 3.94 
 CO2) 5.253 0.25 323 

Pmax=4.12% 10%

 

PM10 0.000166 mg/m3

0.004501 mg/m3 0.021091mg/m3  
4  

2015 9 14 ~20

0.6km 1.9km
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1.6km 2.3km

 

PM10

 

 

6.2-11   

  
 

mg/m3 
 

mg/m3 
 

mg/m3 
  

0.1km
0.6km  

1.9km  

PM10  0.043 0.000158 0.043158 0.45  
 0.108 0.004304 0.112304 0.5  
 0.093 0.020147 0.113147 0.2  

CO2) / 5.253 5.253 1960  

2.1km
2km  

PM10  0.026 0.000158 0.026158 0.45  
 0.04 0.004304 0.044304 0.5  
 0.049 0.020147 0.069147 0.2  

CO2) / 5.253 5.253 1960  

PM10

GB3095-2012

CO2) GB/T 18883-2002

 

3  

3.6 LNG

EAG LNG

 

 
6.2-12   

 
 

 
kg/h 

 
m3/a 

 
mg /m3 

 
  

m  
m  

 

 
 

 0.0001 
100.85 

0.45 
30 0.25 1 180 SO2 0.005 0.5 

NOX 0.024 0.25 

 

HJ2.2 2008
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SCREEN3

6.2-13  

6.2-13   

D/m 

PM10    

Cil/
mg/m3  Pil/% 

Cil/ mg/m3  Pil/% Cil/ mg/m3  Pil/% 

1 0 0 0 0 0 0 
100 0.000005 0.001 0.000114 0.02 0.000548 0.22 
200 0.000008 0.002 0.000191 0.04 0.000918 0.37 
300 0.000008 0.002 0.000196 0.04 0.000942 0.38 
310 0.000008 0.002 0.000197 0.04 0.000944 0.38 
400 0.000007 0.002 0.000179 0.04 0.000859 0.34 
500 0.000006 0.001 0.000153 0.03 0.000734 0.29 
600 0.000006 0.001 0.000156 0.03 0.000749 0.3 
700 0.000006 0.001 0.000148 0.03 0.000713 0.29 
800 0.000005 0.001 0.000137 0.03 0.000656 0.26 
900 0.000005 0.001 0.000124 0.02 0.000596 0.24 
1000 0.000004 0.001 0.000112 0.02 0.000538 0.22 
1100 0.000004 0.001 0.000102 0.02 0.000487 0.19 
1200 0.000004 0.001 0.000092 0.02 0.000443 0.18 
1300 0.000003 0.001 0.000084 0.02 0.000404 0.16 
1400 0.000003 0.001 0.000077 0.02 0.00037 0.15 
1500 0.000003 0.001 0.000071 0.01 0.000341 0.14 
1600 0.000003 0.001 0.000068 0.01 0.000325 0.13 
1700 0.000003 0.001 0.000065 0.01 0.000311 0.12 
1800 0.000002 0.0001 0.000062 0.01 0.000298 0.12 
1900 0.000002 0.0001 0.000059 0.01 0.000284 0.11 
2000 0.000002 0.0001 0.000057 0.01 0.000272 0.11 
2100 0.000002 0.0001 0.000055 0.01 0.000266 0.11 
2200 0.000002 0.0001 0.000055 0.01 0.000263 0.11 
2300 0.000002 0.0001 0.000054 0.01 0.000258 0.1 
2400 0.000002 0.0001 0.000053 0.01 0.000254 0.1 
2500 0.000002 0.0001 0.000052 0.01 0.000249 0.1 

6.2-13

310m 0.000008mg/m3

 mg/m3  mg/m3  

2015 9 14 ~20
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6.2-11

0.0043mg/m3 0.1081 mg/m3 0.0939 mg/m3

 

 

6.2.2  

1  

315.688m3/d

305.5m3/d

 

10.188m3/d 270 0.275 m3/a  

7.668m3/d 2.52m3/d  

2  

1  

 

 

GB/T18920-2002

 

2  

 
HJ554-2010 “

0.5h” 0.84m3/d

6h 0.14m3/h

11:30 12:30 17:30 18:30
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1.2 0.21m3/h 0.5h

0.3m3  

 

 

 

3.2 m3/d 0.5h

1.5m3  

 

24h 2.52m3/d

3m3  

 

 

 

A.  

GB/T18920-2002

 

10.188m3/d 157.5m3/d

 

12m3/d  

 

CODcr BOD5
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B.  

 

10.188m3/d 15d

150m3  

3  

 

3.3 315.688m3/d

305.5m3/d

 

10.188m3/d 157.5m3/d

 

GB/T18920-2002

 

150m3 15d

 

4  

 

 

GB/T18920-2002
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6.2.3  
3

10m2

30m2 10m2  

 

18.9t/a 0.356 t/a

3.78t/a

 

 

0.1t/a 0.1t/a

0.3t/a 1055.7t/a 3t/a  

 

 

0.2t/a 0.2t/a

0.3t/a 0.5t/a

 

 

GB18597-2001  

1  
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100  

A  

2  

 

 

 

 

70  

100%

 

 

 

6.2.4  

 

 HJ2.4-2009

 

1  

HJ2.4-2009

 

LA(r)=Lr0 -20lg(r/r0)- L 

LA(r)--- r A  

Lr0---  
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r---- m  

r0---- m  

L---  

L

L 10 15dB(A) 

L=15dB(A)  

 

�
�

�
	



�
� �

�

n

i

Li
nL

1

10/10lg10
 

Li--- i  

         LA---  

             n---  

4

 

2  

GB12348-2008 2

60dB(A) 50dB(A)  

200m 40m

 
6.2-14   

 
dB (A) 

m  
     

 115 155 100 155 380 140 
 105 60 45 160 460 85 

10  103 66 90 90 330 130 
 98 64 400 58 90 440 
 100 64 280 60 80 320 

 116 46 40 186 440 80 
 115 460 80 45 400 120 

10  

6.2-15  

6.2-15  L dB(A) 
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 48.52 38.8 48.92 

60dB(A) 
50dB(A) 

 
 48.52 35.3 48.69  

 
 49.44 45.8 51  
 49.44 43.2 50.37  

 
 50.98 53.3 55.24  
 50.98 45.2 50.4  

 
 49.79 40.5 50.27  
 49.79 36.7 46  

 
 45.73 45.8 48.78  
 45.73 43.2 47.66  

40m

48.78dB(A) 47.66dB(A)

GB3096-2008 2  

6.2-15

GB12348-2008 2

 

6.2.5  

104966.67m2

 

5572.5m2

6
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7  
2015 10

LNG

LNG

 

7.1  

7.1.1  

[2013]188

[2007]165

“ ” “ ”  

7.1.2  

SL190-2007

500t/(km2·a)  

393.49t/ km2·a

 

7.2  

1153.51t

74.74t 1078.77t 7.2-1  

7.2-1   

 
 

 
t/km2·a  t/km2·a  

hm2  
a  t

t t  

1  
 

 398.63 6500 1.61 1.75 11.23 183.14 171.91 

2  
 

  0   0.00 0.00 0.00 
 397.96 6300 7.12 2.00 56.67 897.12 840.45 
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3   
     0.00 0.00 0.00 

 396.43 6000 0.56 2.08 4.62 69.89 65.27 
 396.43 600 0.56 1 2.22 3.36 1.14 

     74.74 1153.51 1078.77 

9.39hm2

8.42hm2

9.39hm2 0.56m2

1153.51t 1078.77t  

77.91%

47376.84m3  

7.3  

7.3.1  

[2013]188

[2007]165

“ ” “ ” 9

GB/T50434-2008

 

 

 

1018.20mm 800mm

2%  

1018.20mm>800mm

2%  



127 

0.7  

95% 97%

0.8 95% 99%

27% 7.3-1  
7.3-1   

  
%  

 
  

   
1  * 95  95 
2  * 95 1018.20mm 2% 97 
3  0.7 0.8  0.7 
4  95 95  95 
5  * 25 1018.20mm 2% 27 
6  * 97 1018.20mm 2% 99 

7.3.2  

 

1  

 

2  

1

 

2

 

3
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3  

 

7.3-2  
7.3-2   

    

  

  
  
  
  

  
  

  

  

  
  
  
  

  
“ ”   

  
    
    

7.4  

 

 

1.77hm2 0.53 m3  
7.4-1   

    
 

m3  
  hm2 1.77 0.53 

 

1  

1 5500m2 5500 m2  

2 1750m 4 1

110m 0.30hm2 653.34 m2

281.88 m2 2450 m2 C20 4.12m3 1 2

77 m3 77m3 26.4 m2  
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7.4-2  

    

 

m3 m2  m3  
C20
m3  m2  m3  m3   (  kg  

  m2 5500     5500      

 

 
m 1750 627.01 2450.00 277.16        

 
 4 13.20  4.72        

 
 1 16.13   4.12    1 2  

 m 110      77 77    

 hm2 0.3          26.4 

   656.34 2450.00 281.88 4.12 5500 77 77 1 2 26.4 

7.5  

 

99%

99% 1.0 96.2%

99% 16.86%

 

[2008]24

 



130 
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8  

8.1  

 

 

8.2  
8.2-1  

 
8.2-1   
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8.3  
1  

HJ/T169-2004 A.1

8.3-1  

8.3-1  
  LD50 mg/kg  LD50 mg/kg  LC50 4h mg/L  

 

1 5 1 0.01 
2 5 LD50 25 10 LD50 50 0.1 LD50 0.5 
3 25 LD50 200 50 LD50 400 0.5 LD50 2 

 

1 
20 20  

2 21 20  

3 55
 

 
  

1 1 2

3 2

 

2  

HJ/T169-2004

GB18218-2009

8.3-2  

8.3-2   
 t   AQR 

LNG 1869 50 37.38 
 15 50 0.3 
 9 50 0.18 

 11 50 0.37 
HJ/T169-2004

 

A.

 

B.

 

��� ��  
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q1 q2… qn t  

Q1 Q2…Qn t  

 

AQR=38.23 1 LNG

LNG  

3  

 

4  

LNG

HJ/T169-2004

8.3-3  

8.3-3   

  
 

 
 

 
 

 
 

     
     
     

HJ/T169-2004

 

5  

HJ/T169-2004 5km

8.3-4  

8.3-4   
    

1  229 332 1279  
2  788 394 1324  
3  1588 150  
4  2118 360 1620  
5  2228 200 810  
6  2198 4356  
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7  2308 171 546  
8  3398 105 310  
9  4292 60 186  

10  2948 122 393  
11  4008 139 198  
12  4908 32 112  
13  3632 1230 4213  
14  4188 31 129  
15  4688 60 206  

 

8.4  

8.4.1  

“ ”  

LNG  

 

Methane Marsh gas  

CH4 16.04 CAS 74-82-8 RTECS PA1490000  

UN 1971 1972  

21007 IMDG 2156 

 

 

( ) -182.5 ( ) -161.5 ( =1) 0 42/-164  

( =1) 0.55 (kPa) 53.32/-168.8  

 

( ) -188 ( ) 538  

(V%) 5.3 (V%) 15  

4 0  

( )  
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( SCBA)

( )  

2 1 4  

30 (

)

 ERG 115  

MAC MAC 300mg m3  TWA

ACGIH STEL  

 

 

25 30

2.14 105mg/m3
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NIOSH REL

REL

( )  

 

 

 

( ) -82.6  

(MPa) 4.59 (frO) 0.28  

(KJ/mol) 889.5  

( ) ( )

 

8.4.2 LNG  

1 LNG  

 

LNG

 

LNG LNG
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600

1.5

“

“

”  

LNG ( ) LNG

LNG

LNG

 

(1) 

 

(2) 

 

(3)  

2 LNG  

1 LNG LNG

 

2 LNG  

3 LNG  

4  

5 LNG

 

8.4.3LNG  

LNG
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LNG

  

8.9.1  

8.4.4 /  
1  

LNG

 

2 CO2  

CO2  

8.4-1  CO2  
  

 

 
( )  -56.6(527kPa) 
( )  -78.5( ) 

( =1)  1.56(-79 ) 
( =1)  1.53 

(kPa)  1013.25(-39 ) 
(kJ/mol)  

( )  31 
(MPa)  7.39 

( ) ( ) %(V/V)  
%(V/V)  

 

 

 

1. 
 

( )
-80 -43  : 

 
2. 

1% 1.96 104mg/m3

4%-5% 9.8 104mg/m3 6% 11.76 104mg/m3
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8.5  

8.5.1  

1  

8.4-1  

 
8.4-1   

8.4-1 / /

 

2  

A

8.4-2  

8.4-2  
   

 

1mm 5.00×10-4/  
10mm 1.00×10-5/  
50mm 5.00×10-6/  

 1.00×10-6/  
 6.50×10-5/  

≤50mm  
1mm 5.70×10-5 m/  

 8.80×10-7 m/  

50mm≤ ≤150mm  
1mm 2.00×10-5 m/  

 2.60×10-7 m/  

>150mm 
1mm 1.10×10-5 m/  

 8.80×10-8 m/  

 
1mm 1.80×10-3/  

 1.00×10-5/  
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1mm 3.70×10-3/  

 1.00×10-5/  
50mm 1.90×10-6/  

 
1mm 2.00×10-3/  

 1.10×10-5/  

 
1mm 2.70×10-2/  

 1.10×10-5/  

≤150mm  
1mm 5.50×10-2/  
50mm 7.70×10-8/  

>150mm  
1mm 5.50×10-2/  
50mm 4.20×10-8/  

≥150mm  
1mm 2.60×10-4/  
50mm 1.90×10-6/  

8.5.2  

 

1.00×10-5/  

8.5.3  

LNG 15KPa

 

 

 
P— Pa  

      Po— 101325Pa  

      K— ( ) CP Gv  
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 QG— kg/s  

 P— Pa 15000Pa  

Cd 1  

 A m2 0.02 m2  

 M 16  

 R J/(mol/k)  

TG K 110.8  

 Y 1  

QLNG =23.1kg/s 

8.5.4 /  

LNG

CO2 CO2

 

/  

CH4+2O2=CO2+2H2O 

1kgLNG CO2 GCO2=2.75kg  

1869t LNG QLNG =23.1kg/s

CO2 QCO2=63.525kg/s  

8.6  

CH4 CO2

 

1  

 

10 30min 30min  

HJ/T169-2004

30min
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10min

10  

30min  

2  

(HJ/T169-2004)  

t

θi· t=θ T 

t

 

 

� �
� �

� �
�
�
�

�

�
�
�

� �
�� 2

2

2/3 2
exp

2
2,,

x

o

zyx

xxQoyxC
�����

� �
�
�

�
�
�

�
�

�
�
�

�

�
�
�

� �
� 2

2

2

2

2
exp

2
exp

z

o

y

o zyy
��

 

C x,y,0 —— x,y mg/m3  

ooo zyx ,, ——  

σX σy σz——X Y Z m σX =σy

HJ/T2.2-93  

Q ——  

4  

2.5m/s  

 

6.2.1 D

30min 2.5m/s 0.5m/s A D F

CH4 CO2  

5  
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25

30 2.14 105mg/m3

 

6% 11.76 104mg/m3

 

1  CO2 GB/T 18883-2002 24 0.1%

1.96 103mg/m3  

8.6-3  mg/m3 30  

 
m/s  

 Cm m 
m 

CH4 

0.5 
A 0.41 105 4.8 0 
D 4.2 105 4.9 13.5 
F 1.98 105 11.4 0 

2.5 
A 0.59 105 19.9 0 
D 2.16 105 20.4 20.8 
F 4.4 105 18.4 37 

CO2 

0.5 
A 11.3 104 4.8 0 
D 115.76 104 4.9 37.6 
F 54.56 104 11.4 56.3 

2.5 
A 16.38 104 19.9 25.7 
D 59.52 104 20.4 60.9 
F 121.11 104 18.4 115.7 

30min CH4 CO2

2.5m/s F  

F 2.5m/s

 

8.6-4  mg/m3 30  

D/m 
CH4 CO2 

Cil/ mg/m3  
0 0.00 0
37 440000 8324 
100 45242.42 17557.75

115.7 38500 1211000 
200 24124.45 5329.55
300 14581.82 2552.52
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400 9882.26 716.6054
500 7200.51 450.2031
600 5514.26 72.2709
700 4378.86 49.3839
800 3574.50 35.4854
900 2981.85 26.5005

1000 2531.37 20.4032
1200 2228.26 16.1676
1300 1981.92 13.0779
1400 1778.42 10.7586
1500 1607.96 8.9788
1600 1463.43 7.5869
1700 1339.60 6.4805
1800 1232.51 5.5883
1900 1139.16 4.8597
2000 1057.16 4.258
2100 984.68 3.756
2200 920.22 3.3335
2300 862.59 2.9748
2400 810.80 2.6681
2500 764.06 2.4039
2600 721.71 2.1744
2700 683.17 1.9734
2800 647.98 1.7954
2900 615.61 1.6356
3000 584.41 1.4901
3100 547.89 1.3558
3200 491.51 1.2301
3300 402.15 1.1116
3400 287.02 0.9994
3500 174.13 0.8933
3600 89.22 0.7933
3700 38.85 0.6998
3800 14.56 0.6133
3900 4.78 0.5339
4000 1.39 0.4618
4100 0.37 0.3972
4200 0.09 0.3397
4300 0.02 0.289
4400 0.00 0.2448
4500 0.00 0.2066
4600 0.00 0.1737
4700 0.00 0.1455
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4800 0.00 0.1216
4900 0.00 0.1014
5000 0.00 0.0844

5  

 

8.4-1 8.6-3 25 30 2.14

105mg/m3 6% 11.76 104mg/m3  

F 2.5m/s CH4

37m CO2 115.7 m 

189.6m

 

229m  

 

8.6-3 F 2.5m/s CH4 CO2

4.4 105mg/m3 121.11 104mg/m3  

400m CO2 GB/T 18883-2002

1.96 103mg/m3  

115.7m

229m 229m 175m

 CH4 CO2 CO2

GB/T 18883-2002

 

8.7  

1  

R

 

R=P*C  

- P- /  

    C- /
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C Ci  

    Ci i Dimax

i LCi50

Ci  

8.8-1  
8.8-1   

 P-  
C-

 
R-  

/  
LNG  

 
1.0×10-5 70  0.7×10-3 

2  

8.8-2  

8.8-2   
/    

10-3   
 

 
 

10-4    

10-5   
  

10-6    
10-7 10-8    

0.7×10-3 /

 

CH4 CO2 0

10-5 /a 0  

8.8  
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8.8.1  

 

1  

1

 

2

GB50251-2003

GB50028-2006  

3 GB50201-1994

 

4

 

5

LNG 

LNG LNG  

6

 

7
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8

GB4387-1994  

9

 

2  

1 LNG LNG

GB/T20368-2006 GB5083-1999

GB12801-2009  

2

 

3

 

3  

1 LNG 

 

2 LNG 

 

3

 

4

 

5 LNG LNG 

LNG 
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6  

20~25

 

/

0.5m 

 

 

 

 

 

 

LNG 2916m3 

 

3  

 



150 

 

 

1.4m

 

 

4  

LNG

 

1

 “ ”

 

 

2

 

3
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4

 

5

 

6

 

7

 

8 GB190-85 

 

9

 

10

 

11
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2006 119 

 

5  

“ ”

 

6  

 

8.8.2  
1

 

2  

3  

4  

5

 

6

 

7  
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( )  

 

( )

 

 

 

8.8.3  
1

 

2  

3

 

4

 

5  

6

 

8.9  

8.9.1  

 

1  

1.4m 0.2m

1.2m 5700m3  

2  

LNG 
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3  

 

8.9.2  

COD BOD5  

 

“ ”

 

 

V = V1+ V2- V3 max + V4+ V5 

V1+ V2- V3 max V1+ 

V2- V3  

V1——  

 

V2—— m3  

V2=∑Q t  

Q —— m3/h  

t —— h  

V3—— m3  

V4—— m3  

V5—— m3  

V5=10qF 

q—— mm  

q=qa/n 

qa—— mm  

n——  
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F—— ha  

 

GB50183-2004 GB50016-2006

 

V1

LNG  

V1 4437m3 V1 50m3 V1 50 m3  

V2 LNG 

GB50183-2004

4L/min.m2

2L/min.m2

220m3 50m3

3h 6h  

71.3 L/s

3h V2 770m3  

45L/s 3h

V2 486m3 15L/s

3h V2 162m3  

V3 V4

V3 0  

V4 0  

V5 104966.67m2

1006.6mm 120 V5 

874m3  
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8.10-1  
8.10-1  m3 

 V1 V2 V3 V4 V5 
 

 
 

LNG  4437 770 0 0 
874 6829 

5700 
1129  50 486 0 0 0 

 50 162 0 0 0 

1129m3

2916m3  

8.9.3  

 

1  

2  

3  

4 1/3

 

5

 

6

 

8.9.4  

 

8.10  

 

8.11  
LNG  
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7300m2 2

220kv  

GB50183-2004

40m 220kv

1.5  

LNG

40m

13  

 

1

 

2 F 2.5m/s CH4

37m CO2

115.7 m 70

0.7×10-3 /

 

229m 175m

CH4 CO2 117.5m 37m ,

0  

3

2916m3

 

4
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9  

9.1  

LNG

LNG

 

2011 2013

“  9 ”

 

“ ” N2 CH4

C2H4 C3H8

 

2015 8

LNG [2005]53

 

 

9.2 2014-2020  

2014-2020  

3   

1   

6 6  

2  

1722  
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6   

LNG GNG

 

12   

1 LNG  

LNG 2500m3 5000 m3

LNG  

2 LNG  

LNG LNG

LNG 60 N m3/d  

60×104Nm3/d 1

12×104Nm3/d 1 1

5000m3 LNG 4437m3  

LNG  

2014-2020  

9.3  

 

(2011-2030)

 

1  

2  

3  

4  

LNG 2
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H9

 

 

9.4  

1 GB50183-2004  

LNG

GB50183-2004  

 

GB50183-2004 3.2.1

 

60×104Nm3/d 12×104Nm3/d

5000m3 LNG  

 

GB50183-2004

 

GB50183-2004

9.4-1  
9.4-1   

  m  m   

1 100
 40 0  

2 100  35  / 
3  40  / 
4  35  / 
5  25  / 
6  20 140  
7  15 140  
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8 35kv  1.5 30m  / 
9 35kv  1.5  0  
10 35kv  1.5   / 
11 I II  1.5   / 
12  1.5   / 
13  300  / 

 
9.4-2   

  m  m   

1 100
 100 180  

2 100  75 180 / 
3  100  / 
4  60  / 
5  50  / 
6  40 244  
7  30 244  
8 35kv  80  / 
9 35kv  40 35  
10 35kv  1.5   / 
11 I II  40  / 
12  1.5   / 
13  300  / 

9.4-3   
  m  m   

1 100
 120 486  

2 100  120   
3  120 420  
4  80   
5  80   
6  80 230  
7  60 230  
8 I II  80   
9  60   
10  300   

9.4-1

2.12

LNG

40m 13

 

40m

GB50183-2004  

2  

SO2
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NOX GB3095-2012

 

F 2.5m/s

CH4 37m CO2

115.7 m 70

0.7×10-3 /

 

CH4 CO2  

3  

40m  

 

9.5  

40m

SO2 NOX 0.0043mg/m3

0.1081 mg/m3 0.0939 mg/m3 GB3095-2012

 

40m

GB3096-2008 2

 

 

9.6  

2012 9 28
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27
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GB/T 18920-2002
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10  
10.1   

1992

1996

[1996]31 2000

 

10.2  

 

10.3  

“ ” “ ”

 

10.4  

“ ”

 

 

1  
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0.058t/a SO2 1.77t/a NOX:8.28t/a  

2  

 

 

GB/T18920-2002

 

3  

100℅  

4  

 
0.058t/a SO2 1.77t/a NOX:8.28t/a  

10.5  

10.5.1  

10.5.2.1  

2011 89

2.5

 

2011 89

5

1

15m3  
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2012 366

94 “

6

”  
 

 

 

 

1

5500m2  

 

10.5.2.2  

1

 

2

 

3

1750m

b×h=0.4m×0.5m  

4 3m3
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10.5.2.3  
1

 

2

 

3 72

12 14 22 6

 

18 8

 

4

 

5

 

6

 

7

 

8

 

9
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10.5.2.4  

1

2011 88

 

2

 

10.5.2  

10.5.2.1  

1  

2

GB13271-2014

15m  

3 CO2 30m  

4  

10.5.2.2  

1  

2

 

0.3m3 3m3

1.5 m3 12m3/d

GB/T18920-2002

150m3  

3 2916m3  
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4

 

10.5.2.3  

10m2 30m2

10m2  

 

18.9t/a 0.356 t/a

3.78t/a

 

 

0.1t/a 0.1t/a

0.3t/a 1055.7t/a 3t/a

10m2  

 

 

0.2t/a 0.2t/a

0.3t/a 0.5t/a

10m2

  

10.5.2.4  

1

 

2
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3 A 

65~70dB A

 

4 GB12348-2008

2  

10.5.2.5  

1

 

2

 

3

 
10.5-1  

 
    

 
 / 

1

 
2

 

/ 

 

 
 4 3m3

 
 

 
 

  

0.3m3 3m3

12m3/d GB/T18920-2002

150m3  

 

 / 
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2.5

1
15m3

 

 

 

 
15m  GB13271-2014

 
 

15m  

 
30m 

/ 

 

 
 

 

GB12523-2011

 

 
 

/ 

  
 

GB12348-2008

2  

 

 

  

 
 

 

 

 

0.1t/a
0.1t/a 0.3t/a

1055.7t/a
10m2  

 

100% 

 

0.2t/a 0.2t/a
0.3t/a

0.5t/a
10m2

 

 

18.9t/a
0.356 t/a

3.78t/a
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2916m3 

1.4m
0.2m 1.2m

 

 

 

 
 / 

1

 
2

 

/ 

10.6  

10.6.1  
59967.08

12.05% 65.42%

 

 

10.6.2  

1  

 

LNG LNG
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LNG

 

LNG

 

2  

70

 

10.6.3  

59967.08 2193

3.66 10.6-1  
10.6-1  

 
   

 
 
 

 
1750m

4 3m3

 
10 

 

 
5500m2  

2 

1 15m3 1 
 1 

 

 2.5  4 

 
 
 

 
 1 

 1 

 

 
0.3m3 3m3

1.5m3

12m3/d 150m3  

988 

 
15m  

15m
30m  

505 

 
10m2

30m2 10m2 
30 

 
2916m3 

1.4m 0.2m 1.2m
600 
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 5572.5m2 50 

 / 2193  
2193 509

992 6 30

600 50 3.66%  

 

 

 

 

 

 

 

 

 

 



176 

11  

11.1  

 

11.2  

 

11.3  
2006 28

 

1  
2015 8 24 ~9 7 10
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11.3-1   

2  
2015 11 9 ~11 20 10
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11.3-2   

2015 11 16 2015 11 27

 

 

11.3-3   
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11.4  

 

11.5  

11.5.1  

76 76 100%

40 20 11 3 2

 

 

1  

11.5-1  

11.5-1   
  

  
 %  

 
 %  

49 64.5 27 35.5 

 
≤35  35 55  55  

36 35 5 

 
     

8 19 26 19 4 

 

       
2 32 3 1 14 17 0 

       
0 2 5     

2  

11.5-2  
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11.5-2   

    %  

1 
LNG

 
 36 47 

 40 53 

2  

 1 1.3 
 0 0 

 8 10.5 
 28 36.8 

 39 51.4 

3 
 

 34 44.7 
 40 52.6 

 2 2.7 
 0 0 

4 
 

 38 50 
 27 35.5 

 11 14.5 
   

5 
 

 48 63 
 26 34.3 

 2 2.7 
 0 0 

6 
 

 47 61.8 
 27 35.5 

 2 1.7 
 0 0 

7 
 

 24 31.5 
 18 39.5 
 51 67 
 8 10.5 
 6 0.8 

8 
 

 0 0 
 10 13 

 32 42 
 27 35 

 7 10 

9 
 

 0 0 
 5 6.5 

 25 33 
 34 45 

 11 14.5 

10 
 

 0  
 17 22 
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 27 36 
 15 20 

 17 22 

11 
 

 0 0 
 1 1.5 

 15 19.5 
 46 60.5 

 14 18.5 

12 
LNG

 

 0 0 
 0 0 

 13 17 
 51 67 

 12 16 

13  

 27 35.5 
 49 64.5 

 0 0 
 0 0 

 

11.5.2  
 

7 7 100%

11.5-3  

11.5-3   
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11.6  

11.6.1  
 

1 50% 50%  

2 31.7% 30%

75%

10% 5%

 

3  

1 47% 53%  

2 31.5% 39.5%

67%

10.5% 8%

 

3  

13%

42% 35% 10%

 

6.5%

33% 45% 14.5%

 

22%

36% 20% 22%

 

1.5%

19.5% 60.5% 18.5%

 

LNG 17% LNG
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67% 16%  

 

4 35.5% 64.5%

 

 

 

 

11.6.2  
 

1  

6 4

1

 

2  

6 6 1

 

3  

6  

11.6.3  
 

1

 

2  
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3

 

4

 

5

 

11.6.4  

11.6-1  
11.6-1  

    
 

1 
  

 

 
0.3m3 3m3

1.5 m3

12m3/d
GB/T18920-2002

150m3  

2 
  

GB13271-2014
15m  

CO2 30m  

 

3   12 14 22 6
 

4   
 

 
5   
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12
 

6    

7    

11.7  
2006 2 14
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12  

12.1  

 

12.2  

 

 

12.3  

GB12523-2011
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12.4  

12.4.1  

 

1  

2  

3

 

4  

5  

 

12.4.2  

1

 

1  

2

 

3  

4  

5

 

6)  

7)  

8  

12.5  
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1  

1 2  

12.5-1  

 
 

2  

 

 

 

3  

12.5-1  

 

 

 
 

 

 
 

 

    

12.5-1  
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12.5-1   

    

 
 
 

 2.5

 

  

 
 

  

 
 

  

    

    

4  
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5  

 

 

 

 

12.6  

 

1  

 

SO2 NOX  

 

 

 

 

SO2 NOX  

 

 

 

2  
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pH CODCr BOD5 SS  

 

 

3  

1 4  

LeqdB A  

2  

 

12.6-1  

12.6-1   

    

  SO2 NOX  

   pH CODCr BOD5 SS
 

 1   

12.7  

“ ”

12.7-1  

12.7-1  “ ”  
    

 
 

 
15m  

GB13271-2001
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COD SS  

 
0.3m3

3m3

1.5 m3

12m3/d GB/T18920-2002

150m3  

GB/T18920-2002

GB/T18921-2002

 

 

 

10m2

 

100% 

  

 

10m2

 

 
10m2

 

 
 

  
 2  

 LNG  

2916m3 

1.4m
0.2m 1.2m  

 

 

   / 
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13.  

13.1  

2011 2013

“  9 ”

 

2015 8

LNG [2005]53

 

LNG

 

 

13.2  

1  

2015 9 14 ~20

TSP PM10

GB3095-2012  

2  

2014 2 17 -19

480m  

CODcr BOD5

 

CODcr BOD5  

 

CODcr BOD5
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CODcr BOD5  

3  

2015 9 14 -15

4

GB3096-2008 2 ≤60dB(A), ≤50dB(A)

 

13.3  

1  

 

 

 

2011 88

[2011]88

 

 

2  

 

15m
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GB13271-2014

15m

30m  

 

6.2-11

GB3095 2012

 

 

1  

2

 

0.3m3 3m3

12m3/d GB/T18920-2002

150m3  

3 2916m3  

 

10m2 30m2

10m2  

 

 

13.4  
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6.2-11

GB3095

2012

 

GB50183-2004

 

 

13.5  

 

 

13.6  

 

1

 

2 F 2.5m/s CH4

37m CO2

115.7 m 70

0.7×10-3 /

 

CH4 CO2 0

 

3

2916m3

 

4
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13.7  
2006 2 14

 

13.8  

1  

 
0.058t/a SO2 1.77t/a NOX:8.28t/a  

2  

 

 

GB/T18920-2002

 

3  

100℅  

13.9  

 

GB50183-2004 40m
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CH4 CO2

 

“ ”

 
 

 


