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҅ɻ ғ  

1                                                Ҳ ғ Ӏ  

 1978 1990 2000 2005 2010 2014 2015 2016 

ֲ /ֲ̓ 96529 114333 126743 130756 133920 136782 137462 138271 

ֲ /% 17.9 26.4 36.2 43.0 49.7 54.8 56.1 57.4 

GDP /% 11.7 3.8 8.4 11.4 10.6 7.3 6.9 6.7 

GDP/ַᾝ 3650 18668 99215 187319 413030 643974 689052 744127 

/% 

ѿ֟ҙ 

 

27.9 

 

27.1 

 

15.1 

 

12.1 

 

10.1 

 

9.2 

 

9.0 

 

8.6 

ԋ֟ҙ 47.9 41.3 45.9 47.4 46.7 42.7 40.5 39.8 

҈֟ҙ 24.2 31.6 39.0 40.5 43.2 48.1 50.5 51.6 

ֲ GDP/ᾝ/ֲ  149 344 949 1748 4556 7664 8007 8127 

ѿ /Mtce 571.4 987.0 1469.6 2613.7 3606.5 4258.1 4299.1 4360.0 

ᶭ /% -12.4 -18.4 26.4 36.4 54.5 59.3 60.7 65.5 

ֲ ῀/ᾝ 343 1510 6280 10493 19109 28844 31195 33616 

῾ ֲ ῀/ᾝ 134 686 2253 3255 5919 10489 11422 12363 

/̓  135.8 551.4 1608.9 3159.7 7801.8 15447 17228 19440 

ֲ /kgce 594 864 1160 1999 2693 3113 3128 3153 

ֲ /kWh 14 42 132 217 381 505 530 584 

ҙ ֟ /ַᾝ  847 2840 10206 20899 31725 32474 32937 

/TWh 256.6 621.2 1355.6 2500.3 4207.1 5794.5 5810.6 5911.1 

֟ /Mt 31.8 66.4 128.5 353.2 637.2 822.3 803.8 808.4 

֟ /Mt 65.2 209.7 597.0 1068.9 1881.9 2492.1 2359 2414 

₮ /ַ ᾝ 97.5 620.9 2492.0 7619.5 15777.5 23427.8 22749.5 20844.4 

/ַ ᾝ 108.9 533.5 2250.9 6599.5 3962.4 19603.9 16819.5 15797.5 

SO2 /Mt  15.02 19.95 25.49 21.85 19.74 18.59 17.55 

ֲ ᾫ ᾝ  1.53 4.7832 8.2785 8.1943 6.7695 6.1428 6.2284 6.6423 

 

̔1ȁGDP ᴇ ̆ ᴇ Ȃ 

2ȁ2016 ֲ ҹ 41.2%Ȃ 

3ȁ2016 7 ̆ ḱ GDP ̆ ₮ ᵬҹ ֟ ῀ GDP

Ȃḱ ̆2005~2015 GDP ⱴ 1.06%Ȃ 

4ȁ ҙ ֟ ҙȁ ҙȁ ⱴ ҙȁ

ⱬ ֟ ᶫ ҙȁ ֟ ᶫ ҙȂ1990 ҹῃ └ᴑҙ̆2000͘ 2016 ҹ ֟

Ȃ 

̔ ̕ ῏ ̕Ҭ ⱬᴑҙ ᴪ̕ Ḡ Ȃ 

 

 



 

2 

 

2                                       Ҳ ⅎ ғ Ӏ Ѓ2016 Є 

     
GDP/ 

ַᾝ % 
ֲ /҆ 

҈֟ҙ

/% 

/

҆ tce 

ֲ  GDP/

ᾝ 

ֲ
/kgce 

ֲ

῀/ᾝ 

/

ַ kWh 

ῃ  744127 57.4 138271 51.6 436000 8127 3153 23821 59111.2 

֤ 24899 86.5 2173 80.3 6853 17271 3154 52530 433.7 

 17885 82.9 1562 54.0 8260 17406 5288 34074 616.1 

 31828 53.3 7470 41.7 29395 6454 3935 14433 2630.6 

 12928 56.2 3682 55.8 19384 5312 5265 19049 2510.5 

ῤ  18833 61.2 2520 42.5 18927 11171 7511 24127 3949.8 

 22038 67.4 4878 51.5 21667 7571 4442 26040 1731.5 

 14886 56.0 2733 41.9 8142 8141 2979 19967 739.1 

 15386 59.2 3799 53.7 12126 6071 3192 19838 897.9 

҉  27466 87.6 2420 70.5 11387 17120 4705 54305 807.3 

 76086 67.7 7999 50.1 30235 14361 3780 32070 4667.7 

 46485 67.0 5590 51.6 19610 12635 3506 38528 3089.1 

 24118 52.0 6196 41.0 12332 5910 1990 19998 2206.2 

 28519 63.3 3874 42.9 12180 11184 3144 27650 2004.6 

 18364 53.1 4592 40.4 8440 6055 1838 20110 922.9 

қ 67008 59.0 9947 47.3 37945 10245 3815 24685 5103.6 

 40160 48.5 9532 41.4 23161 6377 2430 18443 2622.5 

 32298 58.1 5885 44.7 16404 8039 2787 21787 2423.1 

 31245 52.8 6822 46.3 15469 6935 2268 21115 1284.1 

қ 79512 69.2 10999 52.1 30145 11034 2779 30296 4082.0 

 18245 48.1 4838 39.6 9761 5727 2018 18305 1275.8 

 4095 56.8 917 53.7 1938 6684 2113 20653 268.6 

 17559 62.2 3048 49.0 8934 8762 2931 22034 670.8 

 32681 49.2 8262 45.4 19888 5997 2407 18808 3141.6 

 11734 44.2 3555 44.7 9948 5005 2798 15121 1839.7 

Ԑ  14870 45.0 4771 46.2 10357 4872 2171 16720 2469.5 

 1150 - 331 53.5 - 5343 - - 46.3 

 19165 55.3 3813 42.2 11716 7607 3073 18874 1734.8 

 7152 44.7 2610 51.6 7523 4141 2882 14670 1131.2 

 2572 51.6 593 58.6 4134 6587 6971 17302 537.5 

 3150 56.3 675 45.6 5405 7099 8007 18832 1144.4 

 9550 48.4 2398 45.6 15651 6092 6527 18355 2719.1 

 

̔ ̕ ᴍ Ȃ 
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3                                 Ҳ Ѓ ɻ ЄGDP ָ GDP Ѓ2016 Є 

GDP/ַ ᾝ 

1 қ 11971 

2  11455 

3 қ 10088 

4  6998 

5  6046 

6  5296 

7  4920 

8  4862 

9  4799 

10  4704 

11  4294 

12 ҉  4135 

13 ֤ 3749 

14  3631 

15  3318 

ֲ GDP/ ᾝ 

1  17406 

2 ֤ 17271 

3 ҉  17120 

4  14361 

5  12635 

6  11184 

7 ῤ  11171 

8 қ 11034 

9 қ 10245 

10  8743 

 

̔ Ȃ 

 

 

4                                 ָ ғ Ѓ2016 Є 

 Ҭ     ḇ   ҕ  

ֲ /҆ 1382.7 324.0 514.0 126.9 146.4 1304.0 7360 

ֲ GDP/ᾝ 8127 57436 31654 38917 8929 1723 10272 

ֲ Ữ         

        /t 181 711 109 2.7 1072 46 155 

       /t 2.53 14.81 1.37 0.05 75.14 0.60 30.64 

       /m3 3760 24691 2232 160 314890 1150 25584 

ֲ ѿ /kgce        

ֲ /kWh 4275 13422 6323 8117 7264 1003 3372 

ֲ ֟ /kg 585 243 316 826 484 73 221 

ֲ /  140 815 657 715 366 38 170 

ֲ CO2 /t-CO2 6.30 16.19 8.02 10.05 11.11 1.84 4.87 

 

̔Ҭ Ữ ҹҬ Ȃ 

̔Ҭ ̕IEA̕World Bank̕IMF̕ BP Statistical Review of World Energy̆June 2017̕ 

̆ ҍ Ύ̆2016 ̕ ᴪ̆ҕ Ȃ 
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5                                       Ҳ ɻ Ӧ  

  

     ɯɯֲ ֟ ṿ/ ᾝ̂2016̃ ῃ ̔8127    ̔ 25790   ᵞ̔ 4141 

       ֲ ῀/ᾝ̂2016̃  ῃ ̔33616  ̔҉ 57692   ᵞ̔ 25694 

       ̔ ֲ ῀/ᾝ̂2016̃ ῃ ̔12363  ̔҉ 25520   ᵞ̔ 7457 

  

         

ֲ /kgcê 2016̃ ῃ ̔3153    ̔ 8007     ᵞ̔ 1838 

                    ֲ /kWĥ2016̃ ῃ ̔4281    ̔ 13139   ᵞ̔ 1487 

ֲ /kWĥ2016̃ ῃ ̔584      ̔ 984       ᵞ̔ 306 

       Ӡ  

ֲ /kgcê 2015̃  ῃ ̔3128    ̔4460             ῾ ̔1425 

ֲ /kWĥ2016̃  ῃ ̔4281    ̔ 13012  ῾ ̔ 1487 

ֲ /kWĥ2016̃ ῃ ̔584      ̔ 1128    ῾ ̔ 231* 

  

 2016 ̆Ҭ ῀ 1% ῃ 1/3 ̆

῀ ᵞ 1/4 ῃ 1%  

ֲ ῀/ᾝ̂2016̃ 20% ῀ ̔70349    20%ᵞ ῀ ̔13004 

῾ ֲ ῀/ᾝ̂2016̃ 20% ῀ ̔28448    20%ᵞ ῀ ̔3007 

/ ̂2016̃ ῃ ̔57.5   ̔80.0   ̔ ̔27.9    ̔҉

140.5  γ ̔ ῾ 0.3 

/ ̂2016̃ ῃ ̔90.9  ̔123.7   ̔ ̔47.6   ̔қ

272.0**     ᵞ̔ ῾ 0.0 

/ ̂2016̃ ῃ ̔27.7    ̔35.5  ̔ ̔17.4  ̔ 70      

ᵞ̔ ῾ 12.4 

 

̔*ҹ 2015 ̕**2014 Ȃ 

̔ ̕ ȁ ̕Ҭ ῾ҙ ̕Ҭ ⱬᴑҙ ᴪ̕ ̆ ֤ Ҭ

ᴪ Ҭ ȇ̆Ҭ 2017ȈȂ 
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6                                                  Ҳ Ⱶ  

ᴍ 
҉

/% 

ⱬ ҉ 

/% 

ῤ ֟ ṿ ҉

/% 
 ⱬ  

1990 1.8 6.2 3.8 0.47 1.63 

1991 5.1 9.2 9.2 0.55 1.00 

1992 5.2 11.5 14.2 0.37 0.81 

1993 6.3 11.0 14.0 0.45 0.79 

1994 5.8 9.9 13.1 0.44 0.76 

1995 6.9 8.2 10.9 0.63 0.75 

1996 3.1 7.4 10.0 0.31 0.74 

1997 0.5 4.8 9.3 0.06 0.52 

1998 0.2 2.8 7.8 0.03 0.36 

1999 3.2 6.1 7.6 0.42 0.80 

2000 4.5 9.5 8.4 0.54 1.13 

2001 5.8 9.3 8.3 0.70 1.12 

2002 9.0 11.8 9.1 0.99 1.30 

2003 16.2 15.6 10.0 1.60 1.56 

2004 16.8 15.4 10.1 1.66 1.52 

2005 13.5 13.5 11.3 1.19 1.19 

2006 9.6 14.6 12.7 0.76 1.15 

2007 8.7 14.4 14.2 0.61 1.01 

2008 2.9 5.6 9.6 0.30 0.58 

2009 4.8 7.2 9.2 0.52 0.78 

2010 7.3 13.2 10.6 0.69 1.25 

2011 7.3 12.1 9.5 0.77 1.27 

2012 3.9 5.9 7.7 0.51 0.77 

2013 3.7 8.9 7.7 0.48 1.16 

2014 2.1 4.0 7.3 0.29 0.55 

2015 1.0 2.9 6.9 0.14 0.42 

2016 1.4 5.0 6.7 0.21 0.75 

 

̔ Ȃ 
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7                                    Ҳ ֥ ֥ Ὴ Ѓ2016 Є 

֟  ֟  ῃ % 

 808.4Mt 49.6 

 31.87Mt 54.1 

 241.4Mt 57.1 

 7.74ַ  50 

 110.8ַ m2 65 

 49.44Mt 75.7 

 2811.9̓  30.3 

 14342҆  75 

—  8482҆  54 

 15770҆  50 

 7621҆  52 

 2.9ַ  80 

 20.6ַ  77 

ᾣᴟ  49GW 71 

LED  80ַ  80 

 

̔ ̕ ҙ Ḥ ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕

Ҭ ᴪ̕Ҭ ᴪ̕Ҭ ᴪ̕ ҙ Ȃ 

 

 

  



 

7 

 

8                                       Ҳ ֥ ֥  

 1990 2000 2010 2012 2013 2014 2015 2016 

֟          

        /Mt 66.4 128.5 637.2 723.9 813.1 822.7 803.8 808.4 

        /Mt 209.7 597.0 1881.9 2209.8 2419.2 2476.1 2359.2 2413.5 

        /Mt 0.85 2.79 15.77 23.14 25.44 27.52 31.41 31.87 

        Ә /Mt 1.57 4.70 14.21 14.87 15.99 16.97 17.15 17.81 

        ῾ /Mt 18.80 31.86 63.38 68.32 70.26 68.87 74.32 71.29 

/ ҆         

         0.51 2.07 18.27 19.28 21.12 23.73 24.50 28.12 

        —  4.63 12.79 72.96 84.27 92.61 87.96 79.93 84.82 

         10.33 39.36 118.30 128.23 127.76 141.29 144.56 157.70 

         0.24 18.27 108.88 124.0 130.6 144.63 142.00 143.42 

 

̔ Ȃ 

 

 

 

9                              Ҳ Ѓ2016 Є 

 ֤ ҉   қ  қ֤ 

ᵟֲ /҆ 2173 2420 1191 826 1332 

ֲ ῀/ ᾝ 7908 8176 7331 6308 16930 

ֲ ᵟ /m2 35 33 40 32 35 

      

ֲ / /  49 30 75 80 46 

/ /  166 205 167 272 275 

/ /  127 185 128 187 211 

/ /  103 141 119 123 127 

 

̔1ȁ ֤ȁ҉ ȁқ ֲ ҹ Ȃ 

        2ȁ ȁқ ȁ ȁ ҹ 2011 Ȃ 

        3ȁ қ֤ҹ 2014 ̆қ֤ ȁ ȁ ҹ 2014 ṿȂ 

̔2017Ҭ ̕ ֤ȁ҉ ȁ ȁқ ̕ ̆ ҍ

Ύ 2016 ̕қֲ֤ ῀̆ Ⱶ ̕қֲ֤ ᵟ ̆ Ⱶ ל ̕

қ֤ ֲ ̆ ᴪȂ 
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10                                             Ҳ Ӧ  

 

 2000 2010 2013 2014 2015 2016 

ֲ GDP/ ᾝ 949 4556 7063 7664 8007 8127 

ֲ ῀/ᾝ 6280 19109 26955 28844 31195 33616 

῾ ֲ ῀/ᾝ 2253 5919 8896 10489 11422 12363 

/% 39.4 35.7 35.0 37.8 37.1 35.0 

῾ /% 49.1 41.1 37.7 34.2 34.8 32.2 

ֲ ᵟ /m2       

̂ ̃ 20.3 31.6 33.1 33.3 33.5 36.6 

῾ ̂ ᵟ ̃ 24.9 34.1 38.1 38.6 39.0 45.8* 

ΐ //

 
      

 30.8 112.1 102.2 107.4 114.6 123.7 

῾  1.3 16.0 29.8 34.2 38.8 47.6 

—        

 80.1 96.6 89.2 91.1 94.0 96.4 

῾  12.3 45.2 72.9 77.6 82.6 89.5 

       

 116.6 137.4 118.6 122.0 122.3 122.3 

῾  48.7 111.8 112.9 115.6 116.9 118.8 

       

 9.7 71.2 71.5 76.2 78.5 80.0 

῾  0.5 10.4 20.0 23.5 25.7 27.9 

       

 0.5 13.1 22.3 25.7 30.0 35.5 

῾  ˈ ˈ 9.9 11.0 13.3 17.4 

ֲ /kgce 1160 2693 3063 3113 3128 3153 

ֲ /kWh 132 381 500 505 530 584 

 217 445 528 525 532 576 

῾  84 316 465 485 506  

 

̔῾ ֲ Ẓ ̆2016 594kWh̆ ̂2017Ҭ Ȃ̃ Ҍ ̆

̂2016 ῃ 2281ַ kWh̃̆ ῾ ҹ 47.6 ̆

ֽҹ 123.7 38.5%ȂẒ ῾ ῾◐֟ ⱴ ῀ Ȃ 

* Ȃ 

̔ ̕Ҭ ⱬᴑҙ ᴪȂ 
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11                                              Ҳ   ‟ 

 1978 2000 2005 2010 2013 2014 2015 2016 

῾ ֲ / ҆ 790.14 808.37 745.44 674.15 629.61 618.66 603.46 589.73 

‰/ᾝ/ֲ 100 625 683 1274 2300 2300 2300 2300 

ֲ / ҆ 250.0 32.1 23.7 26.9 82.5 70.2 55.8 43.4 

ֲ / ҆ 450.0 35.0 13.0 5.3 1.23 0.2 0 0 

ֲ /kWh 8* 84 149 316 465 485 506  

 

̔ 1ȁ ҕ ‰ֲ̂ 1.25 ᾝ/ ̃̆ Ҭ 2015 ֲ 2ַȂ 

         2ȁ2015 ̆ 3.98҆ ֲ ҉ԅ Ȃ 

         3ȁ*1980 Ȃ 

̔ ̕Ҭ ⱬᴑҙ ᴪ̕ ̕ ᴪȂ 
 

 

 

12                                                   Ҳ ָ Ѓ2016 Є 

/  
15 ҉ץ

ֲ /% 

Ҭ 6

ֲ҉ץ /% 
ֲ GDP/ ᾝ ֲ /kWh 

ῃ   75.99 ῃ    5.42 ῃ    13.33 ῃ     8127 ῃ     584 

  ҉ 82.75   ֤ 1.72   ֤ 42.33    17406    984 

  68.20   37.33    7.19 ᵞ   4141    306 

          ֤81.95           1.91           ҉ 28.71            ֤17271            924 

          81.33           2.09           23.31            ҉ 17120            ֤900 

          71.10           16.63           Ԑ 9.47             5005            ҉ 900 

          Ԑ 70.50           13.01           8.44             Ԑ 4721              320 

                351 

 

̔2016Ҭ ̕Ҭ ⱬᴑҙ ᴪ̕ ҹ Ȃ  



 

10 

 

13                                           Ҳ ῎ ҟ Ѓ2015 Є 

 
Ҭ

Ὲ  

Ҭ

Ὲ  
ᾥ Ὲ  Ὲ  

֟ /Mt 164.9 49.4 109.6 96.4 

֟ /ַ m3 1139 203 1152 734 

ҙ ῀/ַ ᾝ 4320.1 4572.0 4076.7 3962.2 

/ֲ҆ 160.29 96.17 8.48 8.39 

     

ֲ ֟ /t 51.4 102.9 1245.3 1150.0 

ֲ ֟ /҆ m3 2.11 7.11 135.85 87.49 

ֲ ҙ ῀/҆ ᾝ 47.54 26.95 480.74 472.25 

 

̔ ȇ ȈҬ ̕ ȇ ℮ȈȂ 

 

 

 

14                                          ∆ῇῊ 500 Ҳ ᴗҟ 

                               ᴑҙ  ҙ ῀/ַ ᾝ 

2 Ὲ  3152 

3 Ҭ Ὲ  2675 

4 Ҭ Ὲ  2620 

100 Ὲ  712 

115 Ҭ Ὲ  659 

190 Ҭ ⱬ Ὲ  489 

211 Ҭ Ὲ  452 

222 Ҭ Ḥ Ὲ  437 

274 Ҭ Ὲ  375 

276 Ҭ  373 

312 Ҭ Ὲ  339 

320 ῟Ҭ  334 

326 Ὲ  327 

337 ҙ  319 

368 ⱬ Ὲ  295 

372 қ Ὲ  293 

382 Ҭ Ὲ  282 

397 Ҭ Ὲ  273 

430 Ὲ  256 

433 Ὲ  251 

445 ҙ Ὲ  243 

448  241 

454 Ҭ Ὲ  239 

476 ҙ Ὲ  229 

 

̔ ȇ Ȉ2017 7 20 Ȃ   



 

11 

 

 ԑɻ҅ ᶱ  

15                                  қ Ỵ Ỵ֥ Ѓ2016 Є 

/ַ t /ַ t /ַ҆ m3 

Ҭ  2492(73) ῤ  412(366.4) ᴚ  33.5(165.5) 

 2304(349) ᴿ 365(70.2) ḇ  32.3(55.7) 

ḇ  1570(408) ⱴ  232(129.2)  23.4(143.1) 

≠֒ 764(179) ᴚ  217(124.3)  17.5(261.1) 

 606(88) ᴚ ᾥ 195(89.3)  8.7(11.6) 

 405(230)  139(97.2) ᴿ 8.4(77.0) 

Ӌᾥῌ 339(377)  134(89.6)  6.1(98.5) 

ᾥ  336(329) ḇ  110(20.2) ῤ  5.7(166.3) 

 302(120) ≠ ֒ 66(389.7) ≠֒ 5.3(117.7) 

֒ 280(80) ≠  ֒ 51(66.4) Ҭ  5.2(38.0) 

ҕ  11393(153)  48(11.0) ≠֒ 4.5(49.3) 

  ᾥ  41(53.0) ᴚ ᾥ 3.7(>500) 

  Ҭ  35(17.3) ≠֒ 3.5(38.1) 

   34(104.8)   

   18(14.6)   

   11(12.9)   

   10(9.4)   

  OPEC 1661(99.9)   

  ҕ  2255(57.6) ҕ  188.3(55.0) 

 

̔1ȁ Ữ ׆ Ữ Ҭ ₮ Ȃ 

        2ȁҬ Ữ ҹ Ȃ Ữ ҹNational Mining AssociationȂ 

        3ȁ ῤҹỮ֟ Ȃ 

̔BP Statistical Review of World Energy, June 2017̕ ȇ Ȉ2016 ̕Ҭ

Ȃ 
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16                                        Ҳ ɻ ɻ Ỵ  

  
 38796ַ tȂ2016 Ữ 1.6ַ҆ t̆▼ᵩ Ữ 2492ַ tȂ 

  

 ̔ 1257ַ t̆ 301ַ tȂ2016 ▼ᵩ Ữ 35ַ tȂ 

 ̔ 60ַ t̆ 23ַ tȂ 

 ̔ 2432ַ t̆ 120ַ tȂ 

  

 ̔ 90ַ҆ m3̆ 50ַ҆ m3̆2016 Ữ 14.18

ַ҆m3̆▼ᵩ Ữ 5.2ַ҆ m3Ȃ 
  ̔ 30ַ҆ m3, 12.5ַ҆ m3Ȃ2016 Ữ 5740ַ 

m3̆▼ᵩ Ữ 3407ַ m3Ȃ 

 ̔ 122ַ҆ m3̆ 22ַ̓ m3Ȃ2016 ̆ Ữ 5440ַ m3Ї

Ữ 1302ַm3Ȃ 

 

̔ Ȃ 
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17                                                   Ҳ ⅎ ֥  

ᴍ /Mt       /Mt /ַ m3 /TWh ῒҬ  

1990 1080 138.3 153.0 621.2 126.7 

1991 1087 141.0 160.7 677.5 124.7 

1992 1116 142.1 157.9 753.9 130.7 

1993 1150 145.2 167.7 839.5 151.8 

1994 1240 146.1 175.6 928.1 167.4 

1995 1361 150.1 179.5 1007.0 190.6 

1996 1397 157.3 201.1 1081.3 188.0 

1997 1388 160.7 227.0 1135.6 196.0 

1998 1332 161.0 232.8 1167.0 198.9 

1999 1364 160.0 252.0 1239.3 196.6 

2000 1384 163.0 272.0 1355.6 222.4 

2001 1472 164.0 303.3 1480.8 277.4 

2002 1550 167.0 326.6 1654.0 288.0 

2003 1835 169.6 350.2 1910.6 283.7 

2004 2123 175.87 414.6 2203.3 353.5 

2005 2365 181.35 493.2 2500.3 397.0 

2006 2570 184.77 585.5 2865.7 435.8 

2007 2760 186.32 692.4 3281.6 485.3 

2008 2903 190.43 803.0 3495.76 637.0 

2009 3115 189.49 852.7 3714.65 615.6 

2010 3428 202.41 957.9 4207.16 722.17 

2011 3764 202.88 1053.4 4713.02 698.95 

2012 3945 207.48 1106.1 4987.60 872.10 

2013 3974 209.92 1208.6 5431.64 920.29 

2014 3874 211.43 1301.6 5794.46 1072.88 

2015 3747 214.36 1346.1 5810.58 1126.42 

2016 3411 199.69 1368.7 6142.49 1193.37 

  

̔ Ȃ 
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18                                            қ ɻ ɻ ֥  

  /Mt 

 

  /ַ

m3 

 

  

 2010 2013 2014 2015 2016  2010 2013 2014 2015 2016 

ᴿ 473.8 538.4 543.4 568.5 597.4  6035 6891 7283 7673 7490 

ḇ  511.8 531.0 534.1 540.7 547.5 ḇ  5889 6047 5787 5733 5790 

 332.9 448.5 519.9 567.2 440.2 ᴚ  1462 1640 1726 1925 2020 

ᴚ  208.8 165.8 169.2 182.6 221.2  1167 1565 1772 1814 1810 

ᴚ ᾥ 121.5 153.2 160.3 197.0 214.7 ⱴ  1599 1561 1620 1635 1520 

ⱴ  160.3 194.4 209.8 215.5 209.7 Ҭ  949 1171 1302 1346 1370 

Ҭ  202.2 209.9 211.4 214.6 199.7  1077 1087 1088 1172 1170 

 133.3 165.7 167.3 175.5 180.9 ᴿ 877 1000 1082 1064 1090 

 122.5 151.5 150.8 149.1 153.3 ≠֒ 804 815 833 829 910 

 111.4 109.8 122.1 131.8 132.3 ≠֒ 526 578 613 671 910 

ῤ  146.7 137.9 139.5 135.2 126.0       

 145.6 141.8 137.1 127.6 121.2       

ҕ  3979.3 4126.3 4220.6 4361.9 4340.2       

OPEC 1667.2 1734.4 1729.6 1806.6 1860.6 ҕ  32026 34088 34606 35386 35500 

  /Mt          

 2010 2013 2014 2015 2016       

Ҭ  3428 3974 3874 3747 3411       

 573.8 619 648 678 692       

 983.7 950 907 813 661       

≠֒ 424 471 491 442 426       

ḇ  321.6 355 358 372 385       

 305.9 449 458 392 350       

 254.3 256 262 252 251       

 182.3 190 186 184 176       

ῌ 133.2 143 137 136 131       

ᾥ  110.8 120 114 106 102 

 
      

ҕ  7254.6 8231 8165 7861 7460       

 

̔ ֟ Ȃ2012 ֟ ̂Mt̃Ҭ 510̆ 185̆ ḇ 77̆ 72̆

≠֒ 71̆ ῒ 68̆ ῌ 64̆ 47Ȃ 

̔BP Statistical Review of World Energy̕ ȇ Ȉ̕ Ҭ ̕DOE/EIAȂ 
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19                                                   Ҳ қ ɻ ɻ ɻ ֥  

 

Ҭ  ҕ  

 

/Mt 

 

/Mt 

 

/ַ m3 /TWh 

 

/Mt 

 

/Mt 

 

/ַ m3 

 

/TWh 

1950 43 0.2 0.07 4.6 1853 539 1851 959 

1960 397 5.2 10.4 59.4 2658 1087 4889 2358 

1970 354 30.7 28.7 115.9 2959 2275 10400 5069 

1980 620 106.0 142.7 300.6 3775 2974 15256 8247 

1990 1080 138.3 153.0 621.2 4738 3164 19912 11774 

2000 1384 163.0 272.0 1355.6 4693 3612 24323 15380 

2005 2365 181.4 493.2 2500.3 6036 3897 27798 18312 

2006 2570 184.8 585.8 2865.7 6443 3910 28802 19026 

2007 2760 186.3 692.4 3281.6 6511 3901 29547 19908 

2008 2903 195.1 803.0 3495.8 6795 3935 30608 20342 

2009 3115 189.5 852.7 3714.7 6881 3831 29759 20136 

2010 3428 202.4 948.5 4207.2 7255 3978 32026 21325 

2011 3764 202.9 1026.9 4713.0 7659 4011 33157 22051 

2012 3945 205.7 1070.4 4987.6 7865 4120 33802 22504 

2013 3974 209.9 1170.5 5431.6 8231 4127 34088 23127 

2014 3874 211.4 1301.6 5794.4 8165 4221 34606 23867 

2015 3747 214.6 1346.1 5810.6 7861 4362 35386 24082 

2016 3411 199.7 1368.7 6142.5 7460 4340 35500 24816 

 

̔ ̕UN World Energy Supplies; BP Statistical Review of World Energy̕ ῃӥ̆

Ҭ ῃӥ₮ ̆1997̆ ֤Ȃ 
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20                                                  Ҳ ֥ қ ᵣ  

 1990 2000 2005 2010 2012 2013 2014 2015 2016 

ѿ  

        /Mtce 

 

1039.2 

 

1385.7 

 

2290.4 

 

3121.3 

 

3510.4 

 

3587.8 

 

3618.7 

 

3620.0 

 

3460.0 

        β  3 3 2 1 1 1 1 1 1 

 

        /Mt 

 

1080 

 

1384 

 

2365 

 

3428 

 

3945 

 

3974 

 

3874 

 

3747 

 

3411 

        β  1 1 1 1 1 1 1 1 1 

 

        /Mt 

 

138.3 

 

163.0 

 

181.4 

 

202.4 

 

205.7 

 

209.9 

 

211.4 

 

214.6 

 

199.7 

        β  5 5 6 5 4 4 4 

 

 

4 5 

 

        /ַm3 

 

153.0 

 

272.0 

 

493.2 

 

948.5 

 

1070.4 

 

1170.5 

 

1301.6 

 

1346.1 

 

1368.7 

        β  20 19 13 7 7 6 6 6 6 

 

        /TWh 

 

126.7 

 

222.4 

 

397.0 

 

722.2 

 

782.1 

 

920.3 

 

1072.9 

 

1126.4 

 

1193.4 

        β  4 4 1 1 1 1 1 1 1 

ⱬ 

        /TWh 

 

621.2 

 

1355.6 

 

2500.3 

 

4207.2 

 

4987.6 

 

5431.6 

 

5794.5 

 

5810.6 

 

6142.5 

        β  4 2 2 2 1 1 1 1 1 

 

̔ ̕BP Statistical Review of World EnergyȂ 

 

 

21                                               Ҳ қ ֥ ֥ᴗҟ 

1̆ Ȃҕ ̆ Ὲ ̆2016 ֟ 554MtȂҬ ̆ ̆2016 ֟ 447MtȂ  

2̆ Ȃҕ ̆ ᴿ Ὲ ̆2016 ֟ 597.4 MtȂҬ ̆ Ὲ ̆2016

֟ 36.56MtȂ  

3̆ Ȃҕ ̆Ҭ ̆2016 ⱴ ⱬ 294.4MtȂҕ ԋ̆ ᾥ Ὲ ̆

263.3 MtȂ  

4̆ Ȃҕ ̆ḇ ҙῈ ̆2016 ֟ 4215ַ m3ȂҬ ̆ Ὲ ̆

365.0ַ m3Ȃ  

5̆ ⱬȂҕ ̆Ҭ ̆2016 16554̓ kW̆ 6216ַ kWhȂ 

6̆ Ȃҕ ̆Ҭ ҈ ̆2016 5064҆ kW, 2061ַ kWh, ῒҬ҈

935.3ַ kWh̆ 183.0ַ kWh, 610.0ַ kWh̆ 332.3ַ kWhȂ 

7̆ Ȃҕ ̆Ҭ ̆2016 2038҆ kW, 1156ַ kWhȂ 

8̆ Ȃ ҕ ̆Ҭ ⱬ Ὲ ̆2016 915҆ kWȂ ̆ ⱴ≠ ֒

Alta Ὲ ̆2014 102҆ kWȂ 

9̆ ⱬ └ Ȃҕ ̆Ҹ ̆2016 8.7GWȂҬ ̆ Ὲ

̆ 6.3 GWȂ 



 

17 

 

10̆ ᾣᴟ Ȃҕ ̆ Kunrooᾣᴟ ̆ 100҆ kW̆2017 4 28 ֟ȂҬ

̆ ᾣᴟ ̆2017 2 85҆ kWȂ  

11̆ ᾣᴟ ᴆ└ Ȃҕ ̆Ҭ Ὲ ̆2016 150.5҆ kWȂҕ ԋ̆ First Solar

Ὲ ̆2016 150.0҆ kWȂ  

12̆ Ȃҕ ̆ ӏ Ὲ ̆2016 ֟ 95.45 MtȂ ҕ ԋ̆Ҭ ̆

2016 ֟ 63.8MtȂ  

13̆ Ȃҕ ̆ Ὲ ̆2016 ֟ 34880҆ tȂҬ ̆ ̆2016

֟ 2809҆ tȂ  

14̆ Ȃҕ ̆Ҭ ̂ қ̃ ̆2015 ֟ 456҆ tȂ ̆ḇ ҙ Ὲ

̆2015 ֟ 360҆ tȂ  

15̆ Ȃҕ ̆ ≠ ҙῈ ̆2016 ֟ 182.7҆ tȂҬ ̆ ҙῈ ̆2016 ֟

121҆ tȂ  

16̆ Ȃҕ ̆ ≠ ҙῈ ̆2016 ֟ 171҆ tȂҬ ̆ ῐ

Ὲ ̆2016 ֟ 21҆ tȂ  

17̆ Ȃҕ ̆Ҭ ̆2016 ֟ 2.77ַ tȂ ̆ ̆2016

2.33ַ tȂ  

18̆ Ә Ȃҕ ̆ ᾥ Ὲ ̆2016 ֟ 1512҆ tȂҬ ̆Ҭ ̆

2016 ֟ 1064҆ tȂ 

19̆ Ȃҕ ̂ ̃̆ Ὲ ̂MOSAIC̃̆ 2015 ֟ 1330҆ tȂҬ ̆Ҭ

̆2015 1304҆ tȂ  

20̆ Ȃҕ ̆ ҙῈ ̆2016 ֟ 60MtȂҬ ̆ ҙῈ ̆2016 ֟

13.3MtȂ  

21̆ Ȃҕ ̆ ү Ὲ ̆2016 ῃ 1017.5҆ ȂҬ ̆҉ ̆2016

640҆ Ȃ 

22̆ ꜚ Ȃҕ ̆Ҭ ֒ Ὲ ̆2016 77.36҆ Ȃ ̆ Ὲ ̆2016

4.64҆ Ȃ 

23̆ Ȃҕ ̆Ҭ ҙ ̆ 2016 347 ̆3157.9̓ Ȃҕ ԋ̆

ף ̆2016 201 ̆2843.4̓ Ȃ 

24̆ Ȃҕ ̆Ҭ ⱬ ̆2016 1395.5҆ Ȃҕ ԋ̆ ̆2016

1156.5̓ Ȃ 

25̆ — Ȃҕ ̆Ҭ ̆2015 ῤ 1003҆ Ȃҕ ԋ̆ ̆483҆ Ȃ 

26̆ Ȃҕ ̆Ҭ ̆2016 ῤ 1008҆ Ȃ 

27̆ Ȃҕ ̆ ҈ ̆2016 4810҆ ȂҬ ̆TCL ̆2016

2050.7̓ Ȃ 

28̆ LED Ȃҕ ̆Ҭ ᾣ Ὲ ̆2016 2.69ַ Ȃ 

29̆ ҩֲ Ȃҕ ̆Ҭ ̆2016 5569҆ Ȃҕ ԋ̆ Ὲ ̆2016

5142҆ Ȃ 

30̆ Ȃҕ ̆ ҈ ̆2016 3.5ַ Ȃ ԋ̆ Ὲ ̆2016 2.1ַ

Ȃ 
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22                                               қ ῎ Ѓ2016 Є 

 ֟ /Mt ֟ /ַ m3 

1ȁ ᴿ Ὲ  597.4 1064 

2ȁᴚ Ὲ  196.0 1925 

3ȁҬ Ὲ  160.5 1039 

4ȁ ᾥ Ὲ  117.3 1067 

5ȁ ῤ Ὲ  143.2 547 

6ȁ Ὲ  102.3 726 

7ȁḇ Ὲ  165.2 519 

8ȁ ῌ/  75.5 866 

9ȁḇ ҙῈ  61.3 4215 

10ȁ Ὲ  61.7 626 

 

̔ Ữ ȁ֟ ȁ ⱬ 6 Ȃ 

̔ ȇ ℮ȈȂ 

 

 

23                                             Ҳ ֥                                    

 2015 ֟ /҆ toe 
2016 

/҆ toe /҆ t /ַ m3 

1ȁҬ  5466 5301 2392.0 365.0 

2ȁҬ  4120 3973 3655.0 37.7 

3ȁҬ  2500 2450 2110.0 48.0 

4ȁҬ  2467 2427 550.0 235.6 

5ȁҬ ≠  2747 2422 2390.2 4.04 

6ȁҬ  1247 1606 14.0 195.0 

7ȁҬ  1419 1340 1113.0 28.5 

8ȁ  1391 1266 1106.0 19.7 

9ȁҬ  1163 1070 813.0 31.6 

10ȁҬ  1083 1037 991.0 5.7 

 

̔1255m3 =1t Ȃ 

̔Ҭ ᴑҙ ᴪȂ 
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24                                            қ ꜘ ⱵЃ2016 Є                       

 /  ⱴ ⱬ/Mt  

 123 922.9 

Ҭ  48 485.1 

ḇ  32 256.1 

 23 237.6 

 22 190.8 

 5 148.0 

ᴿ 9 145.4 

 13 109.4 

 12 106.9 

≠ 13 105.9 

ⱴ  17 102.8 

ᴚ  14 102.0 

 6 77.0 

 9 71.4 

 8 70.3 

 7 69.5 

ⱴ  3 67.2 

ῤ  5 64.2 

ῌ 6 60.7 

ҕ  615 4579.4 

 

̔Ҭ ҙ 2016 206 ̆ⱴ ⱬ 784MtȂ 

̔ ȇ Ȉ̆ 2016-12-05Ȃ 

 

 

 

25                                                          қ ῎  

Ὲ  
ⱴ ⱬ/҆ t/  

2015 2016 

1ȁҬ Ὲ  26195 29440 

2ȁ ᾥ Ὲ  26240 26325 

3ȁҬ Ὲ  22255 22920 

4ȁ Ὲ  16085 15770 

5ȁ Ὲ  15520 15475 

6ȁ ῤ Ὲ  14110 13650 

7ȁ Ὲ  12030 12030 

8ȁ Ὲ  10935 11323 

9ȁḇ Ὲ  9670 10050 

10ȁ Ὲ  9785 9265 

 

ȇ̔ ℮ȈȂ 
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26                                         Ҳ ꜘ Ӏ ֥ ֥                                          ᵣЕMt  

 2000 2010 2013 2014 2015 2016 

ⱴ  210.8 426.8 478.6 503.0 522.0 541.0 

Һ ֟ ֟        

ȁ ȁ  120.83 252.09 296.12 316.83 335.17 347.8 

 41.32 76.76 98.33 110.29 119.99 129.0 

 8.78 17.08 25.06 30.01 35.19 39.8 

 70.73 158.25 172.73 176.53 179.99 179.0 

 20.54 25.37 25.57 25.42 23.84 25.87 

 

̔ ̕Ҭ ҙ ᴪȂ 
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27                Ҳ ╦ 10 ֥ Ѓ Є ֥                                          ᵣЕMt  

 2010 2011 2012 2013 2014 2015 2016 

1ȁῤ  786.7 979.0 1061.9 1031 908 901 838 

2ȁ  741.0 872.3 913.9 963 977 953 816 

3ȁ  356.4 405.0 427.5 493 515 502 512 

4ȁ  159.6 156.0 181.1 191 185 170 167 

5ȁ  103.1 120.0 139.2 147 143 156 158 

6ȁ қ 148.9 154.0 145.0 140 148 145 128 

7ȁ  131.5 130.0 147.1 140 130 135 122 

8ȁ  212.8 232.0 147.2 153 135 128 119 

9ȁ  67.1 77.9 82.3 87 86 79 67 

10ȁ  102.0 93.0 93.8 92 90 74 65 

 

̔Ҭ ҙ ᴪȂ 

 

 

 

28                                                       Ҳ ῎                                                                 ᵣЕMt  

 2014 2015 2016 

1ȁ  473.5 433.7 447.0 

2ȁҬ  183.0 159.4 135.2 

3ȁ қ  139.3 133.0 120.2 

4ȁ  167.5 173.5 117.9 

5ȁᾰ  102.1 108.0 114.0 

6ȁ ҙ  127.1 127.0 106.3 

7ȁ  107.0 105.3 91.2 

8ȁ  101.9 102.0 86.4 

9ȁ῟Ҭ  102.0 101.0 81.4 

10ȁ ҙ 90.2 98.4 74.3 

 

̔Ҭ ҙ ᴪȂ 
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29                         Ҳ Ѓ2016 Є                 ᵣЕ ֥ /Ҍ t  

1ȁ ῤ יּ  3500 

2ȁ ῤ Ӌ  3500 

3ȁ ῤ  3400 

4ȁ Ԛ 3300 

5ȁҬ  3000 

6ȁҬ  3000 

7ȁ ῤ Ԛ 2800 

8ȁ ῤ ᴚ  2200 

9ȁҬ  2000 

10ȁ ῤ  2000 

 

̔ ҕ Ԛ̆2015 ֟ 3544҆ tȂ 

 

 

 

30                         Ҳ ҟӀ  

 1990 2000 2005 2010 2012 2013 2014 2015 2016 

֟ /Mt 1080 1384 2365 3428 3945 3974 3874 3747 3364 

֟ /Mt 1047 1115 2229 3214 3547 3545 3438 3303 2942 

֟ /% 3.0 4.5 5.0 10.0 12.0 13.1 14.8 16.0 17.8 

/% 17.1 24.3 31.9 50.9 56.0 60.0 62.5 65.9 69.7 

/҆ҩ 7.01 3.32 2.48 1.50 1.20 1.25 1.10 0.96 0.90 

/Mt 1376.8 1410.5 2433.8 3490.1 4117.3 4244.3 4121.2 3969 3782 

    ῒҬ̔  438.0 566.8 1050.2 1497.3 1810.9 1898.5 1880.5 1816.6 1803.9 

₮ /Mt 17.29 58.84 71.68 19.03 9.26 7.51 5.74 5.33 8.78 

/Mt 2.00 2.02 26.17 164.78 288.51 327.08 291.22 204.06 255.51 

ᴇ

/ᾝ/t 
61.67 139.69 291.06 441.0 459.5 450.8 401.2 342.2 336.4 

Ԋ ֲ֙ /ֲ 7301 5816 5938 2433 1384 1067 931 598 538 

Ԋ ֙ /ֲ/Mt 6.76 4.20 2.51 0.71 0.35 0.27 0.24 0.16 0.16 

 

̔ ̕Ҭ ҙ ᴪ̕Ҭ ⱴ ≠ ᴪ̕Ҭ ⱬᴑҙ ᴪȂ 
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31                         ҟӀ  

 2014 2015 2016 

֟ /Mt 907.0 813.5 660.5 

        ֒  243.6 201.4 163.5 

ҙ ֟ṿ/ַ ᾝ 348.3 285.5 218.5 

Ữ /Mt 2319.7 2311.9 2303.8 

ῤ /Mt̂%̃     

         772.4̂92.8̃ 669.8̂92.8̃ 614.3̂92.8̃ 

         19.3̂2.3̃ 17.9̂2.5̃ 15.0̂2.3̃ 

        ҙ 39.0̂4.7̃ 34.9̂4.8̃ 31.3̂4.7̃ 

        ҙ 1.71̂0.2̃ 1.36̂0.3̃ 1.07̂0.2̃ 

         832.4̂100.0̃ 723.9̂100.0̃ 661.7̂100.0̃ 

/Mt    

         144.1 183.7 153.9 

         35.3 32.5 30.6 

₮ /Mt 88.21 67.08 54.67 

/Mt 10.29 10.27 8.93 

₮ ᴇ/ᾝ/t 31.59 28.87 27.21 

    

        Ԛ֟ /Mt̂%̃  321.72̂35.5̃ 278.29̂34.2̃ 225.89̂34.2̃ 

/% 40.2 39.9 38.3 

/% 58.0 59.3 59.3 

        ֟ ̂%̃  65.5 65.8 65.8 

ҩ /ҩ 1632 1460 1287 

/ֲ̓ 11.60 10.28 8.84 

Ԋ ֲ֙ /ֲ  16 12 9 

֟ /t/ֲ /  5.41 5.67  

        Ԛ 3.04 3.13  

         9.45 9.93  

 

̔1ȁ 60%Ȃ 

        2ȁ₮ ᴇȁԊ ֲ֙ ȁ ֟ Ҍ ֟ 1̓ tץҊ Ȃ 

̔National Mining Association, Most requested statisticsðUS Coal Industry 2017Ȃ 

 

 

32                   Ҳ ҟ ֥                                                        ᵣЕֽᾣ 

 2000 2010 2013 2014 2015 2016 

ῃ  26221.8 243797.8 435747.4 502004.9 551590.0 596500.8 

ҙ  2839.6 20899.3 29008.9 31724.9 32474.2 32937.4 

    ҙ 198.9 3888.1 5212.6 4682.1 4007.8 3037.7 

 ҙ 335.6 2716.8 3820.6 4023.0 3424.9 2331.0 

   ⱴ ȁ ⱴ ҙ 94.8 2029.6 3039.1 3239.8 2538.6 2696.2 

   ⱬȁ ⱬ ֟ҍᶫ ҙ 2130.3 11356.4 14726.4 17538.2 20171.4 22637.7 

   ֟ҍᶫ ҙ 60.0 908.4 2210.2 2241.8 2331.5 2134.8 

 

̔2000 ҹ ֟ ̕2010͘ 2016 ҹ ֟ Ȃ 

̔ Ȃ 
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Ҏɻ Ⱶ 

33                                                                  қ                                                            ᵣЕTWh 

≢ 2000 2005 2010 2012 2013 2014 2015 2016 

Ҭ  1356 2500.3 4207.2 4987.6 5431.6 5794.5 5810.6 5911.1 

 3991 4257.4 4325.9 4256.1 4267.1 4297.3 4301.6 4348.7 

 565 689.6 922.2 1053.9 1053.9 1102.9 1148.1 1308.4 

ḇ  878 954.1 1036.8 1066.4 1045.0 1064.1 1036.8 1063.4 

 1082 1153.1 1145.3 1101.5 1094.0 1061.2 866.3 1030.1 

ⱴ  599 614.9 629.9 610.2 629.9 608.2 629.9 652.3 

 564 620.3 621.0 617.6 606.1 614.0 621.0 646.9 

 349 402.9 484.8 553.7 583.6 582.3 597.6 581.5 

 541 575.4 573.2 560.5 553.8 555.7 573.2 568.7 

ҕ  15380 18311.6 21325.1 22504.3 23127.0 23867.0 24082.0 24816.4 

 

̔BP Statistical Review of World Energy̆June 2017Ȃ 

 

 

 

34                                                           қ Ⱶ                                                             ᵣЕTWh 

≢ 2005 2010 2013 2014 2015 2016 

Ҭ  397.0 722.2 920.3 1072.9 1126.4 1193.2 

ⱴ  362.2 349.4 389.8 377.1 381.5 385.6 

 336.2 401.3 383.7 367.8 376.3 382.6 

 273.1 261.8 270.6 260.0 252.6 260.0 

ḇ  173.8 167.6 180.4 172.9 169.4 182.4 

 136.6 117.5 128.5 136.0 136.8 142.8 

 96.8 110.0 131.1 130.2 123.6 127.4 

 76.3 90.6 81.6 87.1 96.4 82.1 

ῖ 72.8 66.4 61.2 64.2 74.4 62.5 

ῤ  77.9 76.6 83.6 82.3 76.1 61.1 

 51.9 62.9 68.2 62.5 53.7 59.2 

≠ 36.1 51.0 51.0 56.8 43.6 40.6 

ҕ  2913.7 3441.2 3791.0 3867.6 3928.8 4030.6 

 

̔BP Statistical Review of World Energy̆June 2017Ȃ 
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35                                                       Ҳ  

   /҆ kW 2016 /ַ kWh 

҈    2240 931 

  /Ԑ  1323 610 

  Ԑ /  600 332 

қ   480 240 

  Ԑ  585 215 

   272 182 

   360 176 

  Ԑ  420 174 

   490 154 

ԋ    330 136 

 

̔Ҭ ⱬᴑҙ ᴪȂ 
 

 

36                                                 қ Ѓ2016 Є 

 
   

/  /MW /  /MW ַ kWh /% 

        99 99535 4 5000 8053 18.5 

        58 63130 1 750 4095 72.0 

        43 40480 3 3036 435 0.5 

       Ҭ  36 33500 21 23435 2105 3.6 

       ḇ  36 27167 7 5904 1964 18.5 

        25 23017 3 4200 1572 31.7 

       ⱴ  19 13553 0 0 956 16.1 

       Ӌᾥῌ 15 13107 0 0 824 56.5 

        9 10728 0 0 868 14.1 

       ῖ 9 8849 0 0 544 34.3 

        16 9408 0 0 639 18.6 

        7 7121 0 0 548 22.9 

       ҕ  448 391665 58 62049 26883 10.8 

 

̔2011 3 12 ̆ ̂ҕ ̆10 ̆ 909.6҆ kW̃

9 ̆ Ҥ ̆ 4 ̆2016 3 Ȃ 

̔ ̂IAEÃ̕ ҕ ᴪ̂WNA Ȃ̃ 
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37                                                 Ҳ  

 1990 2000 2010 2012 2013 2014 2015 2016 

/GW 137.89 319.32 966.41 1146.76 1257.68 1370.18 1508.28 1645.75 

ῒҬ̔  36.05 79.35 216.06 249.47 280.44 304.86 319.37 332.11 

 101.84 237.54 709.67 819.68 870.09 923.63 990.21 1053.88 

 ð 2.10 10.82 12.57 14.66 20.08 26.08 33.64 

  0.35 44.7 75.3 91.4 114.8 145.4 168.7 

/TWh 621.32 1386.5 4207.2 4937.8 5397.59 5649.58 5810.58 6142.49 

ῒҬ̔  126.35 243.1 722.2 860.9 911.64 1064.34 1126.42 1193.07 

 494.97 1107.9 3331.9 3910.8 4235.87 4233.73 4242.04 4437.07 

 ð 16.7 73.9 98.3 111.5 132.54 170.79 213.29 

   72.2 124.3 159.8 200.3 251.2 294.4 

 

̔2016 Ҭ̆ 26.69GW̕ Ҭ̆ 942.59GW̆ 70.08GWȂ 

̔ ̕Ҭ ⱬᴑҙ ᴪȂ 
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38                                           Ҳ 220kV ҏװ                                  ᵣЕkm 

/kV 2000 2005 2010 2013 2014 2015 2016 

1000 ð ð 1006 1298 2122 2297 5823 

±800 ð ð 3334 6904 10132 10580 12295 

750 ð 141 6685 9825 10935 12704 14957 

500 25910 62866 135180 140173 141265 140394 149044 

330 8524 13059 20338 22640 23886 25314 26501 

220 122597 177617 277988 304885 313655 318597 335210 

 

̔ Ὲ Ȃ 

 

39                                          Ҳ Ⱶ῎ Ѓ2016 Є 

 /҆ kW /ַ kWh 

1ȁ  16554 6216 

2ȁ  14248 5052 

3ȁ  14281 4919 

4ȁ  10390 4700 

5ȁҬ  11663 3969 

6ȁ  5840 2300 

7ȁ҈  5064 2061 

8ȁ  4145 1516 

9ȁҬ  2038 1156 

10ȁ  2034 995 

 

̔҈ 4ҩ ̔҈ ȁ ȁ ȁ ̆2016 №≢ҹ 935.33ȁ182.99ȁ

610.03 332.25ַ kWhȂ 

̔Ҭ ⱬᴑҙ ᴪȂ 

 

40                                            Ҳ Ⱶ ҟӀ  

 

 2000 2005 2010 2013 2014 2015 2016 

ᶫ /gce/kWh 392 370 333 321 319 315 312 

/gce/kWh 363 343 312 302 300 297 29.4 

/% 6.28 5.87 5.43 5.05 4.83 5.09 4.77 

ῒҬ̔  7.31 6.80 6.33 6.01 5.84 6.04 6.01 

/% 7.70 7.21 6.53 6.68 6.64 6.64 6.49 

≠  4517 5425 4650 4521 4318 3988 3779 

ῒҬ̔  3258 3664 3404 3359 3669 3590 3619 

             4848 5865 5031 5021 4739 4364 4186 

 

̔ ҉ Ȃ 
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ɻ ῴ  

41                        Ҳ ῴ  

  /GW /TWh 

  694.40 6082.9 

  541.64 2474.0 

  401.80 1753.4 

 ̖̂50MW̃ 

 

128.03 535.0 

   ≠  

 ῾ᵬ  546Mt 138Mt 69Mtce 

 ▼ᵩ  125Mt 125Mt 63Mtce 

 Ḃ 239Mt 239Mt 107Mtce 

 ҙ  500ַ m3  500ַ m3  39Mtce 

  150Mt 150Mt 2Mtce 

     

   ≠  

  17000ַ tce 2200GW/a 

  /GW /GW 

/m   

50 

70 

100 

2560 

3050 

3920 

2050 

2570 

3370 

 ⱳ >400W/m2 >300W/m2 

 50kmץῤ 

20kmץῤ 

5~25m 

230 

70 

90 

380 

140 

190 

 Ҭᵞ                            2210Mtce 

                               282Mtce 

ᵣ                                372Mm3/a 

ῃ 31ҩ ᴪ  

≠                             467Mtce 

 /GW                                   1495 

ῒҬ 

                                      22 

                                      13 

                                      14 

                                      125 

                                     1321 

 

̔ ̆ Ῥ Ҭ ̆ 2016 Ῥ ΎȂ 
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42                      Ҳ ῴ ⌐  

 2000 2005 2010 2013 2014 2015 2016 

/GW 79.4 117.4 213.4 280.0 301.8 319.4 332.1 

         TWh 243.1 397.0 722.2 911.6 1064.3 1126.4 1193.4 

         Mtce 88.2 136.2 225.3 276.2 319.3 335.6 352.1 

ῒҬ̔ /GW 24.8 38.5 59.0 68.0 70.0 75.0 77.9 

      TWh 80.0 120.9 202.3 227.3 233.7 240.0 268.2 

  Mtce 29.0 41.5 63.1 68.9 70.1 71..5 79.1 

/ Mtce 3.1 9.6 22.6 44.5 55.6 64.6 75.1 

        ᾣᴟ / ҆ kW 1.8 7.0 122.0 1745.0 2805.0 4318.0 7742.0 

                         ַ kWh 0.19 0.74 12.9 238.8 250.0 392.0 662.0 

                         Mtce 0.01 0.03 0.40 7.24 7.50 11.64 19.53 

         /҆ m2 2600 8000 18500 31000 41400 44200 46400 

                      Mtce 3.1 9.6 22.2 37.2 48.1 53.0 55.6 

ⱬ /GW 0.34 1.22 44.78 91.41 114.61 145.4 168.7 

                TWh 0.5 2.0 72.2 159.8 200.3 251.2 294.4 

               /Mtce 0.2 0.7 22.5 48.4 60.1 74.6 86.8 

῾ /ַm3 23 86 145 158 160 168 174 

                 Mtce 1.6 6.1 10.4 11.3 11.4 12.0 12.4 

/GW 0.8 2.0 6.7 9.0 9.8 16.0 17.7 

                            TWh 3.5 8.7 29.0 38.3 41.9 68.9 92.7 

                            Mtce 1.3 3.0 9.0 11.6 12.6 20.4 27.3 

≠ /Mtce 0.7 1.2 6.7 14.4 17.6 24.1 31.3 

 86.3 197.8 284.3 409.1 476.6 491.1 580.5 

 

̔1ȁ ԍ 50MW Ȃ 

2ȁᾣᴟ ≠ 2016 ҹ 1129̆ 1745Ȃ 

3ȁ ᶫ ҹ 120kgce/m2/aȂ 

4ȁ2016 ̆ 148.6GWȂ 

5ȁ ≠ ҹ ̆ ҩ ᶫ №≢ҹ 25kgce/m2 28kgce/m2Ȃ 

6ȁ Ῥ ‰ ̆2000ȁ2005ȁ2010ȁ2013ȁ2014ȁ2015 2016

̂gce/kWh̃ №≢ҹ 363ȁ343ȁ312ȁ302ȁ300ȁ297 294Ȃ 

̔ ̕2016Ҭ ̕ ̕ ̕ ≠ ̕῾ҙ ̕ᵟ

Ӡ ̕  ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ᴪ̕Ҭ ῾ ҙ ᴪ̕Ҭ

≠ ᴪ̕Ҭ ᴪ̕ Ҭ ̕ Ҭ Ȃ 
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43                                                 Ҳ ԓ ῴ  

 

2010 2014 2015 2016 

/Mt 
‰

/Mtce 
/Mt 

 ‰

/Mtce 
/Mt 

 ‰

/Mtce 
/Mt 

‰

/Mtce 

 

 133 
140 

 
103 

 107 
100 

 96 

 136   82   

         

      

 
18500҆ m2 22.2 41400҆ m2 48.1 44200҆ m2 53.0 47600҆ m2 57.1 

ᾣᴟ  320GWh 0.1 675GWh 0.2 687GWh 0.2 1170GWh 0.3 

 22700҆ m2 5.7 36000҆ m2 9.0 41000҆ m2 10.3 47800҆ m2 12.0 

 3500҆ m2 1.0 31000҆ m2 8.6 49400҆ m2 13.8 69000҆ m2 19.3 

῾  145ַ m3 10.4 160ַ m3 11.4 168ַ m3 12.0 174ַ m3 12.4 

  39.4  77.3  89.3  101.1 

  179.4  180.3  189.3  197.1 

 

̔1ȁ Ȃ 

        2ȁ ȁ ᶫ №≢ҹ 120kgce/m2/aȁ28kgce/m2/

25kgce/m2/ Ȃ 

        3ȁ ⱬ ‰ Ȃ 

̔ ̕ ̕ ̕῾ҙ ̕῾ҙ ⅞ ̕

Ҭ ̕ қ ̕ᵟ Ӡ ̕Ҭ ῾ ҙ ᴪ ≠ Ғҙ

ᴪ̕Ҭ ῾ ҙ ᴪ ΐҒҙ ᴪ̕Ҭ ᴪ̕ ̕ Ҭ ̕

Ҭ ᴪ Ғҙ ᴪȂ 

 

44                                                            қ ῴ ⌐  

 2010 2011 2012 2013 2014 2015 2016 

Ῥ

̂Ҍ ̃/GW 
315 395 480 560 657 785 921 

Ῥ

̂ ̃/GW 
1250 1355 1470 1560 1712 1849 2017 

/GW 935 960 990 1000 1055 1064 1096 

/GW    88 93 106 112 

/TWh 313 335 350 405 433 464 504 

/GW    12.0 12.8 13.2 13.5 

ᾣᴟ /GW 40 71 100 139 177 227 303 

/GW 1.1 1.6 2.5 3.4 4.4 4.4 4.8 

/GW 198 238 283 318 370 433 487 

/GW 242 285 330 374 409 435 456 

֟   

        Ә /ַ  850 842 831 872 940 983 986 

        /ַ  185 224 225 263 297 301 308 

 

̔REN21̂21ҕ Ῥ ̃̆ 2017ῃ Ῥ ’ ̆2017-07-24Ȃ 
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45                                                  қ ῴ                                                      r Е% 

 2010 2011 2012 2013 2014 2015 

ѿ  100.0 100.0 100.0 100.0 100.0 100.0 

 80.6 78.2 78.4 78.3 78.3 78.4 

 2.7 2.8 2.6 2.6 2.5 2.3 

Ῥ  16.7 19.0 19.0 19.1 19.2 19.3 

ף         Ῥ  8.2 9.7 10.0 10.1 10.3 10.2 

            ᶫ ̆ ̆   

             

3.3 4.1 4.2 4.1 4.2 4.2 

             3.3 3.7 3.8 3.9 3.9 3.6 

            ̆ᾣᴟ ̆    

             

0.9 1.1 1.2 1.3 1.4 1.6 

             0.7 0.8 0.8 0.8 0.8 0.8 

        ᴰ Ῥ  8.5 9.3 9.0 9.0 8.9 9.1 

 

̔ᴰ Ῥ ҹ ȁ ȁ ḂȂ 

̔ ҉ Ȃ 
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46                             қ  

 2012 2013 2014 2015 2016 

ҕ /GW 990 1000 1055 1064 1096 

Һ /%  

       Ҭ  23.0 26.0 27.0 27.9 28.0 

        8.5 8.6 8.5 8.6 9.0 

        7.9 7.8 7.5 7.5 9.0 

       ⱴ  7.8 7.6 7.3 7.4 9.0 

       ḇ  4.6 4.7 4.5 4.4 4.0 

         4.0 4.3 4.4 4.0 

       ῒז  48.0 41.0 41.0 39.7 40.0 

 

̔ 44Ȃ 

 

47                         қ Ⱶ                                     

 2016 MW %  2016 MW % 

Ҭ  168690 34.7 Ҭ  23328 42.7 

 82184 16.9  8203 15.0 

 50018 10.3  5443 10.0 

 28700 5.9  3612 6.6 

 23074 4.7  2014 3.7 

 14543 3.0  1561 2.9 

 12066 2.5 ῒ 1387 2.5 

ⱴ  11900 2.4 ῌ 887 1.6 

 10740 2.1  736 1.3 

≠ 9257 1.9 ⱴ  702 1.3 

ῒ15.5 75577 ז ῒ12.3 6727 ז 

╠10  411172 84 ╠10  47873 88 

ҕ  486749 100 ҕ  54600 100 

 

̔ῃ Ԋᴪ ȇ̆ῃ ̔ Ȉ̆ 2017-02-10 Ȃ 
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48                    қ ᾩᴥ                                ᵣ̔GW 

                             2016                                    2016  

Ҭ  78.04 Ҭ  34.54 

 42.75  14.73 

 41.22  8.60 

 40.30  3.97 

≠ 19.28  1.97 

 11.63  1.52 

 9.01  0.85 

 7.13 ≠֒ 0.84 

≠֒ 5.90  0.76 

 5.50 ≠ 0.75 

ҕ  305.0 ҕ  70.0 

 

̔IEA PVPSȇ̆2016ῃ ᾣᴟ Ȉ̆ 2017-04-20Ȃ 

 

49                                                  қ                                                       ᵣЕMW  

 2012 2013 2014 2015 
2016 

          MW                    % 

 3450 3524 3525 3596 3596 26.8 

 1848 1868 1917 1917 1929 14.4 

 1339 1339 1401 1401 1590 11.8 

ῌ 723 971 971 971 971 7.2 

≠ 875 876 916 916 916 6.8 

 812 834 834 887 907 6.7 

ῒ 114 226 405 424 775 5.8 

֒ 217 253 450 405 676 5.0 

—  665 665 665 665 665 4.9 

ҕ  11397 11917 12492 124995 13438 100.0 

 

̔Ҭ 2016 27MW̆ ҕ 0.2%Ȃ 

̔ 44Ȃ 
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50                                қ ֥                          ᵣЕֽ  

 Ә     

 580 55 16 651 

 270 38 ð 308 

 9 30 ð 39 

 9 30 ð 39 

Ҭ  32 3 ð 35 

 1 30 ð 31 

 12 14 ð 26 

 8 15 ð 23 

 5 2 16 23 

ⱴ  17 4 ð 21 

 3 11 ð 14 

ⱴ   ð ð 12 12 

ῌ 2 9 ð 11 

≠  6 5 ð 11 

ᴶ ֒ 4 5 ð 9 

 9 0 ð 9 

 34 80 16 130 

ҕ  986 308 59 1353 

 

̔ 44Ȃ 
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֒ɻ  

51                   қ ҅ Ѓ2016 Є 

 
ѿ  

Mtoe 

/% 

     Ῥ  

Ҭ  3053.0 19.0 6.2 61.8 1.6 8.6 2.8 

 2272.7 31.0 31.5 15.1 8.4 2.6 3.7 

 723.9 29.4 6.2 56.9 1.2 4.0 2.3 

ḇ  673.9 22.0 52.1 13.0 6.6 6.5 <0.1 

 445.3 41.4 22.5 26.9 0.9 9.1 4.2 

ⱴ  329.7 30.6 27.3 5.7 7.0 26.6 2.8 

 322.5 35.1 22.4 23.3 5.9 1.4 11.8 

 297.8 46.6 11.0 5.5 1.2 29.2 6.4 

 286.2 42.7 14.3 28.5 12.8 0.2 1.5 

ᴚ  270.7 31.0 66.8 0.6 0.5 1.1 <0.1 

ᴿ 264.5 63.0 36.9 <0.1 ð ð <0.1 

 235.9 32.4 16.2 3.5 38.7 5.7 3.5 

 188.1 38.9 36.7 5.8 8.6 0.6 9.3 

 186.5 44.4 43.2 5.2 1.3 3.6 2.2 

֒ 175.0 41.5 19.4 35.8 ð 1.9 1.5 

≠ 151.3 38.4 38.4 7.2 ð 6.1 9.9 

≠֒ 138.0 34.6 26.8 31.7 ð 2.9 3.9 

 135.0 46.3 18.7 7.7 9.9 6.0 11.5 

 122.3 22.0 3.8 69.6 2.9 0.2 1.5 

 1642.0 37.4 23.5 14.5 11.6 4.8 9.3 

OECD 5529.1 37.7 27.0 16.5 8.1 5.7 4.9 

ҕ  13276.3 33.3 24.1 28.1 4.5 6.9 3.2 

 

̔1ȁ Ῥ ԍ ȁ ȁ ȁ Ȃ 

        2ȁ Ῥ  38% Ȃ 

̔BP Statistical Review of World Energy, June 2017Ȃ 
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52                    Ҳ ҅  

    ᴍ /̓ tce 
̂ =100̃ 

   ȁ ȁ  

1978 57144 70.7 22.7 3.2 3.4 

1980 60275 72.2 20.7 3.1 4.0 

1985 76682 75.8 17.1 2.2 4.9 

1990 98703 76.2 16.6 2.1 5.1 

1991 103783 76.1 17.1 2.0 4.8 

1992 109170 75.7 17.5 1.9 4.9 

1993 115993 74.7 18.2 1.9 5.2 

1994 122737 75.0 17.4 1.9 5.7 

1995 131176 74.6 17.5 1.8 6.1 

1996 135192 73.5 18.7 1.8 6.0 

1997 135909 71.4 20.4 1.8 6.4 

1998 136184 70.9 20.8 1.8 6.5 

1999 140569 70.6 21.5 2.0 5.9 

2000 146946 68.5 22.0 2.2 7.3 

2001 155547 68.0 21.2 2.4 8.4 

2002 169577 68.5 21.0 2.3 8.2 

2003 197083 70.2 20.1 2.3 7.4 

2004 230281 70.2 19.9 2.3 7.6 

2005 261369 72.4 17.8 2.4 7.4 

2006 286467 72.4 17.5 2.7 7.4 

2007 311442 72.5 17.0 3.0 7.5 

2008 320611 71.5 16.7 3.4 8.4 

2009 336126 71.6 16.4 3.5 8.5 

2010 360648 69.2 17.4 4.0 9.4 

2011 387043 70.2 16.8 4.6 8.4 

2012 402138 68.5 17.0 4.8 9.7 

2013 416913 67.4 17.1 5.3 10.2 

2014 425806 65.6 17.4 5.7 11.3 

2015 429905 63.7 18.3 5.9 12.1 

2016 436000 62.0 18.3 6.4 13.3 

 

̔ Ȃ 
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53                                           Ҳ ⅎ  

 
2000 2010 2013 2014 2015 

Mtce % Mtce % Mtce % Mtce % Mtce % 

     ̔ ҙ 40.2 4.6 78.7 3.2 90.4 3.4 95.5 3.4 98.4 3.3 

     ҙ 525.8 60.3 1610.9 67.5 1748.3 65.8 1808.1 65.0 1803.3 60.3 

     ֜  134.8 15.5 330.2 13.3 393.5 14.8 424.0 15.2 448.4 15.0 

      170.9 19.6 368.0 15.4 426.7 16.0 454.0 16.4 638.2 21.4 

      871.7 100.0 2387.8 100.0 2658.9 100.0 2781.6 100.0 2988.4 100.0 

 

̔ Ҭץ ҹ ̆ ӈ ₮Ȃ ⱬ

‰ Ȃ ԍѿ ⱴ ȁ Ữ ̂Ҭ ̃ ҙ

ȂҬ ⱬ ȁ ȁ ȁ ȁ ̆2015 ѿ

23.5%Ȃ ҙ ̆ ҙȁ ҙȁ ⱴ ȁ

ⱴ ҙȁ ⱬ ⱬ ֟ ᶫ ҙȁ ֟ ᶫ ҙ ⱴ̆ 95% 35%

₮̆2015 ѿ 6.9%ȂҬ ҙ Ȃ 

Ҭ № Ҭ̆῾ ȁ ֜ ȁ Ҥ Ẓ

ᵞȂ2015 ̆Ҭ Ҭ ῾ ҹ 14.93Mt,Ҭ ҙ ᴪȁҬ ῾

ҙ ᴪ ҹ 26.42MtȂ2015 ̆Ҭ Ҭ ҹ 93.5Mt̆ Ḡ ҹ

300MtȂ 

Ҭ Ҭ̆֜ ҙ ̆Ҍ ῒז ֲ Ȃ2015 ̆

ῒז ֲ ֜ 52.7%Ȃҹ Ҭ ֜ ̆ҕ

̆ Ҋץ₮ Ὲ ̔Ҭ Ҭ̆ ҙ ҙȁ ҙ̂ ҙ ᵟ ҙ ȁ̃

ῒז ҙ̂ ̆ ֟ȁ Ⱶ Ⱶҙ̆ סּ ҙ̆Ḥ ᴰ ȁ Ⱶ ᴆҙ̆דỮ

ҙ̆ Ⱶҙ̆ ȁ ȁᵣ ӏҙ̆ ≠ ҙ̆ Ὲ῍ ҙ̆

ȁ ᴪḠ ᴪ ≠ҙ̆Ὲ῍ ᴪ ̆ ̃ 95% ȁ35% ̆ ῀

֜ ̕῾ҙ 100% ̆ 100% ȁ95% ̆ ῀֜ Ȃ 

  

54                         қ  

/Mtoe /Mt /ַ m3 

 2015 2016  2015 2016  2015 2016 

Ҭ  1940 1888  851.6 863.6  7780 7790 

 397 412 Ҭ  541.0 570.8 ḇ  3915 3910 

 392 358  195.5 212.8 Ҭ  1931 2085 

 120 119   189.6 184.4 ᴚ  1912 2010 

ḇ  92 87 ᴿ 168.1 167.9  1134 1110 

 85 83 ḇ  143.0 148.3 ᴿ 1064 1090 

 86 83  137.3 139.2 ⱴ  1025 1000 

 79 75  113.7 122.2  832 900 

 51 63  110.2 113.2  746 800 

ῌ 49 49 ⱴ  100.3 100.9  683 770 

   ᴚ  88.9 83.9    

    84.3 82.8    

    76.1 76.4    

    71.6 73.2    

ҕ  3920 3580 ҕ  4331.3 4421.0 ҕ  34686 35410 

 

̔BP Statistical Review of world Energy̆June 2017̕Ҭ Ȃ 
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55                     Ҳ ⅎ ┼                                        ᵣЕMt  

 2000 2005 2010 2013 2014 2015 2016 

 35.05 48.53 68.56 93.66 105.35 115.99 119.83 

 67.74 109.73 146.99 171.51 171.65 174.07 164.69 

 8.70 10.77 17.65 21.65 23.35 27.90 30.23 

 38.73 42.42 37.58 39.54 33.84 29.20 27.84 

 

̔ ̕Ҭ ҙ ᴪ̕Ҭ Ȃ 

 

 

56                     Ҳ  

 
2010 2013 2014 2015 2016 

ַ m3 % ַ m3 % ַ m3 % ַ m3 % ַ m3 %       

 192.4 17.9 302 18.0 352 18.8 395 20.5 446 21.4 

 187.3 17.4 218 13.0 264 14.1 245 12.7 254 12.2 

ҙ 381.3 35.4 469 28.0 480 25.7 454 23.5 493 23.6 

֜  79.7 7.4 188 11.2 224 12.0 243 12.6 261 12.5 

 235.1 21.9 499 29.8 549 29.4 594 30.7 631 30.3 

 1075.8 100.0 1676 100.0 1869 100.0 1931 100.0 2085 100.0 

 

̔ ̕ ҙȂ 

     
 

57                  Ҳ                               ᵣЕMt  

 2000 2005 2010 2012 2013 2014 2015 2016 

 574 1126 1757 1974 2029 1960 1839 1845 

 151 319 458 594 629 620 596 588 

 239 343 504 542 576 570 525 521 

 88 129 161 192 209 230 249 259 

 1411 2434 3490 4117 4244 4121 3969    3782 

 

̔ ᶫ Ȃ 

̔Ҭ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ⱬᴑҙ ᴪ̕ Ȃ 
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58                 Ҳ ⅎ ָ ָ  

 
ֲ /kWh ֲ /kWh 

2016 2015 2016 2015 

ῃ  4321 4142 584 530 

֤ 4695 4388 899 805 

 5172 5157 594 564 

 4370 4277 529 501 

 4881 4741 463 436 

ῤ  10337 10127 550 510 

 4654 4530 555 525 

 2443 2368 411 388 

 2360 2280 455 440 

҉  6141 5820 890 768 

 6825 6413 775 663 

 6929 6416 924 801 

 2897 2669 485 409 

 5082 4824 984 899 

 2575 2381 458 404 

қ 5419 5197 557 511 

 3136 3038 425 389 

 2996 2845 536 477 

 2192 2134 568 484 

қ 5101 4895 822 780 

 2810 2782 559 523 

 3133 2990 593 546 

 3034 2901 557 459 

 2543 2429 475 415 

 3493 3226 613 560 

Ԑ  2956 3034 408 458 

 1487 1251 306 232 

 3559 3221 553 495 

 4081 4226 320 295 

 10751 11190 416 390 

 13139 13149 378 351 

 9660 9154 351 340 

 

̔Ҭ ⱬᴑҙ ᴪȂ 
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59                                               Ҳ ⅎ                                                            ᵣЕTWh 

 2000 2005 2010 2013 2014 2015 2016 

ῃ ᴪ  1158.49 2168.57 3663.93 4693.69 
4883.10

̂100.0̃  

5008.40

̂100.0̃  

5311.60 

̂100.0̃  

   ̔ ҙ 70.89 87.64 97.65 102.69 
101.34

̂2.1̃  

103.98

̂2.1̃  

109.19 

̂2.0̃  

   ҙ 791.35 1546.10 2609.05 3150.19 
3276.83

̂67.1̃  

3459.27

̂69.1̃  

3550.39 

̂66.8̃  

   ֜  19.60 43.03 62.92 100.09 
92.58 

̂1.9̃  

98.20 

̂1.9̃  

109.11 

̂2.1̃  

    167.18 282.48 509.40 678.92 
693.61

̂14.2̃  

728.52

̂14.5̃  

807.06 

̂15.2̃  

   ҙ 40.17 75.23 129.20 187.69 
199.56

̂4.1̃  

212.20

̂4.2̃  

232.38 

̂4.4̃  

   ῒ474.15 255.71 134.09 69.28 ז 
519.18

̂10.1̃  

407.23

̂8.1̃  

503.47 

̂9.5̃  

 

̔1ȁ = ̇̂  + Ȃ̃ 

        2ȁ ҙ ҙȂ 

̔Ҭ ⱬᴑҙ ᴪ̕ Ȃ 

 

 

60                                       Ҳ ┼ ҟ Ѓ2016 Є 

 ᵝ֟  2016 ֟  2016 /Mtce 

 898 kgce/t 808.4 Mt 725.9 

 13599 kWh/t 31.87 Mt 131.9 

‚  377kgce/t 8.44Mt 3.2 

 135kgce/t 2414 Mt 325.9 

 6.9 kgce/m2 110.8ַ m2 76.4 

ᵣ  434 kgce/̓ ‰  11725ַ ‰  50.9 

 14.4 kgce/  7.74ַ  11.1 

 119 kgce/t 449.1 Mt 53.4 

 97 kgce/t 541 Mt̂ⱴ ̃ 52.5 

Ә  842 kgce/t 17.81 Mt 15.0 

 1486 kgce/t 54.31 Mt 80.7 

 878 kgce/t 32.84 Mt 28.8 

 3224 kWh/t 27.3 Mt 26.0 

 333kgce/t 123.2 Mt 41.0 

   1622.7 

   2320 

 

̔1ȁ֟ ҹῃ ҙȂ ᵣ ҹ ᵣ ⱴ ṿȂ 

        2ȁ֟ ‰ Ȃ 

        3ȁ Ҭ 6ҩ ҙ 14 ֟ └ ҙ 70%Ȃ 

̔ ̕ ̕ ҙ Ḥ ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕

Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪ̕Ҭ

ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪȂ 
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61                      Ҳ                                           ᵣЕҌ km 

 2000 2010 2013 2014 2015 2016 

ҙ  6.87 9.12 10.31 11.18 12.10 12.40 

Ὲ  140.3 400.8 435.62 446.39 457.73 469.63 

ῒҬ̔ Ὲ  1.63 7.41 10.44 11.19 12.35 13.10 

ῤ  11.93 12.42 12.59 12.63 12.70 12.71 

 150.3 276.5 410.6 463.7 531.7 621.9 

 2.47 7.85 9.85 10.57 10.87 12.60 

 

̔ ̆Ҭ 2017Ȃ 

 

62             Ҳ ɻ ֢ Ί  

 2000 2010 2013 2014 2015 2016 

       

       /ֲַ 147.9 327.0 212.3 220.9 194.3 192.0 

              10.5 16.8 21.1 23.6 25.3 28.1 

             Ὲ  134.7 305.3 185.3 190.8 161.9 156.3 

              1.9 2.2 2.4 2.6 2.7 2.7 

              0.7 2.7 3.5 3.9 4.4 4.9 

       /ַ t 135.87 324.18 409.89 438.11 417.1 440.4 

              17.86 36.43 39.67 38.13 33.6 33.3 

             Ὲ  103.88 244.81 307.66 333.28 315.0 336.3 

              12.24 37.89 55.97 59.83 61.4 63.6 

              0.002 0.0056 0.056 0.059 0.063 0.067 

       

       /ֲַ-km 12261 27894 27572 30096 30047 31306 

              4533 8762 10596 11605 11961 12579 

             Ὲ  6657 15021 11251 12084 10473 10295 

              101 72 68 74 73 72 

              971 4039 5657 6333 7271 8360 

       /ַ t-km 43321 141837 168014 185398 177401 185295 

              13770 27644 29174 27530 23754 23792 

             Ὲ  6129 43390 55738 61017 57956 61211 

              23734 68428 79436 92775 91345 95400 

              50 179 170 186 207 221 

/҆  1608.9 7801.8 12670.1 14598.1 16295.1 19440* 

    ῒҬ̔ ֲ  365.1 4989.5 9198.2 10945.4 12762.2 10152 

ꜚ /҆  18.50 15.56 15.53 15.50 14.97 16.01 

/  982 2405 4004 4168 4554 5046 

 

̔* 881҆ ῾ ҈ ᵞ Ȃ 

̔ ҉ Ȃ 
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63                      Ҳ ֢  

 2005 2010 2012 2013 2014 2015 2016 

Ὲ         

       /Mt 46.08 67.5 85.1 95.5 101.7 112.0 118.0 

       /Mt 54.60 77.9 96.9 106.0 108.0 105.3 90.2 

        

       /Mt 5.61 6.72 6.94 6.81 6.58 6.25 7.03 

       ⱬ/ַ kWh 198.1 307.0 394.3 428.4 478.0 507.7 571.2 

        

/Mt 14.83 22.45 25.80 26.80 27.49 26.19 27.50 

        

       /Mt 9.52 16.01 18.4 19.8 23.4 25.6 27.2 

 

̔ ̕ ̕ ֜̕ ̕Ҭ ̕Ҭ ҙ

ᴪ̕Ҭ Ҭ ̕Ҭ ̆2016Ҭ Ȃ 

 

 

64                         Ҳ                               ᵣЕַ m2 

 
ᵟ  

Ὲ῍   
 ῾   

2000 93 201 294 32 326 

2010 144 230 374 79 453 

2011 154 232 386 86 472 

2012 174 235 409 93 502 

2013 194 238 432 100 532 

2014 213 241 454 107 561 

2015 232 244 476 114 590 

 

̔ ̕ Ҭ Ȃ 

 

 

65                        Ҳ  ҟ    

 2000 2010 2013 2014 2015 2016 

῾ҙ ꜚⱬ/҆ kW 52574 92786 103907 108057 111728 97250 

/҆ ha 5382.0 6034.8 6347.3 6454.0 6619.9 6738.0 

/҆ ha 1640 2731 2713 2902 3106 3317 

῾ /҆ t 4145 5562 5912 5996 6023 6005 

Ӡ Ⱳ /҆ kW 698.5 5924.0 7119.0 7332.0 7588.0 7791.0 

῾ /ַ kWh 2421.3 6632.3 8549.5 8884.4 9026.9 9238.3 

 

̔ Ȃ 
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66                 Ҳ Ί                        ᵣЕ /  

 
2010 2014 2015 2016 

 ῾   ῾  ῃ   ῾  ῃ   ῾  

 112.1 16.0 107.4 34.2 81.5 114.6 38.8 90.9 123.7 47.6 

—  96.6 45.2 91.1 77.6 89.0 94.0 82.6 93.5 96.4 89.5 

 137.4 111.8 122.0 115.6 119.9 122.3 116.9 120.8 122.3 118.8 

  11.1 68.2 13.9 45.7 69.2 15.3 48.6 71.5 18.4 

 84.8  83.0 48.2 71.2 85.6 52.5 76.2 88.7 59.7 

 96.9 57.3 90.7 74.8 86.4 92.3 78.8 89.8 94.2 84.0 

 59.0  52.6 14.7 36.9 53.8 15.0 38.4 55.3 16.1 

 71.2 10.4 76.2 23.5 55.5 78.5 25.7 57.5 80.0 27.9 

ꜚ  188.9 136.5 216.6 215.0 224.8 223.8 226.1 235.4 231.4 240.7 

 13.1  25.7 11.0 22.7 30.0 13.3 27.7 35.3 17.4 

 

̔ Ȃ 

 

 

 

67                    Ҳ Ѓ2016 Є 

 
/ַ  /ַ kWh 

 ῃ ᴪ  ῃ ᴪ 

 4.04 6.22 2182 3643 

—  4.16 4.62 1215 1350 

 5.37 5.97 677 752 

 3.50 3.50 341 341 

 6.10 8.70 120 171 

 1.82 2.02 865 960 

 2.16 2.40 261 290 

 1.71 1.90 77 86 

 3.99 4.43 160 177 

   5898 7770 

 

̔1ȁ ῃ ӗῃ 444.6 ҆ Ȃ 

        2ȁ ῃ ᴪ ᶛ̆ 100%̆ 65%̆ 70%̆ ῒᵩ

90%Ȃ 

        3ȁ ⱳ ≠ ̔ 1200W̆ 450h̕ 120W̆ 1050h̕

650W̆ 150h̕ 55W̆360h̕ 2500W̆ 190 h̕ 220W̆ 550 h̕ 750W̆

60 h̕ 400W̆ 100 h̕ — 0.8kWhȂ 

̔ ̕ ҙ ̕ ⱳ ≠ ̆ ѿ ̆2014 Ȃ 

  



 

44 

 

68                          

 2010 2014 2015 2016 

ῃ ֲ / ҆ 309.6  319.2 322.0 324.0 

/ ҆ 113.8 114.8 115.4 116.0 

ᵟ /m2/  153.6 156.6 157.4 158.2 

/kgce/  3678 3667 3407 3331 

/TWh     

         202.2 170.1 167.3 147.7 

         87.9 143.8 110.4 109.7 

        └‛ 316.4 217.4 267.6 282.1 

         131.9 150.5 150.5 152.4 

        —  108.4 120.4 120.4 117.3 

        ‛  23.4 26.8 26.8 25.0 

         96.7 100.4                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         97.0 94.5 

         8.8 10.0 10.0 8.6 

         55.7 66.9 70.2 69.2 

         32.2 36.8 36.8 36.4 

         29.3 30.1 30.1 31.6 

        ҩֲ ῏  49.8 36.8 36.8 36.1 

         38.1 46.8 36.8 36.7 

        ῒ461.8 441.5 448.2 296.6 ז 

         1450.4 1605.6 1598.9 1609.2 

ֲ /kWh 4685 5032 4966 4967 

 

̔ῒז ȁⱴ ᴆ ῒז ꜚ Ȃ 

̔DOE/EIĂAnnual Energy Outlook 2012̆2017Ȃ 

 

69                      Ҳ ῎ΐ  

2000 61.18 Mtce 

2005 104.84 Mtce 

2010 150.51 Mtce 

2011 168.43Mtce 

2012 184.07 Mtce 

2013 197.63 Mtce 

2014 200.84 Mtce 

2015 218.81Mtce 

ῒҬ̔ ⱬ 3919ַ kWh 

              21.08 Mt 

῾  3501ַ kWh 

῏ֲ ֲ №≢ ҹ 8Ṑ 11Ṑ 

 

̔Ὲ῍ ᶭ ᵬ ῏ȁԊҙ ᵝȁ ᴪ ᵣ Ὲ῍Ԋҙ ᵝȂ 

̔ ̕Ҭ ⱬᴑҙ ᴪ̕ᵟ Ӡ Ȃ 
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῏ɻ  

70                       Ҳ  

 ѿ /Mtce ҆ᾝGDP /tce ҆ᾝGDP Ҋ /% /Mtce 

1980 602.8 13.20   

1981 594.5 12.37 6.3 37.8 

1982 620.7 11.84 4.3 22.5 

1983 660.4 11.36 4.1 22.3 

1984 709.0 10.59 6.8 41.1 

1985 766.8 10.10 4.6 37.9 

ñΈԓò     161.6 

1986 808.5 9.78 3.2 17.3 

1987 866.3 9.39 4.0 24.7 

1988 930.0 9.06 3.5 34.1 

1989 970.0 0.07 +1.1 -4.9 

1990 987.0 8.90(5.32) 1.8 28.9 

ñ҂ԓò     100.1 

1991 1037.8 5.12 3.8 41.0 

1992 1091.7 4.72 7.8 93.4 

1993 1159.9 4.40 6.8 116.6 

1994 1227.4 4.12 6.4 75.1 

1995 1311.8 3.97 3.6 44.6 

ñῇԓò     370.7 

1996 1351.9 3.69 7.1 59.6 

1997 1359.1 3.40 7.9 74.0 

1998 1361.8 3.16 7.1 159.7 

1999 1405.7 3.03 4.1 117.0 

2000 1469.6 2.89(1.47) 4.6 139.7 

ñӜԓò     550.0 

2001 1555.5 1.44 2.0 44.1 

2002 1695.8 1.44 0 0 

2003 1970.8 1.52 +5.6 -109.3 

2004 2320.8 1.61 +5.9 -144.6 

2005 2613.7 1.64(1.41) +1.9 -55.8 

ñ ԓò     -265.6 

2006 2864.7 1.37 2.8 87.1 

2007 3114.4 1.30 5.1 187.6 

2008 3206.1 1.22 6.2 253.4 

2009 3361.3 1.17 4.1 172.8 

2010 3606.5 1.14(0.88) 2.6 122.7 

ñ ѿԓľ     823.6 

2011 3870.4 0.86 2.3 96.8 

2012 4120.4 0.83 3.5 160.2 

2013 4169.1 0.80 3.6 176.4 

2014 4258.1 0.762 4.80 214.8 

2015 4299.1 0.719 5.60 240.9 

ľ ԋԓĿ     889.1 

2016 4360 0.683 5.0 218.1 

 

̔1980~1990ȁ1990~2000ȁ2000~2005ȁ2005~2010ȁ2010~2015GDP№≢ 1980ȁ1990ȁ2000ȁ

2005 2010 ᴇ Ȃ 

̔ ̕ Ȃ 
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71                      Ҳ 2016                                                     ᵣЕMtce 

 2016 2015  /% 

 79.95 36.7 

        ҙ 22.47 10.3 

        ֜  9.84 4.5 

         47.64 21.8 

 138.15 63.3 

ῃ ᴪ  218.1 100.0 

 

̔ ҙ Ҭ̆└ ҙ 13.6 Mtcĕ ⱬ ֟ 8.87 MtceȂ 

        

 

 

72                       Ҳ 2016 ┼ ҟ  

 

֟  

2016֟  

2016

2015

/Mtce 
ᵝ 2010 2013 2014 2015 2016 

 kgce/t 950 923 913 899 898 808.4 Mt  0.81 

 kWh/t 13979 13740 13596 13562 13599 31.87 Mt +0.35 

 kgce/t 500 436 420 372 337 8.44Mt 0.30 

 kgce/t 143 139 138 137 135 2414 Mt 4.83 

 kgce/m2 7.7 7.2 7.1 7.0 6.9 110.8ַ m2 1.11 

ᵣ  kgce/̓ ‰  468 449 454 444 434 11725ַ ‰  0.12 

 kgce/  16.9 15.0 15.0 14.7 14.4 7.74ַ  0.23 

 kgce/t 100 94 97 96 97 541Mt̂ⱴ ̃ +0.54 

Ә  kgce/t 950 879 860 854 842 17.81 Mt 0.21 

 kgce/t 1587 1532 1540 1495 1486 54.31 Mt 0.49 

 kgce/t 1006 972 949 897 878 32.84 Mt 0.62 

 kWh/t 3340 3423 3272 3303 3224 27.3 Mt 0.64 

 kgce/t 390 362 340 339 333 123.2 Mt 0.74 

        9.21 

└ ҙ         13.60 

 

̔1ȁ֟ Ҭ ̆ ‰ Ȃ 

        2ȁ֟ ҹῃ ҙ Ȃ 

        3ȁ2016 Ҭ 6ҩ ҙ 13 ֟ └ ҙ 70%Ȃ 

̔ ̕2017Ҭ ̕2016Ҭ ̕ ̕ ҙ Ḥ ̕

Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪ̕

Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪ̕Ҭ ҙ ᴪ̕Ҭ

ᴪȂ 
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73                     Ҳ 2016 ֢  

 
ᵝ ᵬ /kgce/̓ t-km 2016 ᵬ /ַ

t-km 

2016 2015 /

҆ tce 
2013 2014 2015 2016 

Ὲ  562.0 526.0 506.5 492.0 62103 920 

 46.6 45.5 47.1 47.1 36372 0 

 48.6 42.7 41.3 40.8 97411 49 

 5063 5147 5152 5134 826 15 

      984 

 

̔ ̕ ֜̕ ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ

Ҭ ̕Ҭ ̆2016Ҭ ̕ 2016 ֜ ҙ Ὲ ̕

2016 Ҭ Ὲ ̕2016 Ὲ Ȃ 

 

74                      Ҳ 2016                                                ᵣЕMtce 

 2011 2012 2013 2014 2015 2016 

 13.00 10.00 13.00 10.65 10.20 15.67 

ᵟ  1.45 2.42 2.46 1.92 3.30 0.97 

 11.70 11.10 13.10 12.80 22.10 19.20 

Ῥ  5.80 7.20 11.20 14.60 12.0 11.80 

 31.95 30.72 39.76 39.97 47.60 47.64 

 

 ̔1ȁ2016 16.9ַ m2 ⱬȂ 

 2ȁ2016 ᵟ 0.88ַ m2 ᵟ ⱬȂ 

 3ȁ ҹ LED ף Ȃ 

 4ȁ Ῥ ҹ ̆ ȁᾣᴟ ȁ ȁ ῾ Ȃ 

        ̔ᵟ Ӡ ̕ ̕ ̕῾ҙ ̕Ҭ ῾ ҙ ᴪ̕ Ҭ

ᴪ̕ ᵣ ҙ ֟ҙ Ȃ 

 

 

75               ⅎ ᵣ GDP Ѓ2016 Є               ᵣЕtce/ Ҍ ᾣ 

 100.2 

≠ 114.5 

 126.3 

 134.1 

 130.3 

 171.4 

Ҭ  388.7 

 447.5 

ҕ  247.0 

 

̔GDP̆ IMF̕ ̆BP Statistical Review of World Energy̆June 2017Ȃ 
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76                           Ҳ ⅎ Ҍᾣ GDP                      ᵣЕtce/Ҍᾣ 

 2014 2015 2016 

ῃ  0.669 0.637 0.605 

֤ 0.320 0.320 0.305 

 0.518 0.481 0.441 

 0.997 0.936 0.889 

 1.557 0.989 0.947 

ῤ  1.030 1.474 1.414 

 0.762 0.735 0.732 

 0.620 0.554 0.510 

 0.795 0.763 0.729 

҉  0.470 0.452 0.435 

 0.459 0.428 0.408 

 0.469 0.452 0.435 

 0.576 0.544 0.515 

 0.503 0.463 0.433 

 0.513 0.493 0.467 

қ 0.614 0.591 0.561 

 0.655 0.612 0.565 

 0.591 0.546 0.519 

 0.566 0.526 0.498 

қ 0.437 0.412 0.397 

 0.607 0.516 0.497 

 0.519 0.512 0.493 

 0.597 0.559 0.520 

 0.697 0.646 0.614 

 1.049 0.771 0.717 

Ԑ  0.816 0.744 0.704 

 ð ð ð 

 0.634 0.614 0.590 

 1.100 1.065 0.965 

 1.735 1.661 1.529 

 1.797 1.775 1.699 

 1.611 1.553 1.503 

 

̔ ̕ ̕ Ȃ 
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77                              Ҳ                               ᵣЕЀ 

 2000 2005 2010 2013 2014 2015 

1ȁ  33.0 33.3 35.9 36.2 36.2 36.2 

2ȁҬ  68.5 70.8 70.9 68.6 68.7 67.5 

3ȁ ≠        

῾ҙ 32.0 33.0 34.0 36.0 36.2 36.5 

ҙ 46.0 47.3 50.5 53.2 53.8 54.0 

֜  28.9 29.2 29.1 33.0 33.1 33.3 

ҙ 66.0 68.4 74.2 73.7 74.2 74.5 

 46.7 48.3 51.0 52.8 53.5 54.8 

4ȁ ̂2¦3̃ 32.0 34.2 36.0 36.0 36.8 37.0 

5ȁ ̂1¦4̃ 10.6 11.4 12.9 13.0 13.3 13.4 

 

̔1ȁ ᵬ ӈ ₮Ȃ 

        2ȁҬ ⱴ ȁ ̆ ҙ ҙ̆ ҙ ῒז Ȃ 
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78                              Ҳ ֥  

 2000 2010 2013 2014 2015 2016 ᾢ  

        

       /kgce/t 38.2 32.7 30.2 29.9 29.5 31.0  

       /kWh/t 29 24.0 24.1 24.3 23.6 24.8 17.0 

        

       /kgce/toe 208 141 121 125 121 117 105 

       /kWh/toe 172 121 123 132 137 132 90 

ⱬ /gce/kWh 363 312 302 300 298 294 287 

ᶫ /gce/kWh 392 333 321 319 315 312 275 

/kgce/t        

      ῃ ҙ 1475 950 923 913 899 898  

      Ҭ ᴑҙ 906 701 682 674 663 676  

/kgce/t 784 681 662 654 644 640 576 

֜ /kWh/t 15418 13979 13740 13596 13562 13599 12900 

‚ /kgce/t 1227 500 436 420 372 337 360 

/kgce/t 172 143 139 138 137 135 97 

ᵣ /kgce/̓ ‰  763 468 449 454 444 434 300 

/kgce/m2 8.6 7.7 7.2 7.1 7.0 6.9 3.4 

/kgce/  25.0 16.9 15.0 15.0 14.7 14.4 13.0 

ⱴ /kgce/t 118 100 94 97 96 97 73 

Ә /kgce/ t 1125 950 879 860 854 842 629 

/kgce/ t 1699 1587 1532 1540 1495 1486 990 

/kgce/ t 1439 1006 972 949 897 878 670 

/kgce/ t 406 385 337 336 329 336 310 

/kWh/ t 3475 3340 3423 3272 3303 3224 3000 

/kgce/ t        

      ῃ ҙ 912 390 353 340 339 333  

      └ ᴑҙ 1540 1200 1087 1050 1045 1027 506 

/kWh/ t 2276 967 849 801 749 777 695 

 

̔1ȁ ᾢ ҕ ᾢ ṿȂ 

2ȁҬ ֟ Ҭ̆ ‰ Ȃ 

3ȁ ᾢ ҹ Ȃ2016 ̆ ֟ ҹ 65.8%̆Ҭ 17.8%̕

ҹ Ԛ 1/5Ȃ 

4ȁ ᾢ ҹ Ὲ ᵀ ṿȂ 

        5ȁ ᶫ Ҭ ҹ 6MW҉ץ ̆ ᾢ ҹ ̆ᶫ ҹ

≠Ȃ2010 ̆Ҭ Ҭ̆ ȁ ȁ №≢ 94.3%ȁ0.5% 2.3%̆ №≢ҹ 38.0%ȁ14.0%

43.4%̆ ≠№≢ҹ 29.5%ȁ9.9% 70.9%Ȃ 

6ȁ2016 ҉ Ҋ 0.08%( )Ȃ Ҭ ᴑҙ֟ ῃ 80.3%Ȃ ᾢ

ҹ Ȃ 

7ȁ ̆ ‰ Ȃ ᾢ ҹ

̆2014 ף ̂ ȁ ȁ ȁ ̃ ף 63.4%Ȃ 
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8ȁ ᵣ ᾢ ҹ Ȃ 

9ȁҬ Ә ֟Һ ᵬ ̆ ᾢ ҹҬқ ̆Һ Ә ᵬ Ȃ 

10ȁ ᾢ ҹ ≠ ᴑҙᴝ Ὲ Ȃ 

11ȁҬ ץ ȁ ȁ ҹ ȁҬȁ ᴑҙ ṿȂ2016 Ҭ

Ҭ 76%Ȃ ᾢ ҹ ̆ 98%Ȃ 

̔ ̕ ҙ Ḥ ̕Ҭ ҙ ᴪ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕

Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪ̕Ҭ

⅞ ̕Ҭ ᴪ̕Ҭ ᴪ̕ ̆ ҍ Ύ 2016

̕ ᴑҙ ᴪ̕ ᴪȂ 

 

 

 

79                        ֥  

 2010 2013 2014 2015 2016 
ᾢ  

2005 2016 

ᶫ /gce/kWh 333 321 319 315 312 288 275 

/kgce/t 681 662 654 644 640 602 576 

֜ /kWh/t 13979 13740 13596 13562 13599 14100 12900 

/kgce/t 143 139 138 137 135 127 97 

Ә /kgce/t 950 879 860 854 838 629 629 

 

̔1ȁҬ ֟ Ҭ ‰ Ȃ 

2ȁ ᾢ ҕ ᾢ ṿȂᶫ ̂ ̃ ҹ ≠̆ 2016 ҹ ̕

ҹ 2005 ҹ ̆2016 ҹ ̆Ә ҹҬқ Ȃ 

3ȁ2010 ̆Ҭ ȁ ȁ ҹ 94.30%ȁ0.5% 2.3%̆ ≠ҹ 17.5%ȁ9.9%  

70.9%Ȃ 

4ȁҬ ҹ Ҭ ᴑҙ̆2016 Ҭ ᴑҙ֟ ῃ 80.3%Ȃ 

̔ ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ

ҙ ᴪ̕Ҭ ҙ ᴪ̕ ̆ ҍ Ύ 2016 ̕

ⱬ ᴪ̆ Ԋҙ ̕ ᴪ̕ ᴑҙ ᴪ̕ ᴪȂ 
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80                                               Ҳ Ӏ ֥  

 

 
֟  

2016֟  
ᵝ 2010 2013 2014 2015 2016 

 kWh/t 24.0 24.1 24.3 23.6 24.8 3411Mt 

 kWh/toe 121 123 132 137 132 351.8Mtoe 

 kWh/t 467 467 470 474 468 808.4 Mt 

֜  kWh/t 13979 13740 13596 13562 13599 31.87 Mt 

 kWh/t 89.7 87.0 85.5 82.7 81.5 2414Mt 

 kWh/  7.1 6.2 6.2 6.1 6.0 7.74ַ  

 kWh/t 1116 1035 1043 1015 1009 54.31 Mt 

 kWh/t 2203 2326 2280 2170 2120 32.84 Mt 

 kWh/t 3340 3423 3272 3303 3224 27.3 Mt 

 kWh/t 545 521 536 539 549 123.2 Mt 

 kWh/t 967 849 801 749 777 49.44 Mt 

 

̔1111m3 =1toeȂ 

̔ ̕ ҙ Ḥ ̕Ҭ ҙ ᴪ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕

Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪ̕Ҭ ᴪ̕Ҭ ᴪȂ 

 

 
 

81                  ҟ Ҳ Ѓ2016 Є 

 Ҭ   

 1094 ̆70҆ t /    28 ̆286҆ t /  

 3500ҩᴑҙ̆ ֟ 67҆/   ֟ 230҆ t/ ̆ ֟ 560҆ t/  

 5҆ҩᴑҙ̆ ֟ 2340҆ ‰ /  ᾢ ᴑҙ ֟ 8000͘ 22000҆ ‰ /  

 206 ̆ ⱴ ⱬ 364҆ t/   6 ̆ ⱴ ⱬ 2470҆ t/  

Ә  35 ̆ ֟ 51҆ t/  ᴿ̆13 ̆ ֟ 131҆ t/  

 2800ҩᴑҙ̆ ֟ 4.4҆ t/  ֟ 30҆ t/  

 

̔Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ

ᴪ̕ ᴪ̕ ȇ Ȉ Ȃ 
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82                  Ҳ ҟ֥ ⌐ Ѓ2016 Є  

 ֟  ֟  ֟ ≠ /% 

 3364Mt 5400Mt 62.2 

 449 Mt 600 Mt 74.8 

 808.4 Mt 1237.0 Mt 65.4 

 31.80 Mt 42.5 Mt 74.8 

                  24ַ t 35 ַ t 68.6 

 7.74ַ  12.3ַ  62.9 

 541 Mt 804 Mt 67.2 

Ә  17.81 Mt 23.7 Mt 74.3 

 54.31 Mt 83.8 Mt 63.7 

 32.84 Mt 39.45 Mt 83.2 

 25.88 Mt 30.07 Mt 86.1 

 52.40 Mt 77.30 Mt 67.8 

 27.30 Mt 45.0 Mt 60.7 

 

̔ ֟ ֟ ҹ ⱴ ⱬ ⱴ Ȃ 

̔ ҙ Ḥ ̕ ̕ ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ

ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪȂ 

 

83                    Ҳ ҟ ֥  
 

 
 

2016 ֟  
2006͘ 2010 2013 2014  2015 2016 

 450.0 Mt 200.0 Mt 108 Mt 90 Mt 290 Mt 3364 Mt 

 10.38 Mt 14.05 Mt 12.0 Mt 19.35 Mt 40 Mt 449.1 Mt 

ⱬ  72.1 GW 4.47 GW 3.3 GW 4.23 GW 4 GW 1053.9 GW 

 111.7 Mt 25.3 Mt 120.0 Mt 14.1 Mt 47.3 Mt 700.7 Mt 

 68.6 Mt 19.7 Mt 90.0 Mt 17.1 Mt 65 Mt 808.4 Mt 

 0.80 Mt 0.27 Mt 0.57 Mt 0.34 Mt 0.88 Mt 31.87 Mt 

 403 Mt 114 Mt 81 Mt 39 Mt 0.11 Mt 2403 Mt 

 1.52ַ  0.60ַ  0.38ַ  0.11ַ  0.33ַ  7.74ַ  

 4.0 Mt 1.13 Mt 1.92 Mt 2.0 Mt 2.52 Mt 27.30 Mt 

 10.3 Mt 4.55 Mt 4.92 Mt 5.90 Mt 10.0 Mt 123.2 Mt 

 

̔ ҙ Ḥ ̕ ̕Ҭ ҙ ᴪ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕

Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ᴪȂ 

 
 

  



 

54 

 

84                        Ҳ ֥  

1ȁ  Ȃ 50%͘ 70% № 60%͘ 70% Ȃ

ᶏ ̆ Ȃ҉ץ10% ῀ 2005 31.9% ⌠ 2016

69.7%Ȃ2016 23.45ַ t̆ 2.40ַ t̆⁞ CO2 4.80ַ tȂ 

2ȁ  ̂1̃2016 ֟ 200.8 MtȂ 400MPa ҉ץ ף 1 ַ t 

335MPa ̆ ⁞ 1000҆ t ̆ 1600҆ t̆ 950҆

tceȂ2016 ̆400MPa ҉ץ ֟ 80%Ȃ 

̂2̃ ᵞ Ȃ ֟ ҍ ֟ ṿ̆Һ ‗ԍ Ῥ

Ȃ2016 ̆ ҹ 0.87̆ ҙ≠ 151.3MtȂ≠

ֽҹ ᴑҙ 19%̆≠ 81.2MtceȂ 

3ȁ  Ῥ ֟ Ȃ2016 ̆ῃ Ῥ ֟ 1245҆ t̆ῒҬῬ

ȁ ȁ ȁ ֟ №≢ҹ 300ȁ630ȁ165 150҆ t̆№≢ ֟ 35.5%ȁ19.8%ȁ

35.3% 23.9%ȂῬ ȁ ȁ №≢ҹ 18%ȁ45% 27%Ȃ 2016

̆Ῥ ҍ ֟ ̆ 772ַ kWhȂ 

4ȁ  ̂1̃ ֟ Ȃ 42.5 ҉ץ Ȃ 42.5

‰ ῃ ҹ 42.5MPa Ȃ2016 ֟ ҹ

50%Ȃ ף 32.5 15%Ȃ 

̂2̃ Ȃ ₮ ╠ ̆ Ғ ⌠

Ȃ1҆ t ҍ ̆ └ ᴨ 330m3̆ ᾧ

450kğ 237tceȂ 2016 ҹ 57.9%Ȃ 

̂3̃ ᵣ Ȃ ᵣ Һ ≠ ҙ ҹҺ ֟  

└ Ȃҍ ̆ῒ ֟ ᵞ 40%̕ ԍ ̆ ⁞ 30%Ȃ 

ᵣ ֟ ᵣ ֟ 2005 44% ⌠ 2016  68%Ȃ

2016 ̆ ᵣ 2015 0.12MtceȂ 

̂4̃ ᵞ Ȃ ҉ ȁ ȁ ῒ

̆ΐ Ḡ ̆ ̆ ץ50%

҉Ȃ ╠ 85%Ȃ2016 ᵞ ֟ 1.5ַ m2Ȃ 

5ȁ  Ȃ2016 6005҆ t̆ ≠ 35.0%̆

52%̆ 68%Ȃ ᵬ └ ̆

̆ Ῑ№≠ ̆ 15% ~ 25%̆ ⁞ Ȃ

2015 ֟ 330҆ t̆ 25ҩ ȁ 31 ᵬ ̆

֟ 10.4%̆ ȁ ȁ ֟ 10% ~ 20%Ȃ 

6ȁ  Ȃ2016 ̆ 1.6 Ҋץ 1760.7҆ ̆

490҆ tȂ ӗ 72%Ȃ 

7ȁ ΐ ᾣԋ ᾣ ̂LED Ȃ̃LED ѿ ᵣ ᴆȂ ᵣ ᵬ ᾣ ̆

ң ⱴ҉ ̆ ᵣҍ ᾣ ̆ ᾣ

ȂLED 80%̆  ᾣ 50%̆ 5҆ Ȃ

LED֟ҙ ̆2016 LED֟ 80ַ ̆ῤ 38ַ Ȃ2016 ̆ῃ

LED ף ̆ 1400ַ kWhȂ 

8ȁ  Ȃ ‰ 1 2 Ȃ

̆2016 ῃ ᴪ 6.2ַ ̆ 3643ַ kWhȂ2009 6

2011 6 ̆ῃ 5000 ҆ ̆ 147ַ kWhȂ

׆ 5% ⌠ ̆҉ץ70% ‰ 3ȁ4ȁ5 ῃ Ả֟Ȃ2016

̆ 76.9%Ȃҍ ̆ 30%Ȃ 
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85                                                    Ҳ ꜙ֥ҟ 

2016 ̆ῃ ⱵῈ 5816 ̕ Ⱶ֟ҙ׆ҙֲ 65.2ֲ̓ Ȃ

Ⱶ֟ҙ֟ṿ3567.4ַᾝ̕ 1073.6ַᾝ̆ 3578.5҆tceȂ 

 

̔Ҭ ᴪ Ⱶ֟ҙҒҙ ᴪȂ 

 

 

86                                                    Ҳ  

ľ Ŀ ̆ ῏ȁԊҙ ᵝ ᵣ ᶏ

ꜚȂ ֟ Ҭ Ȃ ꞉ ֟ ֟ ᵬ ̆

⁞ ȁ ᵬ Ȃ2007 7 ̆ └ ֟ └ Ȃ ֟

ȁ ׆ Ḥ ֟ ֟ Ҭ̆ ȁ

ᴨ Ȃ ֟ ᴨᾢ └ ֟

≢Ȃ ╠̆↓῀ ֟ ֟ ῍ 1.5 ҆ ̆ ȁ ȁ ȁ ȁ

ȁ ȁῈⱵ Ȃ ȁ ֟ ȁ ȁ ȁ ȁ ȁ Ḃ ȁ

֟ ҹ └ ֟ Ȃ2016 ̆ῃ ҹ 15829ַᾝ̆ ₮ 11.1%̆

GDP 2.7%Ȃ └ ᴨᾢ ֟ 1281ַᾝ̆ ֟ 84.6%̕ Ḡ֟ 940ַᾝ̆ ֟

68.3%Ȃ ╠̆ ֟ 54 ֟ ̆5.8҆ҩ ↓̕ Ḡ ֟ 83 ̆ 3.8҆ҩ ↓Ȃ 
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҈ɻ  

87                                                        Ҳ ₴  

 2000 2005 2010 2011 2012 2013 2014 2015 2016 

/Mt          

₮  10.44 8.07 3.04 2.52 2.44 1.62 0.60 2.87 2.94 

 70.27 127.08 239.31 252.55 271.09 282.14 308.36 335.49 381.04 

└ /Mt          

₮  10.30 16.88 30.44 30.52 28.44 32.78 33.84 40.92 53.07 

 24.32 41.45 47.84 52.12 52.91 56.48 46.55 52.63    53.27 

/ַm3          

₮  31.4 29.7 40.3 31.4 28.5 27.1 25.7 32.0 33.3 

   164.7 307.1 398.9 518.2 583.5 603.2 736.2 

/Mt          

₮  58.84 71.68 19.03 14.66 9.26 7.51 5.74 5.33 8.78 

 2.02 26.17 164.78 222.30 288.51 327.08 291.22 204.06 255.51 

 

̔1ȁ2016 Ҭ 360.5ַ m3̆LNG355.7ַ m3Ȃ 

        2ȁ2011~2016 ̆2016 72.18MtȂ 

        3ȁ2016 ̆ ≠֒40.6%̕ 27.6%̕ 10.3%̕ 9.2%̕ḇ 9.0%̕  ⱴ

2.0%Ȃ ̆Ҭ֒97.7%̕LNĞ ≠֒45.8%̆ 35.0%Ȃ 

̔ ῏ Ȃ 

 

 

88                                                Ҳ ᶳ  

 

2000̆Ҭ ҹ70.27Mt̆ ᶭ ҹ26.4%Ȃ2016 381.0 Mt̆₮ 2.9 

Mt̆ 387.1 Mt̆ 577.6 Mt̆ ᶭ 65.5%Ȃ 

 

 

2000̆₮ 31.4ַ m3Ȃ2008 46.4ַ m3̆₮ 32.5ַ m3̆ 13.9ַ m3Ȃ2016

̂ ⱴ ̃ 736.2ַ m3̆₮ 33.3ַ m3̆ 702.9ַ m3̆

2085ַ m3̆ ᶭ 33.7%Ȃ 

 

 

2000̆Ҭ ₮ 58.84Mt̆ ֽ2.02 MtȂ2009 129.83 Mt̆ 22.40 Mt̆ ҹ

 Ȃ қ ᴇᵞԍ ֟ ̆ ̆2016 255.51 Mt̆₮ 8.78 Mt̆

246.73 MtȂ 3782 Mt̆ ᶭ ҹ6.5%Ȃ 
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89                                                   қ  Ѓ2016 Є                                                   ᵣЕMt 

₴  

ᴿ 436.9 

Ҭқῒז  545.6 

ḇ  253.9 

╠ ῒז  119.8 

ⱴ  164.4 

Ҭ  177.4 

 216.5 

 58.2 

ҕ  3004.4 

 

Ҭ  382.6 

 212.3 

 168.0 

 143.9 

 499.4 

ҕ  3004.4 

 

̔BP Statistical Review of World Energy, July 2017Ȃ 

 

90                                                     Ҳ ₴                                                                   ᵣЕҌ t 

  2010 2012 2013 2014 2015 2016 

└

 

 28715.5 32651.8 33862.4 35490.5 38811.7 43430.6 

₮  3348.2 3090.2 3439.9 3444.1 4379.0 5600.8 

  25367.3 29561.6 30422.5 32046.3 34432.7 37829.8 

 

 23931.1 27109.1 28214.4 30835.7 33549.1 38103.8 

₮  304.2 243.5 162.0 60.0 286.6 294.1 

  23626.9 26865.6 28052.4 30775.7 33262.5 37809.7 

└  

 4784.4 5291.1 5648.0 4654.6 5262.6 5326.8 

₮  3044.0 2846.7 3277.9 3384.1 4092.4      5306.7 

  1740.4 2695.5 2370.1 1270.5 970.2 20.1 

 

 0 0.5 0 3.4 17.0 20.7 

₮  517.1 292.2 468.8 498.4 589.9 967.7 

  -517.1 -291.7 -468.8 -495.0 -572.9 -947.0 

 

 486.8 620.7 668.9 391.4 346.1 349.5 

₮  604.8 745.1 917.5 1051.1 1235.9 1310.7 

  -118.0 -124.4 -249.0 -659.7 -889.8 -961.2 

 

 179.9 94.7 26.7 47.0 42.8 91.6 

₮  467.3 186.2 278.2 400.0 716.4 1540.5 

  -287.4 -91.5 -251.5 -353.0 -673.6 -1448.9 

 

 2301.4 2680.8 2346.7 1782.6 1556.2 1176.9 

₮  989.5 1163.6 1135.0 940.2 1052.9 985.9 

  1311.9 1517.1 1211.7 842.4 503.3 191.0 

 

̔ ⱴ └ ȁ ȁ ȁ ȁ ȁ ȁ ᵣ ȁ ȁ

ῃ ֟ Ȃ 

̔ ῏ Ȃ 
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91                                                              Ҳ                                                ᵣЕҌ t  

 2010 2012 2013 2014 2015 2016 

Ҭқ 11275.6 13498.4 14654.2 16058.0 17016.0 16299.0 

       ᴿ 4463.0 5390.1 5389.9 4966.2 5054.2 5100.3 

       ᴚ ᾥ 1123.8 1568.5 2351.4 2858.0 3211.4 3621.6 

        1586.8 1957.4 2548.2 2974.3 3206.4 3506.9 

       ᴚ  2132.0 2201.0 2144.1 2746.1 2661.6 3129.8 

        528.5 874.4 1027.6 1165.2 1257.0 1218.4 

        983.4 1049.2 934.7 1062.0 1442.8 1634.0 

 7085.3 6469.9 6423.9 6804.1 6445.6 6783.8 

         3938.2 4015.6 4001.3 4065.0 3871.8 4375.2 

        ↨  504.8 536.6 707.8 705.2 586.2 694.3 

        Ҹ 1259.9 290.6 595.3 821.7 800.0 640.8 

        ⱴ  42.3 31.1 47.8 155.5 155.8 319.7 

֒  880.1 775.1 644.0 600.9 831.4 1509.7 

         68.3 64.7 148.3 148.3 211.7 426.7 

        ≠֒ 287.0 371.6 302.6 272.6 238.9 323.6 

         139.4 54.9 66.5 37.6 161.6 284.9 

ῒ13511.3 9256.1 7372.7 6492.3 6365.7 4686.8 ז 

        ḇ  1524.5 2433.0 2444.6 3310.8 4243.2 5247.9 

        ῤ  755.0 1529.0 1574.8 1378.8 1600.9 2015.7 

         804.8 607.1 524.1 700.2 1391.8 1914.0 

        ᾥ  1005.4 1070.4 1189.1 568.6 499.1 323.4 

 23931.1 27109.1 28214.4 30835.7 33549.1 38103.8 

        OPEC 15102.7 17898.2 18036.0 18738.2 19576.3 21763.4 

 

̔ ῏ Ȃ 

 

 

92                                                           Ҳ ₴                                                 ᵣЕֽ ᾣ 

 2010 2012 2013 2014 2015 2016 

       

         1353.0716 2206.6592 2195.4864 2281.3844 1341.5200 1153.0630 

        /% 9.59 12.14 11.26 11.64 1.28 1.26 

        ₮  16.4481 22.2603 14.6257 4.9043 15.4564 9.4349 

        /% 0.11 0.11 0.07 0.03 0.01 0.04 

       

         224.6763 329.9300 317.0028 233.7095 143.4748 111.1546 

        /% 1.59 1.81 1.63 1.00 0.14 0.70 

        ₮  170.2797 213.2889 245.1032 254.0221 190.9844 193.7068 

        /% 1.10 1.04 1.11 1.08 0.14 0.92 

 

̔ ҹ ῃ ₮ ᶛȂ 

̔ ῏ Ȃ 
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93                                                 қ Ѓ2016 Є                                                      ᵣЕMt  

 2014 2015 2016 

₴     

          ≠֒ 358 329 383 

           422 295 308 

          ḇ  152 155 164 

          ᴶ ֒ 74 81 88 

           74 75 73 

           107 74 49 

          ҕ  1420 1377  

    

          Ҭ  327 204 256 

           152 212 202 

           186 191 192 

           171 192 173 

           131 135 137 

          ҕ  1420 1377  

 

94                                                               қ ₴                                           ᵣЕֽ m3 

₴  2015 2016 

1 ḇ  1930 1908 

2  1095 1098 

3 ⱴ  743 824 

4  497 603 

5 ῌ 406 523 

6  381 373 

7 ≠֒ 250 371 

8  198 200 

9 ᾥ  113 166 

10 ≠ ֒ 162 161 

ҕ  7041 7375 

 

 2015 2016 

1  1040 993 

2  744 825 

3 ≠ 502 594 

4  299 384 

5 Ҭ  336 380 

6 ῌ 302 380 

7 ῒ 397 374 

8  290 341 

9  359 323 

10 ≠  237 222 

ҕ  7041 7375 

 

̔BP Statistical Review of World Energy̆July 2017Ȃ 
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95                                                    қ ₴                                                   ᵣЕֽ m3 

₴  2015 2016 

1  1064 1044 

2 ≠֒ 398 568 

3 ֒ 342 321 

4 ≠֒ 275 237 

5  219 212 

6 ≠֒ 162 159 

7  170 143 

8 ḇ  145 140 

9  102 106 

10 ֒ ₃ῤ֒ 97 104 

11  8 44 

ҕ  3383 3466 

 

 2015 2016 

1  1180 1085 

2  437 439 

3 Ҭ  262 343 

4  217 225 

5 Ҭ  187 195 

6  131 132 

7  128 105 

8  66 97 

9  71 59 

10  58 52 

11  71 30 

12  26 25 

ҕ  3383 3466 

 

̔ ҉ Ȃ 
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96                                                         Ҳ Ӏ ֥ ₴  

 2000 2005 2010 2012 2013 2014 2015 2016 

         

/҆ t 1596 2582 1643 1366 1408 1443 1278 1322 

/҆ t 81 142 338 398 384 422 425 439 

/҆ t 91 64 36 64 48 35 22 26 

/҆ t 1189 1397 718 843 793 959 1116 832 

/҆ t 335 759 1137 1646 1685 1796 1984 2107 

/҆ t 100 84 37 33 38 34 34 32 

₴          

/҆ t 605 2216 1616 1200 1454 1391 1575 1785 

/҆m2 5592 19925 17398 17632 19506 21896 21460 22661 

/҆ t 621 2052 4256 5573 6233 9378 11240 10853 

/҆ t 14 46 51 49 49 51 47 51 

/҆ t 13 71 218 283 307 367 420 407 

/҆ t 59 15 4 0.8 0.5 13.3 9.7 2.3 

/҆ t 65 167 380 471 565 630 590 683 

 

̔ Ȃ 

  



 

62 

 

῍ɻ ᴍ  

97                                                   Ҳ ᴍ Ѓҏ =100Є 

 └

ᴇ 

└

ᴇ 
ᴇ 
ᴑҙ ⱬ

ᴇ 

₮ ᴇ 

   ⱬ  

2000   117.7 115.4 98.1 144.3 102.4  

2001   102.4 100.2 106.5 99.1 102.3  

2002   102.0 100.1 111.6 95.2 100.8  

2003 102.2 111.2 109.3 107.4 103.8 119.1 100.9  

2004 119.2 110.6 112.4 109.7 116.8 119.6 102.4  

2005 121.5 113.6 115.4 115.0 123.2 129.9 104.2 104.0 

2006 107.2 113.6 112.4 111.9 105.0 122.0 102.8 106.8 

2007 104.9 104.1 104.2 104.3 103.8 102.0 102.2 104.8 

2008 127.0 113.4 116.0 120.6 128.7 122.1 101.9 105.9 

2009 106.8 89.1 92.7 89.2 101.9 66.0 102.4 100.5 

2010 107.0 113.9 112.3 116.3 110.0 137.8 102.0 105.4 

2011 110.4 111.3 111.1 110.8 110.2 124.5 101.6 109.4 

2012 101.7 103.2 102.9 100.9 97.0 99.6 103.7 102.0 

2013 98.5 100.2 99.9 96.6 88.7 96.5 100.2 102.1 

2014 97.0 99.6 99.2 97.1 89.0 96.8 100.2 103.5 

2015 96.6 86.0 87.7 88.7 85.3 65.1 98.7 97.0 

2016   97.0 95.6 98.3 83.6 96.9 90.4 

 

̔ Ȃ 
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98                                                       ᴍ                                     

 ᴶ / ᾝ/  LNG/ ᾝ/ MBtu Ҭ / ᾝ/ t  

2010 79.50 10.91 120.56 

2014 98.95 16.33 76.43 

2015 52.39 10.71 59.30 

2016 46.50 7.25 59.30 

 

̔1ȁ ᴶ ̂Brent oil̃֟ԍ ᴶ ̆ ᴇ Ȃ 

        2ȁ ҕ ̆2015 1180ַm3 Ȃ 

        3ȁҬ ҕ ̆2016 255.51Mt Ȃ 

̔Ҭ ̕BP Statistical Review of World EnergyȂ 

 

 

 

99                                     Ӏ ֥ Ѓ2016Є                            ᵣЕ ᾣ/  

ᴿ̆ᴚ ̆ᴚ ᾥ̆ ̆ ̆  <10 

ḇ  17 

ῤ  24 

 29 

≠֒ 32 

 36 

ⱴ  41 

 48 

Ҭ  50 

 52 

ҕ  35 

 

̔ ̆2017-04-06Ȃ 
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100                                       ᴍЃ2017 5 29 Є                              ᵣЕ ᾣ/  

ῤ  0.01  0.70  1.50 

ᴿ 0.24 Ҭ  0.84  1.51 

 0.29 ⱴ  0.93 ≠ 1.66 

 0.34 ≠֒ 1.01 ῌ 1.68 

ᴚ  0.37 Ҭ  0.98  1.85 

֒ 0.49  1.08 Ҭ  1.93 

 0.52  1.14   

ḇ  0.69  1.48   

      

 

101                                             Ҳ ⅎ ᴍ                                                      ᵣЕᾣ/t 

 2010 1  2012 3  2013 5  2014 2  2015 5  20165  20171  

֤ 8612 10380 9420 9735 8237 7036 8150 

 8326 9935 8975 9530 8448 7907 8115 

҉  8777 10360 9400 9715 8170 6970 8130 

 8353 9960 9000 9555 7920 6864 8140 

 8655 10015 9055 9610 8197 7009 8195 

 8560 10135 9195 9150 8250 6943 8335 

 8327 9920 8960 9515 8170 6983 8100 

 

̔ ‰̂ ֤ȁ҉ ȁ ҹ ‰̃ 90 Ȃ 

 

 

102                                         ᴍ                                      ᵣЕ ᾣ/ Ҍ ᵣ 

 LNG⌠ ᴇ Hery Hubᴇ ᴇ 

2010 6  9.28 4.80 8.06 

2011 6  16.29 4.54 10.00 

2012 6  19.38 2.45 12.56 

2013 6  17.69 3.83 11.32 

2014 6  17.51 4.57 10.52 

2015 6  8.79 2.77 7.30 

2016 6  7.08 2.57 4.04 

2017 6  5.52 2.94 4.98 

 

̔1ȁHenry Hub ֠≠ Ȃ 

        2ȁ ᴇ ḇ ᴇȂ 

        3ȁ1 ҆ ᵝ=28m3 Ȃ 

ȇ̔ҕ ȈȂ 
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103                                          Ҳ ᴍ Ѓ2017 5 Є                          ᵣЕᾣ/m3 

֤ 2.28 

 1.82 

 2.95 

 2.80 

҉  3.00 

֤ 2.50 

 3.10 

 2.86 

 2.53 

 3.45 

 1.89 

 1.72 

 3.31 

 1.60 

 1.98 

ῌ  1.70 

Ӌ  1.37 

 1.20 

 

 

 

 

104                                  Ҳ ᴍ Ѓ5500kcal/kg꜠Ⱶ Є                                       ᵣЕᾣ/t 

 2012  2014 6  20163  

₮ ᴇ 500 370 200 

 ᴇ 635 525 385ד

ᴇ 710 592 435 

≠֒ ᴇ 680 585 415 

 

̔₮ ᴇ Ȃ 
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105                                      ⅎ ᴍЃ2014 Є                               ᵣЕ ⅎ/kWh 

 ҙ  

Ҭ  10.7 8.4 

 7.0 12.5 

 12.2 9.0 

 18.8 25.3 

 10.1 11.0 

 17.9 39.5 

 12.6 20.7 

≠ 32.8 30.7 

 15.7 25.6 

ῖ 8.2 21.5 

ῒ 13.1 17.0 

 

̔IEA, Energy Prices and TaxesȂ 

 

 

106                                                       Ҳ ᴍ Ѓ2016 Є  

 Ҭ   

₮ ᴇ/ᾝ/t 363.7 180.7 

ᴇ/ᾝ/  6.44 4.38 

ᴇ/ᾝ/m3 2.04 0.59 

ᴇ/ᾝ/kWh   

       ҙ 0.73 0.43 

         0.56 0.83 

 

̔ ᴇҹ20167 11Ȃ 

̔Ҭ ҙ ᴪ̕ ̕ ῃ ᴪ̕ Ḥ ̕҉ ֜

Ҭ ̕↔ ̆Ҭ ᴇ ̆2017 Ȃ 
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107                                                       Ҳ ֥ Ѓ2015 Є  

 /ַᾝ  

1ȁ ⱬ ֟ᴑҙ  1686 ᴑҙ 737ַ̆ ᴑҙ ֟ 125ַ̆

29ַ̆ ᴑҙ 98ַ̆ ⱬᴑҙ

697ַ̆ῒҬ 626ַȂ 

2ȁ  1052 ‰ 0.027ᾝ/kWh̆2015 38948ַ kWhȂ 

3ȁ ׆ 478.5 ꜛ 2015 ⁞ ꜛ Ҭ  Ȃט

4ȁ Ῥ ꜛ 500 ᴇҬ Ῥ ᴇ ⱴ̆ Ῥ

̆ ꜛ Ῥ Ȃ2015

500ַᾝ̂ 800ַᾝ̃̆ ꜛ ‰ 1.5

№/kWhȂ 

5ȁ ף  20 Ҭ ꜛ ף Ḡ ̆2009 ~ 

2015 170̓kW̆ 677̓̔

ᶫ ̆ 141ַᾝ̆ 20ַᾝȂ 

6ȁ ӯ  1233.6 ԍ1.6 3000ᾝ/̆2015

1458.6҆ ̆ 437.6ַᾝ̕ ̂ ꜚ

ꜚⱬ ̃ ֟ ̆Ҭ 496ַ

ᾝ̆ 300ַᾝ̆ 796ַᾝȂ ῀Һ

ԍᾟ ᾟ Ȃ 

7ȁ  129 ᵞԍ 1 ‰

ᵞԍ 3 ‰ Ȃ2015 ꜛ1.1

҆ᾝ̆ 117̓ Ȃ 

8ȁᵟ  384 ᵟ 3.0ַm2̆ ‰

20ᾝ/m2, 60ַᾝ̕῾ 432̓ ̆

7500ᾝ̆ 324ַᾝȂ 

9ȁ῾  60.4 ῒҬ ȁ ȁ ≠ ȁ ≠

ῒז №≢ҹ31.4ȁ13.8ȁ7.9ȁ1.85.5ַᾝȂҬ

36.9ַᾝ̆ ̂ ȁ ȁ ȁӠ̃

23.5ַᾝȂ 

10ȁ  15 7ַ ᾝ̆ ȁ

8ַ ᾝ̆ ̆ ̆ ⱴᵬ ֟

Ȃ 

11ȁ῾ Ⱶ  20 200ҩ ̆ῒҬҬ 82.5%̆

43.5%̆ 1000̓ᾝȂ 

12ȁ ׆ 115.5 ꜛ ⁞ ꜛ Ҭ Ȃ 

13ȁ ꜛ 59 2014 ~ 20171325ҩ ȁ

21.8҆ ̆ 12.08҆ᾝ̆ ꜛ

90%̆ ꜛ10.9҆ᾝȂ 

14ȁ ꜛ 153.7 ̆ ⱴ ̆

̆ ֟ Ȃ ꜛ ‰ ֡1500ᾝȂ2016

ῃ 1024.8҆֡Ȃ 
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Ӣɻ  

108                                Ὴ ֥ ֥ᴗҟ ῇ Ѓ2016 Є      ᵣЕֽᾣ 

1 ᴧ  147.01 24  27.48 

2 ҈  135.30 25  25.10 

3  120.31 26  24.22 

4 ҹ 90.27 27  21.28 

5 ү  21.43 יּ 28 86.71 

6  80.03 29 ≠  21.11 

7  74.70 30 Ҭῐ 21.01 

 20.67  31 70.51 יּ 8

9  66.46 32  19.73 

10  61.57 33  18.82 

11  59.19 34 Ҭ  18.12 

ף 35 55.83  12  17.15 

13  52.06 36  15.80 

14 IBM 48.76 37 Ҭ Ὲ  15.28 

15 ֟  43.78 38 Ҭ Ҭ  15.21 

16  42.15 39  13.88 

17  39.03 40 ҉  12.80 

18  38.55 41 ᾥ  10.58 

19 Ҋ 36.39 42 Ҭ  8.63 

20  34.74 43  8.05 

21  30.22 44 Ҭ  7.42 

22 LG  29.35 45 Ҭ  6.90 

23 қ  29.17 46 ֒  5.17 

 

̔ ᴪ ȇ̆ῃ ᴑҙ ῀ Ȉ̆ 2016-12-28 Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

69 

 

109                                           Ҳ ҟᴗҟ                            ᵣЕֽᾣ 

 2010 2012 2013 2014 2015 2016 

ῃ ҙᴑҙ  4015.4 7200.6 8318.4 9254.3 10013.9 10944.7 

 108.7 157.9 156.6 151.5 143.3 132.1 

 88.1 86.2 80.7 84.4 62.5 63.9 

ⱴ ȁ ⱴ  43.8 81.6 89.3 106.6 100.8 119.6 

ⱬȁ ⱬ ֟ ᶫ  31.9 46.8 58.4 61.9 81.4 81.6 

 402.1 627.8 633.0 642.0 561.2 537.7 

 118.9 271.2 301.1 330.6 371.5 406.8 

 81.3 163.6 215.0 246.5 277.6 323.1 

 247.5 553.6 660.4 746.5 794.4 840.7 

 41.0 63.4 66.8 75.0 78.5 83.8 

ȁ ȁ  98.8 186.7 203.4 232.4 246.2 274.8 

ȁ  101.2 193.6 227.8 251.9 297.8 236.9 

└  36.7 75.8 87.8 91.4 107.6 122.8 

֜ └  582.2 913.4 1052.3 1213.3 1340.1 1348.3 

└  425.1 704.2 815.4 922.9 1012.7 1102.4 

Ḥ ȁ ῒז └  686.3 1064.7 1252.5 1392.5 1611.7 1811.0 

Ғ └  472.2 899.5 1060.2 1161.5 1199.7 1242.8 

 

̔2010 ҹ Ҭ ᴑҙ̆2011 ~ 2016 ҹ  ᴑҙȂ҉ץ

̔ Ȃ 
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110                                                                                          ᵣЕ Ҍ ᾣ 

 2016  2017  2018  

    

Ῥ  2069.2 2069.1 636.1 

ᶫ  206.0 205.6 120.0 

 986.2 984.3 703.0 

    

             632.0 630.8 280.0 

            ´ Ữ  17.5 17.5 4.9 

             Ữ  0 0 8.4 

             қ Ữ  7.6 7.6 6.5 

              869.1 867.4 479.8 

  673.7 767.0 752.7 

 0 0 90.0 

Ḥ  122.0 121.8 118.0 

Ⱶ   225.0 254.5 218.4 

 5347.6 5336.8 4472.5 

ᾢ ⅞ ĺ  291.0 290.4 20.0 

 ῏ 131.0 130.7 145.7 

ⱲῈ  46.4 46.3 49.0 

⇔ Ḡ 17.0 14.5 0 

ᾢ └  6.0 6.0 0 

 11019.6 11049.9 7805.3 

 

̔ ȁ ȁ ȁ ȁ ȁ ȁῒזȂ 

̔Department of Energy, Budget by Appropriation 2017Ȃ 
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111                                            Ҳ ᾨ  

 

Ҭ 7 ᾢ ̔ ̆ ̆ ҳ ⱬ ̆ ̆ ̆ Ῥ

̆ Ȃ̂ ╠ ̆2010-12̃ 

 

ɼ2017 ̆Ҭ 15 ̆ 24817kmȂῒҬ̆1000kV 8 ̆9015km̕

¤800kV 7 ̆15802kmȂ Ȃ 

ɼ2016 ̆Ҭ 2.2̓km̆ ῃ 60%ȂҬ Һ ῐ ↓ ̆

ҕ ꜚ ̆ 350km̆ 400km Ȃ2017 9 ֤ ̆ῃ 1320km̆

4ҩ Ȃ ῃ Ὲ ֜ ̆ ̆ ׂ Ȃ

ҹ Ⱶ ɼ2016 ̆Ҭ 100 ҆ ҳ ̆ ῒז Ȃ 

ɼ⌠ 2016 ̆Ҭ 36 ̆ 33.5GW̕ 20 ̆23.1GW̕

5 ̆6.2GW Ȃ 

ɼ2016̆Ҭ ꜚ 40.9҆ ̆Ḡ 74̓ ̕ ꜚⱬ 9.8̓ ̆Ḡ

35̓ Ȃ ̂ ꜚ ꜚⱬ ̃ 50.7҆ ̆ 44.6҆ ̆ ҹҕ

Ȃ 

ῴ ɼ2016 ̆Ҭ 332.1GW̆ 98.6GW̕ Ҭ 168.7GW̆

82.2GW̕ Ҭ ᾣᴟ 77.4GW̆ 40.3GWȂ 

ɼҬ └ ӊᾣ ̆ 9.3ַַ Ȃ TOP5002017

9 14Ὲ ῃ 500 ҉̆ 4  ̆ ԋ ҹҬ 2 ̆ 3ȁ4ȁ5

№≢ҹ ȁ Ȃ 

 

 

112                                            ᵤ Ὴ ᾨ  

1ȁ  Ҭ ̆2016 15ҩ Ȃ 

2ȁ  Ҭ ̆2016 2345Mt̆ 235Mt̆⁞ CO2 640MtȂ 

3ȁ ҳ  Ҭ ̆2016 100 ҆ ҳ ̆ 1256̓tceȂ 

4ȁ  Ҭ ̆2017 8 1000kV ,9015km̕7 ¤800kV ̆15802km̆

24817km̆ 3934ַkWh Ȃ 

5ȁ └  ̆ҕ ᾢ ̆ ֟ ֟

̆ ꜚ └ Ȃ 

6ȁ  Ҭ ̆2016 2.2̓ km̆ ҕ ҙ ῐ ꜚ ̆

350km̆ 20179 ֤ Ȃ 

7ȁ  Ҭ ̆2016 ꜚ 40.9҆ ̕ ꜚⱬ 9.8̓ ̆

50.7҆ ̆ 44.6҆ Ȃ 

8ȁ ֜  ̆2015 80%̆֜ Ԋ ⁞ 15%̆ ⁞ 10%Ȃ 

9ȁ ꜚ  ̆2016 6̓ ̆ҍҬ Ҍ ᵟ ̆ 90%Ȃ 

10ȁ Ῥ  Ҭ ̆2016 ȁ ᾣᴟ 578.1GW̆ ҹ 2.6ṐȂ 

11ȁ  Ҭ ̆2016 9500ַᾝȂ 

12ȁԑ  Ҭ ̆2016 7.51ַ̆ ̆ῒҬ 7.24ַȂ 

13ȁ Ⱶ Ҭ ̆2016֜ 26.1ַ҆ᾝ̆ ῃ 39.2%Ȃ 

14ȁ ꜚ Ҭ  ט ̆2016ꜚ ̂ט 157.6ַ҆ᾝ̆ҹ̃ט 50ṐȂ 
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15ȁ ҙ ֲ ̆2014ֲ҆478̆ Ҭ 2016ֲ҆49Ȃ 

16ȁֲ  ̆2016 84.6ַ ᾝ̆Ҭ 15.6ַ ᾝȂ 

17ȁ3D  ̆2016 15.2ַ ᾝ̆Ҭ 12.0ַ ᾝȂ 

18ȁ  Ҭ ̆2017 ӊᾣ ̆ 9.3ַַ ̆ ѿ̆

ԋ ҹҬ 2 Ȃ 

19ȁԐ  ̆2015 295.2ַ ᾝ̆Ҭ 26.1ַ ᾝȂ 

20ȁ  ̆2017 788ַ ᾝ̆ ῃ 52.3%Ȃ 

 

 

113                                                  Ҳ ‰  

 2016 ῀ 69.7%̆ 2345MtȂ 

 ╠ ֟ 40MtȂ 

 2015 ֟ 130Mt̆ ᵬ 30Mt̆ᵬ 100MtȂ 

ҳ  2016 ̆1000MWҳ 100 Ȃ 

 2016 ᶏ 3000̆ 100GW̆ῒҬ300MW65̆ 600MW

ҳ CFBCȂ 

 250MW 2012 ֟̆⌠2016 39ַ kWhȂ 

└ 2016 ̆ 880GW̆ 93.6%̕

910GW̆ 96.8%Ȃ 

 2016 ̆ └ ֟ 21.6ַm3̆ └ 33.0Mt̆ └ 5.25Mt̆ └

1.98MtȂ 400̓t 201612 28 ֟Ȃ 

 

̔Ҭ ⱴ ≠ ᴪ̕ ҙ  Ҭ ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ

ҙ ᴪȂ 
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114                                     Ҳ ҟ  

 2000 2010 2013 2014 2015 2016  

        

2016̆҉ץ10% 69.7 65.9 62.5 60.0 50.9 24.3 %/  SO2 

11.5Mt 

҆ /  1 35 50 53 57 59 ҆ Ԛ ֟ ҕ ᾢ

 

Ⱶ        

300MW ҉ץ

/% 

42.7 72.7 76.3 77.7 78.6 80.3 2016 1000MW ᶫ

285.3gce/kWh̆ 300MW 318.5 

gce/kWh 

҆ ҳ /

 

0 33 63 70 82 100 ᶫ ṿ 30gce/kWh 

        

/kg/t 118 149 149 146 143 142 1t ף ̆ ⁞ 90kgce/t 

/% 6 80 90 92 95 95 100҆ t 10҆ tce 

        

֟
/% 

52 90 95 98 98 98 160kA ҉ץ
9% 

        

֟

/% 

24.9 76.0 87.1 87.6 88.4 88.2 123kWh 

        

҆ /  4 20 22 25 24 24 ⱴ ҙ ṿᵞ22% 

֟ ֟

/% 

12 80 93 95 97 97 ֟ ᵞ
40% 

/% 28 48.1 55.9 57.6 58.4 57.9 1ַ t ҍ ̆

330҆ m3̆ ᾧ

4.5%̆ 237҆ tce 

֟

֟ /% 

57 85 86 87 88 89 ҉ ᵞ
16% 

 

̔ ҙ ֟ Ȃ 

̔Ҭ ⱴ ≠ ᴪ̕Ҭ ⱬᴑҙ ᴪ̕Ҭ ҙ ᴪ̕Ҭ ҙ ᴪ̕

Ҭ ҙ ᴪ̕Ҭ ҍ ҙ ᴪȂ 
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115                               Ҳɻ ҟӀ Ѓ2016 Є 

 Ҭ   

֟ /Mt 3364 760 

₮ /Mt 8.78 54.67 

/Mt 255.51 8.93 

/Mt 3782 661.7 

/% 48.8 92.8 

֟ /% 17.8 65.8 

Ԛ /m 510 90 

₮ ᴇ/ ᾝ/t 54.75 27.21 

֟ /ҩ 0.9̓ 1287 

ҙ /ֲ҆ 557 8.84 

֟ /t/ֲ/  604 8597 

 10041ᾝ/* 82058ᾝ/* 

Ԋ ֲ֙ /ֲ 538 9 

Ԋ ֙ /ֲ/Mt 0.16 0.014 

 

̔1ȁҬ Ԛ ҹ Ҭ ԚȂ 

        2ȁҬ ₮ ᴇҹ Ȃ 

        3ȁ*ҹ 2014 Ȃ 

̔ ̕Ҭ ҙ ᴪ̕DOE/EIA̕National Mining AssociationȂ 
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ɻ ғ  

116                                            Ҳ  

1.  

1.1  

Ҭ №Ҥ ̆ ҹѿ Ȃ 

2015̆ῃ SO2 17.55Mt̆NOx17.77MtȂSO2 ԍ  ⱬ 1.5ṐȂ 

ⱴ▲Ȃ2013̆₮ Ҭ PM2.5 ⌠ ╠ ̆20131 12̆

֤PM2.5 900ɛg /m3Ȃ201511 4 7 ̆PM2.5 900 ɛg /m3̆ҹҕ

ῃ 36ṐȂ 20133 31 ȇ2010ῃ Ȉ̂ 50ҩ

500 ῍ ҍ ̃̆ 2010Ҭ ̂Һ PM2.5̃ 120ֲ̓ ֙Ȃ

֤ ׆ 2003 44.56/10҆҉ ⌠ 2014 63.20/10҆Ȃ Һ Ȃ2016

̆ῃ 336ҩ PM2.5 ҹ50.2ɛg/m3̆ҹҕ ‰↕ṿ 5ṐȂ 

֤ 30 Ȃ̂ ֤ Ḡ ̆2015-12-23̃ 

̆ Ҭ NOx ᾣ ̂ 90%̃ Ӟ ҹѿҩҤ Ȃᾣ

ᴪᶏ ⱳ ̆┬ ȁ ȁ ̆ ȁ ̆Ӟ Ҋ Һ Ȃ20138 ̆

֤ Ҭ ̆ PM2.5ҹ Ȃ 

1.2 Ὺ  

ҕ ҹ̆ ᵣ ̂ ̃ ῤ ẫ ̆ Ҭ

Ȃ ҕ ̆2012̆ῃ ῤ ֲ֙ 430̓̆ ҹ

ֲ֙ 1.6ṐȂ 

2015̆ 6.3ַ ȁ ᶏ ᵣ ̆ῒҬ 3.0ַt̂ Ḡ ̆2016̃̆

4.5ֲַ ᶏ ̕ ̂ ̃1.0ַtcĕ1.8ֲַ ᶏ ̂ Ҭ ̆2016Ȃ̃ 

ᴰ 20 ~ 25%̆ 40%̕D ֽ 15%̆ 30%ׅ̆ ᵞ

Ȃ ᵣ ᵞ ̆ ̆ ̆ ̆ ̆ ̆

̆ Ȃ ֓ ᴪ ȁ ȁ ȁ Ҭ Ȃ ҕ

̆ ȁ ῾ ῤ 1900 ~ 2500mg/m3ȂԐ ̆

῾ ῤ Ҭ 6.26ɛg/m3̆ҹ ‰ 2000ṐȂ 

Ҭ ᶏ ᵣ ῤ ̆ ֙ Ȃ2015 ̆ῃ

῾ ֙ 79.96ֲ/10ֲ̓ ̆ 73.36ֲ/10ֲ̓ Ȃ Ӡֲ ̆῍ ֙ 104.8

ֲ҆Ȃ̂ 2016Ҭ ̆723 ~ 724̃  

1.3  

Ḡ ̆ ╠ῃ 70% ̆75% ₮ Ҍ Ῑ Ȃ Ῑ

῀ Ҭ ȁ ֟ ֙ № Ҭ̆ Ҭ ̆ ֟ ᵣ̆ᶏ

̆ᴪ ֙̆Ҍ Ȃ Ҋץ֤ ֟ ȁ₴ ⁞ף1970 ץ80%

҉ȂҬ ҳ Ȃ 

90% ⌠Ҥ Ȃ 60% Ҋ ̆ῒҬ16.8%Ȃ 

2016̆ ῃ ̂COD̃ 2166̓tȂCODҺ ᵣ Ȃ2016

COD ԍῃ ⱬ 3Ṑ̆ №Ҥ Ȃ 

2016̆ῃ 2.8ַ ᶏ Ҍ ῃ Ȃ̂ Ḡ 20173 ῃ ̃  

1.4  

Ҥ Ȃ ̆қ 2014 1980Ҋ 22%̆

ⱬ Ҋ Ȃ2014̆ ῃ ֽҹ 2.08%̂῾ҙ ̃̆

Ȃ҉ץ20% Ҋ Һ ῾ ̆ ̆ Ҍ Ȃ

ҹ80 ~ 100cm̆ף1950 ╠ ⁞⌠20 ~ 40cmȂ 

Ḡ 2014ľῃ ’ Ŀ̆ ῃ 16.1%Ȃ Һ ̔ ̆



 

76 

 

̆ ̕ ӊ̕ Ȃ ᵝ 19.4%̆ Һ ̔ ̆ ̆ ̆

̆ ̆ ̆ ̆ Ȃ 

ȁ ȁ ȁ ȁ Һ ȁ ᴑҙ Ȃ ȁ

Ҋ ̆ ꜚ ῀ֲᵣ̆Ҥ ֲᵣẫ Ȃ ᴪ ̆ ׂ

Ȃ ȁ ⱳ ̆ ̆ Ȃ ᴪᶏҬ ̆ ⱬ ̆ ⱬ

Ҋ ̆ Ȃ 

Ҥ Ȃ ȁ қȁ ȁԐ ȁ ᾙ ̆ ȁ ₮

Ҭ ̆ Ҭ Ȃ 

ῃ 2000̓Ὲ ̆ ῃ 1/6Ȃ̂ ̆2014-01-04̃ ⁞

֟ 1000̓t̆ 1200̓tȂ ҈ Ȃ20135 ̆

ľ Ŀ ᾣȂ ҈ 1/5 Ȃ 

1.5 CO2  

Ҭ 2010 ҹҕ CO2 Ȃ2016̆ Ҭ CO2ҹ 8661Mt

̂ ̆ ҹ 9485Mt̃̆ ҕ 24.1%̆ 65%̆ῒҬ

75.1%Ȃ2016̆Ҭ ֲ CO2 ҹ6.3t̆ ԍҕ ṿ 130%Ȃ 

 

2.  

2.1  

ῃ ѿ ≠ ̂2010 ~ 2012̃̆ ҹ 294.91҆ km2̆

30.7%Ȃῃ 100̓֡ Ȃ 

ֲҹ Һ ȂҺ Ҥ ȂҤ

Ҭ ̆ ῃȁ ῃȁ ῃ ῃ̆└ ᴪ Ȃ 

ⱬҊ ̆ ⁞ ̆ Ȃ 50ַ t Ҭ ȁ ȁ ԍ

ѿ Ȃ̂ Ḡ ̃ 

2.2  

ȁ ȁ ȁ ᷅ ȁ ֟ⱬҊ Ҧ

Ȃ 

2009̆ῃ 262.37҆ km2̆ 173.11҆ km2Ȃ 4ַ ֲ

̆ῃ ֲ ѿ ֓ Ȃ̂ ҙ ̆2011̃ ץ ̆ ᵬ Ҋ

Ȃ ׆ қ Ҋ̆᷅ ֤ ῟̆ Ҋ Ȃ 

2014̆ ҙ 5 ̆ῃ 261.16҆km2̆ 172.12҆

km2̆№≢ 27.20%17.93%Ȃ 

̆ 5 ῃ ₃Ӎ Ȃľ ҍ ’ Ӝ ѿ

ȂĿ̂ ҙ ̆2015-12-29̃ ᴋ Ȃ 

2.3  

ҹ 4ַῈ Ȃ ╠̆ῃ 90% Ҍ ȁ ̆40%

ҳ ̆11% 21% ꜚ ⌠ Ȃ̂ Ḡ ̆2015-08-07̃50% Ҥ ̆

ȁ Ҍ ӊ Ȃ 

Һ Ȃ ̆ⱴӊ ̆ ̆

̆ ҙ‖₯ Ȃ ̆Ḡ ⱬҊ ̆ ȁ Ȃ

⌠ ̆ ᵞ̆ꜚ ̆ ꜚ ⁞ ̆ ̆ ȁ

ⱴ Ȃ 

2.4  

ľ2016Ҭ ֟ Ŀ̂ 2016-09-22̃̆ 2015 ̆ῃ ꜚ 303

҆Ὲ ̆ 81̓Ὲ ̆ 26.7%Ȃ ῀ 900ַ ᾝȂ 

ᴋⱵ № Ȃῃ 220̓Ὲ Ȃ

2.6̓ ̕ ֟ ᵣ 450ַt̆ ҹ ῒ

̕ ꜚ Ҋ 60ַ t̆ Ҋ ֟ Ҍ

Ȃ̂ ̆2016-07-20̃ 
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2.4 Ҭ  

Ҭ ⌠ Ҥ ӊѿȂ ╠̆ ᶛ 15% ~ 20%̆ ῒ

Ҭ ῌ Ȃ44%҉ץ40% ꜚ ̆1970~2010⁞ 50%̆

1980~2006⁞ 99.4%̆ 1995 ~ 2010⁞ 97.0%Ȃῃ 230 ꜚ ҳ Ȃ̂ ҕ

ᴪ̆ ֲ̆ ̆ᾣ ̃ 

Ҭ ╠ Ȃ ╠̆ ԅ ⱬ 2.2Ṑ ̆

ׅ ᵩȂ̂ ҕ ᴪ ľ̆ ⱬ ̔Ҭ 2015Ŀ̆ 2015-11-12 ̃ 

 

117                                                      Ҳ Ӏ  

ᴍ ԋ /Mt /Mt /Mt ҙ /Mt /ַ m3 /Mt 

1995 23.70  17.44 17.31 415.3  

2000 19.95  11.65 10.92 415.2 14.45 

2001 19.48  10.70 9.91 432.9 14.05 

2002 19.27  10.13 9.41 439.5 13.67 

2003 21.59  10.48 10.21 460.0 13.34 

2004 22.55  10.95 9.05 482.4 13.39 

2005 25.49  11.82 9.11 523.0 14.14 

2006 25.89 15.24 10.89 8.08 536.8 14.28 

2007 24.68 16.40 9.87 6.99 556.8 13.82 

2008 23.21 16.25 9.02 5.85 572.0 13.21 

2009 22.14 16.93 8.47 5.24 589.2 12.78 

2010 21.85 18.52 8.29 4.49 617.3 12.38 

2011 22.18 24.04 12.97 659.2 25.00 

2012 21.18 23.38 12.36 684.6 24.24 

2013 20.44 22.27 12.78 695.4 23.53 

2014 19.74 20.78 17.41 716.2 22.95 

2015 18.59 18.51 15.38 735.3 22.24 

2016 17.55 17.77  711.1 2166 

 

׆̔ 2011 ̆ ̆ ῏ ᵬԅḱ ̆ Ҍ

ҍץ╠ Ȃ 

̔ Ḡ Ȃ 

 

118                                                     Ҳ ɻ ẅ                                          ᵣЕppm 

 Ň ň ŉ Ŋ ŋ 

      

ṿ 800 500 150 50 10 

 2000 2005 2010 2014 2018 

      

ṿ 2000 500 350 50 10 

 2000 2003 2013 2015 2018 

 

̔1ȁ V ‰ῃ ╠⌠ 2017 1 1 Ȃ 

        2ȁ 15ppm̆ 2010 ̕ 10ppm̆ 2006 ̕ 10ppm̆ 2010 Ȃ 

̔ ‰ ᴪ̕ ̆Ҭ ‰ ҳ ȇ̆

Ȉ̆ 2013̆ No.5̆ 53~57Ȃ 
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119                     Ҳ ʃ ‼ʄ, GB13223-2011 

                                                    ẅ/mg/m3 

  SO2 NOx ῒ  

2004 ‰ 50 400 450 ĺ 

2014 ‰ 30   200 100 0.03 

    100   

2001‰ 20 184 135  

2005‰ 30 200 200  

 

̔2012ӊ╠ ֟ 20147׆̆ 1 ‰Ȃ ‰̆⌠2015T

⁞ SO2 618̓t̆ NOx 580̓tȂ 

 

 

 

120                       Ҳ ʃ ‼ʄЇGB13221-2014 

                                                ẅ/mg/m3 

  SO2 NOx ῒ  

     

 80 400 400 0.05 

 50 300 300 0.05 

     

 60 300 400  

 30 200 250  

     

 30 100 400  

 20 50 200  

 

̔20147 1 ╠ ֟ ‰Ȃ201510 1 ̆10t/h҉ץ

7MW҉ץ ‰̕20167 1 ̆10t/hץҊ 7MWץҊ

‰Ȃ 

‰̆80% ҙ ҳ ⱬȂ ҙ ᵀ 3210 ~ 4070ַᾝȂ
‰ ̆ ⁞ 66̓ t̆ SO2 314̓tȂ 
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121              Ҳ ʃ ҟ ‼ʄЇGB4915-2013 

1985 ̆1996ȁ2004ȁ2013ḱ Ȃ 

ȇ ҙ ‰Ȉ̆ GB4915-2013Ȃȇ ᵣ └ ‰Ȉ̆

GB30485-2013Ȃ 

2012̆ ҙ ῃ 15%͘20%̆NOx 8%͘ 10%̆SO2 3%͘ 4%Ȃ 

 

ẅ/mg/m3 

 

  SO2 
NOx 

NO2ץ̂ ̃ 

 

ῃץ̂ ̃ 
ῒ   

ῒז  30 200 400 5 0.05 10* 

֟  ̂20̃ ̂100̃ ̂320̃ ̂3̃  ̂0.05̃ ̂8̃ * 

ȁ ȁ  30 600** 400** ĺ ĺ ĺ 

‛  ̂20̃ ̂400̃** ̂300̃** ĺ ĺ ĺ 

ȁ ȁ  20 ĺ ĺ ĺ ĺ ĺ 

ῒז ֟  ̂10̃ ĺ ĺ ĺ ĺ ĺ 

 

̔̂   ̃ῤҹ ᴑҙ ≢ ṿ̆ῒ Ⱶ Ḡ Һ

Ȃ 

* ԍᶏ ȁ ᵬҹ ╕̆ Ҭ Ȃ 

** ԍ Ȃ 

 

2013‰ ṿ 2004‰ 50mg/m3̂ ⱬ ̃ 30mg/m3̂

̃№≢ 30mg/m3 20mg/m3̆NOx ṿ 800mg/m3 400mg/m3Ȃ └

Ȃ 

ȇ ᵣ └ ‰Ȉ̆ └ ȁ ȁ ԋ

Ȃ 

ᴑҙ 20143 1 ‰̆ ᴑҙ20157 1 Ȃ 

‰̆ ᴑҙ ȁ Ḡ ᶛ 10%͘12%̆ Ḡ ҹ12%͘15%

ᾝ/t Ȃ 

 

 

122                                                   Ὺ ӝ ҏ ‼                               ᵣЕ /100km 

 2015 2020 

Ҭ  6.7 5.0 

 6.7 6.0 

 5.2 3.8 

 5.9 4.9 

 

̔ ҙ Ḥ Ȃ 
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123                                                             қ CO2  

 
/Mt-CO2 2016  

/% 

2016ֲ  

/t-CO2 2000 2010 2012 2013 2014 2015 2016 

Ҭ  
4203 

(4723) 

7530 

(8138) 

8510 

(9240) 

8687 

(9517) 

8480 

(9347) 

8674 

(9534) 

8661 

̂9485̃ 
75.1 6.30 

 6077 6129 5788 5933 6079 5861 5245 26.7 16.19 

 1048 1683 1824 1931 2202 2320 2394 68.2 1.84 

ḇ  1612 1629 1705 1715 1658 1618 1627 21.4 11.11 

 1321 1314 1410 1398 1343 1295 1275 37.3 10.05 

 888 834 815 810 799 806 845 35.3 10.59 

 500 717 764 768 769 776 796 40.8 15.77 

ᴚ  349 563 616 617 665 682 691 1.1 8.76 

ⱴ  390 585 609 631 651 603 597 12.6 18.73 

ᴿ 567 611 620 632 664 708 743 ð 22.48 

ҕ  25193 33420 35041 35317 35309 35871 35876 41.2 4.87 

 

       ̔1ȁCO2 ҹ CO2 Ȃ 

    2ȁҬ ̂ ̃ῤҹ Ȃ ̆ ̆ ҬҬ

̆ Ȃ ̂Ҍ ῃ ̃ ̂ 70%̃ ᶫ

Ȃ ╠̆ ῀ 18%Ȃ ֲ̆ҹ ȁ

ᵝ GDP ̆ ᵀ 9% Ȃ 

3ȁ ȂҬ ҹ ̆ ҕ ҹ Ὲ ҕ Ȃ 

4ȁCO2 ȂҬ ̔ 2.71t-CO2/tcê 3.87t-CO2/toẽ ̆  2.13t-CO2/tcê 3.04t-CO2/toẽ ̆

1.65t-CO2/tcê 2.36t-CO2/toẽ ̕ ҕ ̂IEÃ ̔ 3.96t-CO2/toĕ 3.07t-

CO2/toĕ 2.35t-CO2/toeȂ 
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124                    Ҳ ɻ Ⱶ CO2 Ѓ2016 Є 

  

/kg/tce  

SO2  

ѿ  4.02 

 4.64 

NOx  

ѿ  4.08 

 4.70 

ⱬ/g/kWh  

SO2  

 0.23 

 0.39 

NOx  

 0.26 

 0.36 

  

 0.06 

 0.08 

CO2  

/t-CO2/tce  

 2.71 

 2.13 

 1.65 

ѿ  1.99 

 2.38 

ⱬ/g-CO2/kWh  

 590 

 822 

 

̔ ̕ Ḡ ̕Ҭ ⱬᴑҙ ᴪȂ 
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125                                            Ҳ CO2  

 CO2  

 2.71  t- CO2/tce 

 3.14  t- CO2/tce 

 2.41  t- CO2/tce 

 5.81  t- CO2/tce 

 8.43  t- CO2/tce 

└  2.07  t- CO2/tce 

 1.65  t- CO2/tce 

ⱬ 2.62  t- CO2/tce 

ⱬ̂2014 ̃  

                  0.741  kg- CO2/kWh 

                  0.556  kg- CO2/kWh 

 

 

126                                            қ CO2  

 t-CO2/toe t-C/toe  t-CO2/toe t-C/toe 

 3.96 1.080  3.10 0.846 

 3.07 0.837  3.24 0.883 

 2.90 0.791 LPG 2.64 0.720 

 3.07 0.837 ῒז └  3.07 0.837 

 2.99 0.816  2.35 0.641 

 3.01 0.821    

 

̔The Institute of Energy Economics, Japan, Handbook of Energy and Economic Statistics̆2015Ȃ 
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҅ɻҲ  

1ɻ҅ ֥  

Ὲ 2015ῃ ѿ ֟ ҹ361476҆tcĕ 429905҆tce Ȃ 

‰↕ ̆ ᵬ Ҋḱ Ȃ 

(1)  

̆ Ȃ ╠̆ҕ ҉ Ҭ ȁḇ ₃ҩ ׅ Ȃ 

2015 ֟ ҹ̔ 

3747Mt̂ ֟ ̃Ĭ  65.9%̂ ̃ = 2469.3Mt Ĭ 18%̂ ̃ = 444.5Mt  

3747Mt  ╖  444.5Mt = 3302.5Mt = 2358.0Mtce  

֟ ̔3747Mt  ╖  3302.5Mt = 444.5Mt = 317.0Mtce  

(2) Ѓ Є 

̂IEÃ Ҭ ῀ Ȃ 

2015ῃ ҹ130MtcĕῒҬ100Mtceᵬ ̆30Mtceԍ῾ ҙȂ 

(3) ⌐  

2015̆ῃ 4.42ַ m2̆ᶫ 53.0Mtce̕ ≠ ̂

̃24.1Mtce̕ ԚҊ 136ַm3̆16.4Mtce̕῾ 168ַm3̆12.0Mtce Ȃ 105.5Mtce Ȃ 

̔ ѿ 4299.1Mtce  ╖ ⁞

37.0Mtce + 235.5Mtce = 4217.6Mtce Ȃ 4299.1Mtce  ╖  4217.6Mtce = 81.5Mtce Ȃ 

҉ ̆2015 ѿ ԅ 81.5Mtcê4299.1Mtce  ╖  4217.6MtceȂ̃ ѿ

ҹ 59.9%̆ ԅ 3.8ҩ № ̂63.7% ╖ 59.9%Ȃ̃ῃ ᴪ ԅ 4.6Mtce 

(240.9Mtce  ╖  236.3Mtce) ȂCO2 ԅ860Mt(9534Mt  ╖  8674Mt)̆ ᵀԅ9.9%Ȃ 

2ɻ  

ԍѿ ⁞ⱴ ȁ ȁ ҙ ̆ ҙ

ҹ ⱴ ȁ ̆Ҍ ↓῀ ȂҬ Ҭ ҙ

̂ ҙ̆ ҙ̆ ⱴ ȁ ⱴ ҙ̆ ⱬ ⱬ ֟ ᶫ ҙ̆

֟ ᶫ ҙ Ȃ̃ ҙ ̆ ҙ ⱴṿ Ҋ ̆ ῃ

ᴪ Ȃ 

2015 Ὴ  

ҟ ȂҬ Ҭ̆ ҙ5ҩ ҙ ̂ ̃ ⱴ  ╖  95%
35% Ȃ2015ҹ298.8Mtce Ȃ 

ꜘ ɻ ɻ ɼ 

ⱬ Ȃ 4395872kWh Ĭ 297gce/kWh Ĭ (1  ╖  45.1% = 59.9%) = 
1305.6Mtce Ȃ 

Ȃ 2987.9ַkWh Ĭ 297gtce/kWh = 88.7Mtce 

Ȃ 1432Mt Ĭ 1.2% = 17.2Mt = 12.3Mtce 

Ȃ 130.9Mtce 

Ȃ 41.0Mtce 

Ȃ 22.3Mtce 

1011.9Mtce 

 =  ѿ 4299.1Mtce  ╖  ҙ 298.8Mtce  ╖  ⱴ ȁ ȁ

1011.9Mtce = 2988.3Mtce 
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ⅎ  

(1)  ҟ 

Ҭ Ҭ̆῾ȁ ȁ ȁ ȁ ≠ҙ   ╖  100% Ȃ Ҭ῾

Ҥ Ẓᵞ̆2015ҹ 14.93Mt ȂҬ ҙ ᴪȁҬ ῾ ҙ ᴪ ҹ

26.42Mt̆ҹ╠ 1.8ṐȂ Ạԅḱ Ȃ 

2015̔ҙ ҹ98.4Mtce Ȃ 

(2) ֢  

Ҭ Ҭ̆ ҙ ׂׅ ľ Ŀ̆ ҙ ᴑҙ Ȃ֜

Ҍ ῒז ֲ ̆2015ῒז ֲ ῃ ҙ 52.7%Ȃ 

ҙ ̆Ὲ ↕ Ȃ 

ҹ Ҭ ֜ ̆ҕ ̆ Ҋץ₮ Ὲ ̔Ҭ Ҭ̆ ҙ

ҙȁ ҙ̂ ҙ ᵟ ҙ ȁ̃ῒז ҙ̂ ȁ Ⱶ Ⱶҙ̕Ḥ ᴰ ȁ

ᴆҙ̕Ὲ῍Ԋҙ̆ סּ ҙ̆ Ⱶҙ̆ ȁ ȁᵣ ӏҙ̕ ≠

ҙ̆ Ὲ῍ ҙ̆ ȁ ᴪḠ ᴪ ≠ҙ̆Ὲ῍ ᴪ ̆ ̃95%

ȁ35% ῀֜ ̕῾ҙ 100% ̆ 100% ȁ95%

῀֜ Ȃ 

2015̆֜ ҹ448.4MtceȂ 

(3)  

Ҭ Ҭ̆ ҙ ῒז ҙ ⱴ̆ 95% 35.7% ̕

100% 95% ̕ⱴ҉֜ ȁדỮ ҙ ̆2015ҹ492̓tȂ ֓

ԍ ȁד ̆ ῀ ҬȂҬ Ҭ̆ Ẓᵞ̆

2015ֽ 93.47Mt̆ Ḡ 300Mt Ȃ 

2015̆ ҹ638.2MtceȂ 

(4) ҟ 

ҙ̂ ҙ̃  =   ╖  ̔ҙȁ֜ Ȃ2015

ҹ1803.3Mtce Ȃ 

Ҭ Ҭ̆ ҙ̂ └ ҙ̃ Ҥ Ẓᵞ̆ ҹ ҙῤᴑҙ

Ȃ2015ҹ345.0MtceȂ ҹ472.7MtceȂ ̔ ҙ 95% ȁ ᵣ

ȁ ȁ 5 ֟ ֟  Ĭ ᵝ֟ Ȃ Ҋ̔ 

 ֟  ᵝ֟  /Mtce 

 2414Mt 135kgce/t 325.9 

ᵣ  11725ַ ‰  434 kgce/҆ ‰  50.9 

 110.8ַm2 6.9 kgce/ m2 26.4 

 240Mt 145 kgce/t 34.8 

 7.74ַ  14.4 kgce/ 11.1 

ῒ23.6   ז 

   472.7 

       :ᵣ ֟ ᵣ ⱴ ṿȂ 

Ѓ5Є  

№ Ҋ̔ 

 /Mtce /% 

῾ҙ 98.4 3.3 

ҙ 1803.3 60.3 

֜  448.4 15.0 

 638.2 21.4 

 2988.4 100.0 
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3ɻ ҟɻ֢ ɻ שּ  

ҙȁ֜ ȁ ῃ ᴪ ̆Һ ȁ Ғ ₮ ֲפ̆

Ȃ ᴰ ȁ ľ̔ ҙ ῃ ᴪ 73%ȂĿ̂ Һ ̆2014ľ̃֜

ῃ ᴪ 8%ȂĿ̂ ̆2014ľ̃ῃ ῃ ᴪ 27.6%ȂĿ̂ Һ ̆

2014Ȃ̃ғҌ ҈ ⱴ ԍ 108.5%̆҈ ̆ ῒ ֜ Ȃ

̂IEÃ ̆2012 ̆Ҭ ҹ 14.0%̆ ̂OECD̃33.1%̆ 14.5%̆ҕ 27.9%Ȃ

Ҭ 8%̆ ᴪ Ӈ ̙ 

₮ Ҭ ҉̆Ҭ ҩ Ȃ 

№ ̆ ̆ ҹ҈ № ⱴ └ ȁ

ⱬ ԋ ̆2015 ῃ 26.7%Ȃ֜ ↕ῃ ⱬȂҬ

Ҭ̆֜ ᴪ ֲ ̆ № №≢ ῃ ҙ 52.7%

20.0%̆ ῍ 84.4Mt Ȃ 

ҙ ̆ Ҭ ̆ ҙ ̆2015ҹ 298.8Mtcĕ

ҙ 16.7% Ȃ 

ӈȁ ‰↕ ̆ 2015

̔ῃ 2988.4Mtcĕ῾ҙȁ ҙȁ֜ ȁ №≢ҹ 98.4ȁ1803.3ȁ448.4

638.2Mtcĕ №≢ҹ3.3%ȁ60.3%ȁ15.0%21.4% Ȃ 

2012 ֜ ҹ14.8%̆ҍIEA Ҭ ֜ 14.0% ₃Ȃ 

4ɻ  

( 1)  ֥ҟ  

2015̆ῃ ѿȁԋȁ҈֟ҙ №≢ҹ 98.4ȁ1803.3890.7Mtcĕ 2792.4Mtcĕ

№ ҹ3.5%ȁ64.6%31.9% Ȃ ԋ֟ҙ Ҋ 1ҩ № ̆ 18Mtce Ȃ 

( 2) ҟ  

2015̆ ԓ ҙ ȁ ȁ ȁ ȁ №≢ҹ 722.6ȁ181.0ȁ

472.7ȁ105.9152.0Mtcĕ 1634Mtce, └ ҙ 2320Mtce70.4%Ȃ Ҋ 1ҩ № ̆

16MtceȂ  

( 3) ֥  

Ȃ 2015ῃ̆҉ץ10% ֟ 3747Mt̆῀ 65.9%̆ 2470Mt̆

247Mt̆ 176Mtce Ȃ 

ӗ Ȃ2015 ԍ 1.6 1458.6҆ ̆ ̂ӗ ̃ 72%̆

406̓t Ȃ 

ΐȂ2015ῃ ᾣԋ ᾣ ̂LED̃ 28ַ ̆ ׆ 2010 0.6%⌠

32%Ȃ ף 1000ַkWh Ȃ 

5ɻ ᴰ  

ᴪ ῏ Ȃ 

ȁֲ ȁֲ Ȃ 

̆ 2000ҹ 10.9%̆2013 21.3%̆

̂OECD̃ ̂22.1%Ȃֲ̃ 2000 1086kWh 2016 4365kWhֲ̆

132kWh 584kWhȂ 

ⱬ ꜚⱬḆᶏꞋֲף ֟ ̆ Ꞌꜚ ֟ ῏ Ȃ ѿ

̆1996 ~ 2015̆ Ꞌꜚ ֟ 1535ᾝ/ֲ ⌠ 7318ᾝ/ֲ̆ 3.8Ṑ̆ 8.6%Ȃ

ֽҹ 1.6%̆ ᾝ 0.7%̆ 0.9% Ȃ1996 ~ 2015̆ ֲ ׆ 868kWh

4321kWh̆ 4.0Ṑֲ̕ 93kWh׆ 584kWh̆ 5.3Ṑ̆ҍGDP ̆

ῃ GDP 5.1ṐȂ 

ֲ̆ ҍ ῏ ̆ ֲ GDP ⌠ 1̓ ᾝ ̆

ԍ Ȃ 
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╠ Ȃ 19ҕ ҕ ԋ ҙ ̆Ӟ 20ҕ ף70 ~ 60
҈ ҙ ̆ Ḥ Ȃ Ḥ ֟ҙ 2005ҹ 117ַ kWh̆ 2016 556ַ

kWh̆ 3.8ṐȂ 

ᶏ ⱬ ѿ Ȃ ᶫ 1kWh ̆ ȁ ȁ ѿ

ԍ 4kWh̆ ѿ Ȃѿҩ ₮ ᶛ ⱬ ꜚ ף ᶫ Ȃ2016̆

ῃ 4.78ַm2̆ 12.0Mtce Ȃ 

Ḡ ΐ ӈȂ1990̆ῃ 8ַ ῾ 75%ɰ ̆

ҹ ᴠ 3Ṑ̆ Ҥ Ȃ ⱬ ̆⌠2015ᶏ 3ַ ῾

҉ԅ Ȃ ף ̂2009 ~ 2015̃̆ 170̓kWh̆ ҹ677̓̔ ᶫ

̆Ḡ 2340̓֡Ȃ 

6ɻ ғ  

ꜚ ▲ Ȃ2015̆ῃ ֲ 4460kgcĕҹ῾ 1425kgce3.1ṐȂ 

Ҭ ѿ֓ ̆ ₮ ̆ ῾ ῾ ֲ Ȃ2016̆ 8.24҆ km2̆

ԍ 2ҩ ῌ̕ 5.4̓km2̆ ԍѿҩ Ȃ 3048ֲ҆ Ҭ̆῾ ֲ 1152̓̆

38%Ȃ 

2016̆ῃ ֲ 7.94ַ̆ 57.4%Ȃᵖ ֲ ֽ41.2%ֲ̆ 5.70ַȂ 

Һ ̆ Қ ̆ Ҥ Ȃ 

ᵞᴇ ῾ ̆ ᴇ₮ ̆ ֟̆ⱴӊ ľ Ŀ̆ ̆

Ȃ2015̆ ῃ ̆ ֟ ȁ 101.4Mtcĕ

֓ CO2 275Mt Ȃ 

2.24ַ ֲ ̆ ֣ ᵟ ȁ ȁ Ḡ Ὲ῍ ≠Ȃ ̆ ғ

└ԅ Ӡӊ ӊ ꜚ ̆ⱴ▲ԅ № Ȃ 

7ɻ  

֤ Ҭ ᴪ Ҭ ȇҬ 2017Ȉ̆ 2016 ῀ 1% ῃ

1/3 ̆ ῀ ᵞ 1/4 ῃ 1% Ȃ 

̆2016ῃ 20% ῀ ֲ ῀ 70349ᾝ̆20%γ

῀ 13004ᾝ̕῾ 20% ῀ ҹ28448ᾝ̆20%γ ῀ 3007ᾝȂ ῀ ֲ ῀ҹ῾

ᵞ ῀ 23.4ṐȂ 

8ɻ  

ӈ ̔ ֲ Ԋ ᶭ ᶏ ⱬȂ

̆Ӟ ѿҩ Ȃ ẫ Ҥ ̆ ̆ ᵞ῾ҙ ֟ ̆ ῾

Ȃ 

ץ ̆ ᴪ ̆ᵖ ׅ ѿҩҤ Ȃ 

╠̆ ҹ Ȃ2016̆ῃ ῀ ֲ ῀ 70349ᾝ̆ҹ

῾ ᵞ ῀ 23.4ṐȂ 206̆ ҹ Ȃ2015ֲ̆

ҹ 1128kWh̆ ῾ ֽ 231kWh Ȃ ׂ ̆ ῾ Ӟ Ҍ Ȃ ֓῾ ԅѿ

̂  ᾣ ̃̆ Ῥ ῒז Ȃ ⱳ 11Wȁ ᶏ 4 ̆ ֽ 1.3kWh̆

10╠ Ὲ 1.1kWh ѿ Ȃ 

̆ ֲפ’ Ȃ ‴ ᶭ ̆2017

̆ ֲ̆ ̆ѿ 4 ҉ ̆҈ ̆ ֓ ѿ ԓ

Ȃῃ 1200ֲ̆ 1100ֲȂ 

Ԑȁ ȁ ̆ ׂׅ Һ Ȃ Ҥ ẫ ̆ ᴠ

Ȃ 

ҍֲ ℗ ῏Ȃֲ ̆2016ֲ №≢ҹ

71.169.2̆ ҉ 82.7№≢ 11.613.5̕6 ҉ץ Ҭ ҉ץ ֲ ̆

№≢ҹ8.44%7.19%̆҉ ҹ28.71%Ȃ 
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9ɻ ᵆ 

Ҭ ̆ № Ҍ ̆ ᴆ ̆ ֟ Ȃ 

2016̆ ֲ Ữ 2.53t̆ 3760m3̆№≢ҹҕ ṿ 8.3%14.7%Ȃ 

Ữ 2/3Ҭ ̆ Ữ 60%Ҭ қ ̆ Ữ 65%Ҭ

̆ 80%Ҭ Ҭ Ȃ ᶫ ̆ ̆

қ ̆ қ ̆ ȁ Ȃ ԍ

ᴇ ̆ ̆қ ֟ ᴇ ԍ Ȃ20163 ̆ 5500kcal/kgꜚⱬ ₮ ᴇ200

ᾝ/t̆ ⌠ ̆ ᴇ 435ᾝ/t̆ ≠֒ 20ᾝ/t Ȃῃ ׆ 2000 1.65

ַ t 2016 2.55ַ tȂ2016̆ қ 1100.5ַ kWh̆ қ 1476.2ַkWhȂ

2017̆ ῃ 24817km̆ қĺ ¤1100kV  ̆ 3324km̆

ⱬ660ַkWh̆ ҹҕ ӊ Ȃ 

(1)   

90%№ ȁ Ȃ2015 ̆ Ԛ 510m̆

47ҩ Ԛ 1000m̆ 1450m̆ ֟ 16%Ȃ ֟ ᵞ̆ Ȃҍ ᴆᴨ

̂ Ԛ 90m̆ ֟ 65.8%̃̆ 2016Ҭ ֲ ֟ 604tֽ̆ҹ

8597t 8.9%̕Ҭ ₮ ᴇ 54.75ᾝ/t̆ҹ 27.21ᾝ/t 2ṐȂ ̆Ҭ ̆

2014 ṿҹ4690kcal/kğ 5556kcal/kg Ȃ 

(2)   

№ ̆ ᴆ ̆ ֟ ȂҬ Ԛ ֟ ֽ2t̆Ҭқ 685t Ȃ

ᴆ ̆ Ữ 80%γ ȁ ᵞ Ȃ ̆ ̆

2016 50ᾝ/̆ҹҬқ 10ṐȂ 

(3)   

Ҭ ̆ ̆ ̆ Ȃ ֟ ̆2015

7 ֟ 951ַm3̆ ῃ ֟ 69%Ȃ ֟ ѿ Ӟ Ȃ2016̆

ᴇ2.04ᾝm3̆ҹ 0.59ᾝm3 3.5ṐȂ 

(4)   

Ữ ҕ ̆ 36.1ַ҆ m3 Ȃ Ữ 6008ַm3Ȃ

̆ ╠ 4000m̆ ғ Ȃ ԍ 2000m̆

̆2016֟ 4200ַm3̆ ֟ 56%Ȃ ̆ ῏ ̆

ᾢ ᵣ ̆ Ҋ Ȃ2016֟ 78.8ַm3 Ȃ 

10ɻ ῴ ᵆ 

Һ Ῥ ≠ ̆ ῖ ᶛȂ 

ԍ ̆ Ҍ ̆ Ҍ ̆ Ῥ ≠ Ӱ Қ ̆ ̆ ̆

ֲ̆ ̆ Ȃ Ῥ ľ Ŀ̆ ҉ 1958~1960ľ Ŀȁľ

̆ ̆ ᵬẊĿ҈ Ȃ 

2016̆ ῃ ȁ ȁᾣᴟ №≢ҹ 332.1GWȁ168.1GW 77.4GW̆ №≢ҹ 2005

2.8Ṑȁ138Ṑ 1106ṐȂľ ѿԓĿ ⅞ 1000̓kW̆ 29.6%Ȃ

153.1GW̆ ҹ2005 4.7ṐȂ 

(1)  ɻ ɻ ᾩָת  

2016̆ῃ ȁ ȁ ᾣ 1268ַkWh̆ ֤ 2016 33%ȂῒҬ 700

ַ kWh̆  497ַkWh̆ ᾣ 71ַ kWh Ȃ ȁ ȁ ᾣ 520ַᾝ̆ῒҬ 215

ַᾝ̆ 249ַᾝ̆ ᾣ 56ַᾝȂ 880ַᾝ̆ῒҬ 379ַᾝ̆ 428ַᾝ̆ ᾣ 73ַ

ᾝȂ 

ȁ ȁ ᾣ Һ ⱬ ̆ Ҍ ̆ ⱬ ⱬҌ ̆

Ҍ Ȃѿ֓ Ẓ ̆ҹ Ῥ Ȃ 

(2)  Ҫ ằ  
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2015̆ῃ 1ַ tcĕῒҬ 60%̆ 40%̕ 2ַ tce Ȃ

ᵣ ֟ ῤ ̆ ֙104.8ֲ҆Ȃ̂ 2017Ҭ 723 ~ 724̃  

ѿᴆ῏ Ԋ̆ ׂ ԇ Ȃ 

ᴰ ̂ ̃ 18%̆ 35%̆ ׅ ᵞ ̆ ԇ Ȃῒ

̆ ף ̆ ȁ ȁ ȁ ȁ  ȁ Ȃ

Ҍ ̆ᵖ ̆ Ȃ ⌠ᵝ̆ Ȃ 

(3)  ᾩᴥ ֥ Ҫ Ҳ Ԑᴌ 

└ ᾣᴟ ̂└ ̃ ȁ Ȃ ֟ 1kg 4kg

Ȃ ̆ ̆ Ҍ Ȃ 

̆ ῃ ᾣᴟ ֟ Ȃ2016֟ 3GWȂ20174 29̆ѿ ֟

̆ ᵣԊᴆ̆ ҆ └Ȃ20175 8 ̆ қ

Ҍ ̆ 10 ȂҺ ӎ Ȃ ῤ

֟ᴑҙ ᵞ ̆ Ҭ Ȃ 

(4)  Ņ ņҪ  

̂ ȁ ȁԐȁ ȁ ̃ ҕ ҉ ȁ ȁ

Ȃ̂ 2012̃̆שּׂ 2005ҹ 500̓kW̆ 2016▲ 15313҆ kW̆ ῃ 51%Ȃ

̆ ҉҆ ̆ Ҥ ľ̆Ҍ֒ԍ ף1960 ᴠĿȂ̂ ѿ

̆2011-06-21̃ ̆ ҹ Ȃ Ḡ Ȃ

Ȃ20128 30̆ ‴ ῤ̆ ̆100

̆ 10ֲ ֙Ȃ ľ Ŀ ȁ Ȃ 

(5)   

2003 ~ 2013 ľ Ŀ ̆Ҭ 430ַט Ȃ ҹ Ԋ╠ ̆

50%̆ꜛ Ȃѿ֓ ץ ᾟ ̆ ֟ ̆ Ȃ

100ַᾝ Ȃ 

֟ ̆ 140ᾝȂ2012֟ 550̓tȂ2013 Ȃ 

11ɻᶳ Ҳҡ  

ᶭ ▲ Ȃ ׆ 2000 70.3Mt 2016 387.0Mt̆ ᶭ

׆ Ҭқ׆26.4%65.5%̆ 112.8Mt 163.0Mt̆ 2016 42.8%ȂҬ

ҹ Ҭқ ᶭ ̆ ᴪ Ȃ 

ᶭ ̆ ᶫ ̆ᴇ ץ̆ ֜ Ȃ 

ҕ ₮̆ ᴇ ҉ 10ᾝ/̆ ѿ ̆ Ҭ GDP ᴪҊ 0.75ҩ

№ ȂҬқ ꜚ ץ ̆ ѿ֓ ֟ ȁᴇ ₮ Ȃ 2016∆ᴚ

└ ̆ Ҭ ₮ 2015׆ 26.6Mt 2016 31.3MtȂ 

Ҭқ׆ ̆ ֒Ҁ Έ Ȃ

Ҥ ̆ Ȃ2008̆ ֒Ҁ Ȃ20178

̆ ҩ ´Ԋ Ȃ ᵝԍ֒Ҁ Ȃ2008 ~ 2017̆ ῍

32 43̆ῒҬ 17 23Ȃ Έ Ҭ Ӟ ₯ ȂҬ ̂ ̃

₯ԊᴆȂ 

12ɻ  

( 1)  

ȁ ȁ ֟ ֟  Ĭ ȁ ȁ ̆ ⱴ ₮Ȃ2015ȁ ȁ

№≢ҹ35%ȁ31%64%Ȃ ҹ36.2%Ȃ 

( 2) Ҳ  

Ҭ ̂ⱴ ȁ ȁ ̃  = 1  ╖  ̂ ҙ +Ҭ ̃/ ѿ Ȃ2015

ҹ67.5%Ȃ 

( 3) ⌐  
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 ҟ 

῾ ᵝ ᵀ Ȃ2015ҹ36.5%Ȃ 

ҟ 

Һ ҙᵀ Ȃ ȁ ȁ ȁ └ ҙ  Ĭ ̆

ⱴ ₮Ȃ ҙ ᵝ֟ Ҭ ‰ Ȃ2015̆ ȁ ȁ

ȁ ֟ └ ҙ №≢ҹ 31.6%ȁ5.5%ȁ14.1%3.8%̆ῒז ҙ 45%Ȃ└ ҙ

ҹ2290Mtce Ȃ֟ ֟  = ̂ ᵝ֟ ̃/ ̂ ᵝ֟ Ȃ̃ ȁ

ȁ ȁ №≢ҹ 440kgce/tȁ6330kWh/tȁ57kgce/t727kgce/t, 2015 №≢ҹ

644kgce/t̂ ȁ̃13562kWh/tȁ137kgce/t1495kgce/t Ȃ 

2015└ ҙ ҹ54.0%Ȃ 

֢  

ȂῈ ȁ ⱬȁ  Ĭ ȁ

ȁῤ ⱬ ȁ ̆ ⱴȂ2015̆ №≢ҹ

30%36%̆ῤ ⱬ №≢ҹ25%30%̆ ҹ40%Ȃ 

2015̆֜ ҹ33.3%Ȃ 

 

№ҹ ȁ ᵣ ̂ ȁῒז ȁ ȁ ̃ ⱬȂ Ҭ

Ҭ ȁ ҙ ῒז ҙ ⱴ ₮Ȃ 

Ḡ 300Mtḱ Ȃ 75%ԍ ̆25%ԍ Ԋ̆ №

≢ҹ45%35%Ȃ 

ᵣ ҹ70%Ȃ 

ⱬ≠ ҹ90%Ȃ 

2015̆ ȁ ᵣ ȁ ⱬ  Ĭ ̆ ⱴ̆ ₮

ҹ74.5%Ȃ 

⌐  

≠  = ̔ ҙȁ ҙȁ֜ ȁ   Ĭ ̆

ⱴȂ 

2015 ≠ ҹ54.8%Ȃ 

(4)   

 = Ҭ  Ĭ ≠ Ȃ 

2015 ҹ37%Ȃ 

(5)   

 =  Ĭ Ȃ 

2015ҹ13.4%Ȃ 

13ɻ֥ҟ Ҳ   

ҙ Ҭ ᵞ̆ ҙ ᵞȁ Ҥ Ȃ 

(1)   

ҕ ֟ ̆ ֲ̆2000 3.32҆ҩ̆20101.50҆ҩ̆2016ׅ 9000

ҩ̆ῒҬ ֟ 9̓ tץҊ 5000ҩ̆֟ 3.1ַt̆ ֽ 6.2̓tȂ ӊҊ̆2016

1287ҩ ֟ 760Mt̆ 59̓ t Ȃ ֟ ᵞ̆Ԋ Ȃ ֙Ԋ ῃ ҙ

 Ȃ҉ץ70%

(2)   

ᴑҙҹ ̆ Ȃ2016̆ῃ 1.15ַ kW̆

̆ Ӟ ₃҆ Ȃ פ ̆ ̆ ȁSO2 Ҭ

1Ṑ҉ץȂ 



 

90 

 

(3)  ҟ  

2016̆ῃ ҙ 50̓ ̆ ֽ3.8t/h̆ 756MtȂ 65%̆

ᾢ ᵞ15ҩ № Ȃ Ҥ Ȃ2015 160̓t̆ SO2 118̓t̆ NOX 217̓tȂ

ῃ 40̓ tȂ 

(4)   

2016̆ῃ 5̓ ̆ῒҬ ᴑҙֽ 4%̆ ֟ ̆҉ץ70% ֟2340̓

‰ ̆ ֟ 2.2̓ ‰ Ȃ 95%̔ ̆ ֟ ̆֟ 1ṐȂ

֟ ᵞ̆׆ҙֲ 600ֲ̓ Ȃ Ҥ Ȃ 

(5)   

2016ῃ ֟ 240Mt̆ ҕ 70%Ȃ 1.9ַ Ȃ ׅ 50%̆֟

ᵞ 50%̆ Ҥ Ȃľ ԋԓĿ 4000 ̆֟ 5000̓t̆ľ ҈ԓĿ

5000Ȃ 

(6)   

2016̆ῃ └ ҙᴑҙ 6677ȂῒҬ ᴑҙ 2730̆ └ └ ᴑҙ 3895Ȃ

ᴑҙҬ̆ └ ᴑҙֽ52Ȃ 

2016̆ῃ ֟ 10855҆ t̆ ҩᴑҙֽ 3.9̓t, ֟ 30̓ tȂ2016̆

└ ᴑҙ֟ 1027kgce/t̆ ᾢ 506kgce/t1ṐȂ ҙ ҙ̆

ᴑҙ ӎ ⱬ̆2015ῃ ҙCOD 47.8҆ t̆ ῃ ҙ 16.3%Ȃ 

14ɻ֥ ◐ Ҫ  

֟ ▼ӊҤ ̆ ҕ ȂҺ ץ ץ ꜚҹҺ ̆ GDP

Һӈ ̆ ҙ ̆֟ Ȃᶛ ̆ ֟ 2000ֽ 500̓

t̆ 2014 1.4ַt̆ 2015֟ 8270̓t̆ ῃ 10.3%̆ 7890̓tȂ20084̓ ַ

┬ ⅞ⱴ▲֟ ▼Ȃ 

2015̆ῃ 8ҩ֟ Ҥ ▼ ҙ ▼֟ ̆ ֟ ≠ ᵞԍ 80% ̆ ȁ ȁ ȁ

ȁ ȁ ȁ ȁ ȁ ȁᾣᴟ ץ ▼֟ №≢ҹ̔810Mtȁ77Mt ȁ

156Mtȁ265Mtȁ1.18ַ ȁ12.2Mtȁ190GWȁ70.2GWȁ32.7GWȁ10.6GW 2210̓ Ȃ 

֟ ▼ Ҥ Ȃ 

(1)   

ᵝ֟ ̆ ֓ ҙ ▼֟ ῍ 3.19ַ҆ᾝ̆ῒҬ 5530ַᾝ̆ 8315

ַᾝ̆ ⱬ14352ַᾝȂ 

1ַᾝ ֟ 2000t̆ ▼֟ 3.19ַᾝ̆ 63.8Mt Ȃ2015

0.9tcĕ 57.4Mtce Ȃ 

(2)  ꜘ  Ⱶ 

2015̆ ▼֟ ̆ CO2 1288Mt̆ ԍῃ CO2 15%Ȃ 

(3)  ֥ ₴מ◐  ᴍש

ҙ ֟ ̆ᴑҙ ֟̆ 1̓ ַᾝ׆̆҉ץ ⱴ Ȃ 

֟ ▼ ҙ ֟ ᵀ 300ֲ̓ Ҋ ҙ̆ῒҬ 130̓̆ 50̓Ȃ20172 ῃ ңᴪ

῏ ₮̆ ҙ ֲῬ ҙ ̆ ȁ ֲ ⌠ ᵬ̆ ҙ ֲ

̆ ῒ Ȃ 

15ɻ ‰  ᴮᾨ  

ῒ ̆2016 37.8ַ t̆ ῃ 53.0%Ȃ⌠2050̆ ׅ Һ

Ȃ 

⁞ ̆ ᴇף̆ Ȃ2015̆ ῃ ѿ ᵞ 1ҩ № ̆ ⁞

27.4MtceȂ ̆ף ⱴ 26.1GW̆ 1412ַᾝ̕ ̆ף ⱴ 42.0GW̆

3688ַᾝȂ ף ᴇӞף̆ Ȃ2016̆ 2.5Ṑ̆ ҙ

3ṐȂ ᴇף̆ף Ȃ ֤ ̆ ף 1t 9076ᾝȂ2015
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38.5҆ ̆ ῀ 55ַᾝֽ̆ ף 60.8҆ tȂ ╠ 300̓ t ῃ ף ̆

270ַᾝȂ ץ Ȃ ̆ ֤ ῒ ̆қ 16Ȃ 

≠ ̆  ̆ ⁞ ᴨᾢ Ȃ ҙ

2011 ȇҬ  ᵥ Ȉ ₮ ľ̔⌠ 2050̆ ᵞ ≠ ̆ Ҭ ⁞

⌠77.5%ȂĿ 

 ⁞ ⱬ 

(1)   

50% ~ 70% Ȃᶏ ̆ Ȃ2020̆҉ץ10% ֟

39ַ t̆῀ 80%̆ 312Mt̆ 223Mtce Ȃ 

(2)  Ỵ  

Ҍ ȁҌ ̆ Ữ Ҭ ȂҺ ꜚⱬ Ȃ

6%Ȃ2020̆ῃ ҆ Ữ Ҭ ⱬ 3ַ tȂ 18Mt̆ 13Mtce Ȃ 

(3)  ҟ  

ȇ ≠ ꜚ ⅞Ȉ̂ 2015 ~ 2020̃̆ 2020 ҙ 2013׆ 65%

⌠73%Ȃ 4ַ tcĕ 32Mtce Ȃ 

(4)  ҹ  

ȇ ⁞ ҍ ꜚ ⅞Ȉ̂ 2014 ~ 2020̃̆ 60̓ kWץ

҉ ҳ ̆ᶫ 280gce/kWhȂᵀ ҆ ҳ ׆ 2016 1ַ kW

2020 1.5ַkW̆ 15Mtce Ȃ 

(5)  ЃCFBCЄ 

̆ҍ ̆ 10%̆ Ȃ ῃ CFBC

2014׆ 1ַ kW 2020 1.5ַkW̆ 15Mtce Ȃ 

(6) ЃIGCCЄ 

IGCCҍ ̆ Ȃ҉ץ10% 2012 250MW IGCC ̆⌠ 2016

39ַ kWh̆ ⌠ ̆ CO2 Ȃ ȇ Ṝ

ҍ ꜚ ⅞Ȉ̆ 2020 16GW̆ 24.8Mtce Ȃ 

(7)   

֟ ҙ ̆ 10% ~ 15%ȂҺ ԍ ҙȂ20149 ̆ᾰ ҙ

ҕ ῀ ̆ ⱬ 3000t Ȃ 2020 94̆

ⱬ 1ַ t ̆ 10.7Mtce Ȃ 

(8)   

ᴰ 20%̆ ΐ40%Ȃ2015֟ ΐ1300̓Ȃ 1000̓̆

2.5Mtcĕ 2020 12.5Mtce Ȃ 

҉ץ 346Mtce Ȃ 
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ᵤ 80ᶡ 
 

1ȁ  

2ȁ  

3ȁ  

4ȁ   

5ȁ  

6ȁ҈  

7ȁ  

8ȁ  

9ȁ  

10ȁ ᵞ ҙ  

11ȁ ҳ  

12ȁ  

13ȁ  

14ȁ ף҈  

15ȁ№  

16ȁ Ῥ  

17ȁ  

18ȁ  

19ȁ  

20ȁ  

21ȁ  

22ȁ  

23ȁῃ  

24ȁῬ  

25ȁ ԋף        

        ֟  

26ȁ ᵩ  

27ȁ  

28ȁ  

29ȁ ᵣ  

30ȁᾢ └  

31ȁ  

32ȁ └  

33ȁ ѿᵣ  

34ȁ  

35ȁ └  

36ȁ └  

37ȁ ҙ ֲ 

38ȁῬ└  

39ȁ ≠  

40ȁ ≠  

41ȁ  

42ȁ  

43ȁ ≠  

44ȁ  

45ȁ ꜚ  

46ȁ ҙ  

47ȁᵞ  

48ȁ ᵣ  

49ȁ —  

50ȁ  

51ȁ3D  

52ȁᾢ ᵣ  

53ȁ῾  

54ȁ  

55ȁ  ᾣ  

56ȁ ᾣԋ ᾣ  

57ȁ ᵟ  

58ȁ  

59ȁ  

60ȁ ꜚ  

61ȁ ꜚ  

62ȁ῍֣  

63ȁ ֜  

64ȁ ֜  

65ȁ  

66ȁ ↓  

67ȁ ↓  

68ȁ  

69ȁ ꜚ  

70ȁḤ Ḥ  

71ȁ3D  

72ȁ ᵣ  

73ȁԑ  

74ȁ  

75ȁ Ⱶ 

76ȁ ꜚ  ט

77ȁֲ  

78ȁԐ  

79ȁ  

80ȁ  
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1ɻ   intellectual coal mining 
         ֟ ꜚ ҉̆ Ḥ Ḥ ̆ Һ ֟

Ȃ2014 ѿ Ԛĺ ҙῈ ѿ Ȃ

ѿ Ȃ ╠̆ ̆ ȁ

ȁ῟Ҭ ȁ ҙ 15ҩ Ȃ 

2015 ̆ҕ Ԛ қ ̆ ֟ 3544҆ t̆ 3053ֲ̆ῃ 127 t/ ̆

8 Ԋ ֙Ȃ ҕ ᾢ ῃȁ ȁ Ȃ2017 9 ⇔ ֲ ᵬ

̆ԚҊ ᵬҙ ꜚ ȁ ̆ Ҭ Ȃ ℗◓ ’̆

Ȃ 

2ɻ   recycling economy park based on coal mine 
ץ ҹ ҙ Ȃ ĺ ĺ ȁ ĺ ĺ ĺ ȁ ĺ

ĺ ȁ ĺ ̂ ̃ĺ ȁ ĺ ĺ ȁ ĺ ĺ ̂ ֟ ̃ Ȃ

ῤ̆ Ԛ ̆ ᾝ ֟ҙ ̆ ≠ ̆

≠ ̆ Ԛ ≠ ̆ ᵣ ᵣ ≠ ̆ Ȃ ֓

ȁ Ԛ ȁ Ȃ ֟ 400҆ t ̆ Ҍ₮Ԛ̆ᾟ ̕ Ԛ

῀ ̕≠ ԚҊ ̂19Ņ̃ ᵩ ף 5 2080 Ȃ 

̆ ᾢ ᵞ Ȃ ֟ ⱬ 20Mt

10Mt ף Ԛ̆ ̆ ᵬ Ȃ҉ץ90% ᶫ ‛ ȂҬ

ᶫ ̂ Ҭᶫ 550 m2̃ ̂ └ Ȃ̃ └ ̆ ֟ 2.4ַ ‰ ̆ ֲ

ᵬȂ ᵬ Ȃ ᵣ 100%≠ Ȃ ᵄ ⱴ ҕ 6250

Ȃ ≠ ̆ Ȃ 42҆֡̆ ῃ Ȃ

≠ ᶏ ֟ṿ ⱴ 3ṐȂ 

3ɻ   coal preparation 
≠ Ҍ ̆ Ҭ Ȃ ץ 50% ~ 70% №

60% ~ 70% Ȃ ᶏ ̆ ̆ Ȃ҉ץ10%

ῃ ῀ Ȃ 

Ҭ 2016 2345Mt̆ῒҬ 985Mt̆ꜚⱬ 1360Mt̆῀ 69.7%Ȃꜚⱬ ̆

№ 28.6% 15.5%̆ Ҋ 46%̕ № 1.01% 0.66%̆ Ҋ 35%Ȃᶏ ꜚ

ⱬ ⁞ SO2 Ȃ ᵝ ֽҹ 1/10Ȃ 

4ɻ ‰  clean briquette 
 ᴨ ҹ ̆ ῀ ȁꜛ ȁ ╕̆‛ Ȃҍ ̆

⁞ 70%̆ SO2⁞ 60%̆ ῃ Ȃ2016 ̆ ȁ қ ֟ ⱬ 2500҆ t Ȃ 

5ɻ   coal water slurry, CWS 
70% ̂250 ~ 300ɛm̃ȁ 30% ̆ⱴ῀1% № ╕̂Ḡ ῒ ꜚ ̃

╕ └ ѿ ף Ȃ 2t ף 1t Ȃ└ ᵞ ̖̂8% ȁ̃ᵞ ̖̂

0.5%̃ ̆ ֟ SO2 №≢⁞ 65% 85%Ȃ ᵞ 100 ~ 200Ņ̆

NOx Ȃ ֟≠ ̆2015 ֟ 1.3ַ t̆ῒҬ 3000҆ t ᵬ ҙ

ȁ ̆1ַ t ᵬ Ȃ ҙ ̆ ̆҉ץ83% ᴰ ҙ

10% ~ 20%̆ Ȃ҉ץ15% ᵬ ̆ 10% ~ 20%Ȃ 

6ɻҎ   tertiary oil recovery 
ѿ ≠ Ȃԋ ᾟ Ȃ҈

῀ ȁ ╕ȁ ԋ ̆ Ȃ ῀ ᵞ Ȃ ῀

Ҋ ȁ ̕ ῀ Ҭⱴ ╕̆ ⁞ ȁ ⱬȂ ῀

ԋ ̆ ῒ ꜚ Ȃ ╠̆ҕ ҹ 35%̆ ҈ ⌠ 50%

Ȃ҉ץ ץ ҹҺ ҈ ̆2002 ץ ֟ 1000҆ t̆҉ץ

2016 ҹ 1250҆ tȂ 

7ɻ   coal bed methane mining 
ѿ ץ Ҭ Ữ ̆ῒ 90%Ȃ

 ̆ ѿ ᵣ̆ ғ ԚҊ ₮ ̆ ῃ ֟ ѿ Ȃ

ῃ 260ַ҆ m3̆Ҭ 36.8ַ҆ m3̆ ԍ ҉ Ȃ ԚҊ׆
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Ȃ ≠ ̆ Ԋ ȁ ⱴ  ᶫ ⁞ ᵣΐ

ӈȂ2012 ̆ ֟ 600ַ m3Ȃ 2016 ֟ 173ַ m3̆ῒҬԚҊ 128ַ m3̆

45ַ m3̆ ≠ 90ַ m3Ȃ 

8ɻ   shale gas mining 
׆ ₮⌠ Ȃ Ԛ̆ ̆ᶏ

ⱬ Ԛῤ Ԛ Ȃ 

ѿ ̆ Ҭ̆ץ Ȃҕ

456ַ҆ m3Ȃ Ữ 14ַ҆ m3̆ Ԛ ⱬ ̆ ԅ

̆ ֟ ׆ 2000 110ַ m3 2015 4323ַ m3Ȃ 36ַ҆ m3̆

ҕ ᵝȂ2016 ֟ 78.6ַ m3Ȃ 

9ɻ   natural gas hyclate mining 

№ ѿ — ᵣ ᵣ̆Ӟ —Ȃ ᵞ ̂0 ~ 10oC̃

̂1 ~ 10MPã ᴆҊ ̆Һ ԍ 300~500m Ҭ ‛

‟ ҬȂ1m3 ₮ 164m3 ȂҬ 1000ַ

toe Ȃ 

2017̆ ⱳ̆ Ȃ5 10 7 9 ׆̆ 1266m

Ҋ203 ~ 277m Ҭ 30.9҆m3Ȃ 

̆ Ҍ № ̆ ̆

Ȃ ⌠ Ҭ̆ᴪ Ȃ 

̆ ᵣ Ȃ ᵬҙ ѿ Ԛ ̆ ҕ ᾢ̆ ‗ԅỮ

ᵣ └ № Ȃ 

10ɻ ᵤ ҟ   high-efficiency and low-emission industry boiler 
ҙ 75t/hץҊ Ҭ Ȃ ҙ ȁ ȁ

֟ ᵩ Ȃ2015 ̆ῃ ҙ 46҆ ̆ 7.3ַ tȂ 65%̆

ᾢ ᵞ 15ҩ № Ȃ ҙ SO2 718҆ t̆NOx 217҆ t̆ 160҆ t̆ 9000҆ tȂ

ֽ ԍ ̆ ԋ Ȃ 65% ⌠ 80%̆ 1.3ַ tȂ └

₮ ȁᵞ ҙ ̆ 87%͘ 90%Ȃ2016 ̆ 20ҩ ᴍ ̆

28%Ȃ 

11ɻ ҹ   ultra supercritical pressure unit 
ҳ ⱬ 30MPa Ȃ2010 ̆ 33 1000MW ҳ

̆2012 59 ̆2015 82 ̆2016 100 Ȃ ᶫ 282gce/kWh̆  ῃ

ᶫ 30gce/kWhȂ ̆2016 ҳ 1256҆ tceȂ GWԋ

Ῥ ̆ 48.12%̆ 255.29gce/kWh̆┘ ҕ Ȃ⌠ 2020 ̆ᵀ ҳ

60GWȂ 

12ɻ   integrated gasification combined-cycle, IGCC 
IGCC ֟ ̆ ꜚ ̆ᵩ ̆ ֟ ꜚ Ȃ

 ̆ ╠ ̕ Ȃ №ҹ 3.5% IGCC

̆SO2 ⱴ 70%̆ NOx 60%̆ ᵣ 60%Ȃ ѿף IGCC

 Ȃ҉ץ45%

ῃҕ 10 IGCC ̆ IGCC ᵫ Ҁ ̆2×385MWȂ

ѿ IGCC 2012 ֟̆ 250MW̆ ̆ № ȁ≠

Ȃ Һ ң ⱴ Ȃ 90%̆ CO2 Ȃ

1.38҆ᾝ/kWȂ⌠ 2016 ̆ 39ַ kWh̆Ḡ ̆ ⌠

̆ ҕ ╠CO2 Ȃ 

13ɻ   circulation fluidized bed boiler, CFBB 
╕̂ ̃ⱴ῀ Ҭ̆׆ ᶏ ̆

Ȃ ᴆ̆׆ ̕ ⁞ SO2 ̕ ᵞ ̂830 ~ 

900
o
C̃ᶏ NOx ⁞ Ȃ ᵣ ῀ ̆

ꜛ ̆Ḇ Ȃҍ ̆ 10%̕ ҍ ⱴ ̆

SO2 NOx ⁞ 90%̆ Ȃ 
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ҕ ҉ CFBB ̆2015 4000 ̆80%ҹҬ ̆35 ~ 1025t/h CFBB3000

̆ 100GW̆ 400 t/h 500 ̆ 5 350MW ҳ CFBB ̆ Һ └

600MW ҳ CFBB ̆ Ȃ 

14ɻ Ҏש   third generation nuclear reactor 
ѿף 1950 ף Ȃ ԋף 1960 ף ѿף

҉ └ 30҆ kW ҉ץ ȁ Ȃ ף҈ ΐ ꜚ ῃ ̆

Ҥ Ԋ ᵞ 1 ~ 2ҩ ̆ 60 ̆ 87%

̆҉ץ ⌠ 42 ~ 54ҩ Ȃ ╠ ף҈ AP-1000 ERPȂ

4 AP-1000 ҈ қ Ȃ ҕ ҉ ף҈

Ȃ AP-1000 ҉ Ҭ CAP-1400̂ 1400MW̃ ᾢ ̆ Ȃ 

Һ ѿ ҆ ̆ ԅ ꜚҍ ꜚᾢ ׆̆ 157 ᴆ

⌠ 177 ̆ᶏ ⱳ ⱴ 5%~10%̆ ΐ ҈ҩ ᵣ ῃ ↓̆ ҕ ῃ

‰̆ Ҭ ľ׆ ҉ Ŀ 2020

Ȃ ѿ ̆ 5ȁ6 3ȁ4 ץ̆

2 Ȃ 

15ɻⅎ   distributed energy 
ᶫ Ȃ ̆ └̆ᶫ

̆ ‛ ᶫ Ȃ№ Һ ץ̆ ȁ ȁ Ῥ

Ȃ № Һ ԍ ȁ ȁ ȁԑ Ⱶ ȁ´Ԋ ᶫ ҌҬ

̆ ҍ Ȃ2016 ̆ № ᾣᴟ 1032҆ kWȂ

№ 104ҩ̆ 380҆ kWȂ ‛ ᶫ ̆ҹ 10

500҆ m2 ᶫ Ȃ2016 ̆ῃ 4.75҆ ̆ 7791҆ kW̆

2682ַ kWhȂ 

16ɻ ῴ   renewable energy 

Ҭ Ῥ ≠ ҕ ᾢȂ2016 ̆ῃ Ῥ ≠ 580.5MtceȂῒҬ̆

11934ַ kWh̆ 2944ַ kWh̆ᾣᴟ 662.0ַ kWh̆ 927ַ kWh̆

4.64ַm2̂ ̃̆ ῾ 174ַ m3̆ ≠ ̂ ̃31.3Mtce Ȃ 

17ɻ   ultra-highЃUHVЄtransmission line 

Ҭ ‰̆֜ ‰ 1000kV̂ 1100kV ȁ̃ ¤800kV

ҹ Ȃ ȁ ̆ ⁞ Ȃ1000kV֜ ⱳ 4 ~ 5GW̆ҹ

500kV ⱳ 4 ~ 5Ṑ̆ ֽҹ 500kV 1/4Ȃ 

2017 ῃ 15 ̆ 24817kmȂῒҬ 1000kV8 ̆9015km̕¤800kV 7 ̆

15802kmȂ2017 ĺ ¤800kV 2386km, ĺ 1000kV 1049km̆ ҹ

ҕ Ȃ2017 ̆ ⱬ 5034ַ kWh Ȃ қĺ ¤1100kV ̆

3324km̆ ⱬ 660ַ kWh̆ ҕ ȁ ȁ ȁ

Ȃ 

18ɻ  smart grid 
≠ ᾢ ȁḤ └ ̆ Ḥ ȁ ȁ ꜚ ԑꜚ ׆̆

ᴨ ⱬ̆ ᶫ ̆ ̕ ‗ Ῥ ⱬ ῀ ̕

ᶷ ̆ Ȃ ῀ῃ Ȃ2017

4.3ַ ̆ 97%̆ ∆ └ ԑꜚ Ⱶᵣ Ȃ 2020 ̆

400Mtcĕ҉ץ⁞ CO21100MtȂ 

19ɻ   coke dry quenching, CDQ 
ῤ̆ ᵣ ᵬ ᵣ ̆≠ ֟ ᶫ Ȃ

ѿ ȁᵩ ȁ ȁ ȁ ȁ

Ȃ ҩ №ҹ ȁ ⱬ ҈ҩ №Ȃ 1

1500Nm3̆ ѿ ‛ ⌠ 250ŅץҊȂҍ ̆ ץ ≠ ̆

500͘600kgȂ 1 40kgcĕ ⁞ ̆

Ȃ2015 ̆ῃ 198 CDQ ̆ ⱬ 2.5҆ t/hȂ2016 ̆ ҙ Ҭ ᴑҙ CDQ

̂CDQ ֟ ̃  Ȃ҉ץ95%
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20ɻ   pulverized coal injection in blast furnace 
ף Ȃ׆ ῤ ̆Ӟ

̆ ף № ̆ ᶫ ̆ ╕ ᵬ ׆̆ ᵞ ̆ ᵞ

֟ ̆ ‚ ѿ Ȃ  Ҭ ₮ ₮ ̆ ԅ

ⱬ ⱬ̆ ≠ԍ ᵬ Ȃ 1t ף ᶏ ᵞ

90kg/tȂ2016 ̆ 142kgȂ 

21ɻ   circulative process for steel complex 
֟ȁ ȁ ≠ ᾢ ̆ ѿף └ Ȃ 6

ᴑҙ ⇔ ̆ ֟ 300Mtᴨ ̆ 210TWh̆

⌠ 640kgceץҊ̆⁞ CO2100MtȂ2010 ̆ ֤

̆ ֟ 9.7MtȂ2012 6 ̆ῃ ֟̆ ֟ ⌠ Ȃ2016 5 5

̆ ̆ ֟ 9.4Mt ֟Ȃ 

22ɻ   high strength steel products 
└₮ ‛ ̆ ⁞ ῃ Ȃ ̆

2016 ῃ ֟ 2.01ַ t̆ῒҬ 400MPa ҉ץ 80%Ȃ 1600 ҆ t̆⁞

2500 ҆ t̆ 1400҆ tce҉ץȂ 

23ɻῊ   full-airtight carbide furnace 
ῃ Ȃῒ ̆ ꜚ ̆֟ ̆

Ȃ҉ץ90% 400kWhȂ ̆ ȁ

̆ ᵬ Ȃ2016 ̆ ҙ ֟ ҹ 84%Ȃ 

24ɻῴ   regenerated metal 
ⱴ ֟₮ Ȃ  Ҭ ̕ Ῥ

ĺ Ȃ Ῥ ץ ҹҺȂ 

2016 ̆ Ῥ ֟ 1245҆ t̆ῒҬῬ ȁ ȁ ȁ ֟ №≢ҹ 300҆ tȁ630҆ tȁ

165҆ t 150҆ t̆№≢ ֟ 35.5%ȁ19.8%ȁ35.3% 23.9%ȂῬ ȁ ȁ №≢ҹ

18%ȁ45% 27%Ȃ2016 ̆Ῥ ҍ ֟ ̆ 722ַ kWhȂ 

2016 ̆ ≠ 8488҆ tȂ ֽҹ Ҭ ᴑҙ 19.4%Ȃ2016

̆≠ 45.3MtceȂ 

25ɻ ԑש ֥   second generation new dry technique for 

cement production 
֟ ֞ № Ȃ № ̆ 1970 ף

֟ Ȃ Ҭ ȁ Ҭ ̆ №

⌠ ץ № Ҭ ̆ ῤ ׆̆ ⁞ ԅ Ȃ

№ ̆ ̆ ԅ ῤ ҍ ᵞ ⱴ ̆ № ≠

Ȃ № ҍ ̆ ᵞѿ ̆ ֟ Ȃ

֟ 2000ȁ4000ȁ5000ȁ8000 12000t № ῀ Ȃ2016 ֟ 97%Ȃ 

ԋף № Ȃ ̆ ׆

↓ Ҋ ҉ ₮̆ ҉ Ҋ Ҭ֜ ұ ̆ ᴰ № Ҍ⌠ 1.0

⌠ ׆̆҉ץ2.0 ̆ ⱴ֟ ̆ ᵞ Ȃ № ̆

̆ ῤẢ ׆̆ № ̆ ᶏ № ῃ

№ ̆ ⱴԅ ῤ ̆ ᵞ ᵬ ̆ ᾧ ȁ ̆ Ȃҍ

֟ ̆ ԋף ̆ ̆ ̆֟ ̆ ̆ ᵣ Ȃ

֟ ᵞ 15%̆ ᵞ 22%̆ ֟ ⱴ 44%̆ SO2 ⁞ 78%Ȃ 10 ֟  

ԋף Ȃ 

26ɻ ᵯ   net waste heat generation 
≠ ᵩ Ȃ ȁ №≢ⱴ ᵩ ᵩ Ȃ Ḡ ҍ

̆▼ᵩ ᵩ ᵩ ֟ Ȃѿ ᵩ ֟

ᶫ ̆ ֟ ̆ Ҍ ↕ ֟ №

Ȃ ֟ 2000t ᵩ 3000kW̆ 1620҆

kWhȂ 2016 770 ֟ ᵩ ̆ 770҆ kWȂ 
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27ɻ   high grade cement 
42.5 ҉ץ Ȃ2016 ̆ 42.5̂  : ‰ 1 : 3 └ 7.07¦7.07

¦7.07cm ᵣ ῃ ҹ 42.5MPa ̃ ҉ץ 50%̆ῒᵩ

ҹ 32.5ᵞ Ȃ ᵞף ̆ 15%Ȃ 

28ɻ   cement unpackaged 
֟₮ Ғ ⌠ Ȃ1ַ t ̆ 20ַ

̆ └ ᴨ 330҆ m3̆ץ ֟ 1.2ַ m3̆ 80҆ t̆ ᾧ

500҆ t̆ ῍ 237҆ tceȂ 2016 ҹ 57.9%̆

13.9ַ t̆ 3190҆ tcĕ ⁞ 1396҆ t̆ 625ַᾝȂ 

29ɻ ᵩ new type wall materials 
ᵣ ᴰף ᵣ Ȃ ҈ 20 Ȃ └ ̆

ȁⱴ ₀ ̕≠ ҙ ̂ ̆ ̆ ̃ ȁ ȁ ̂ ̃ҹ

Һ └ ̕ ̆ ȁ ȁ ȁ Ȃ ᵣ ҍ

̆ΐ ȁ ȁ ᵞȁ ᴨ ̆ ғ ᾧ Ȃ ֟ ᵣ

ᵞ 40%Ȃ ԍ ̆ ⁞ Ȃ2016҉ץ30% ̆ ᵣ

ᵣ ֟ 68%Ȃ 

30ɻᾨ ┼   advanced brick production technique 
ȁ ⱳ ȁ ꜚ ȁ Ḡ └ Ȃ ꜚ └ ̆ ꜚ ̆

̆ ̕ ȁ ȁ ҹҺ ̆ ֟ᾧ ̆ ̆ ḠῙ̕

₮ Ȃ └ ֟ ⱬ 6000҆ ‰ ̆ └̆ ֲ ᵬȂ ֟ ȁ

ȁ ֟ Ȃ 

31ɻ   thickness ceramic tile 
ҹ9 ~ 12mmȂ ᴑҙ90%҉ץ ⁞ ῏Ả Ȃ

⁞ ⁞ ҽ Ȃ2015 ̆ ῃ ῤ ̆ ҹ 4.7mmȂῃ ҙѿ

500~600̓ t̆ 2000҆ tȂ2016 ̆ ֟ 110.8ַϒȂ 

32ɻ ┼   caustic soda production technique by ion exchange 

membrane 
֜ ȁ └ ȁ Ȃ ȁ └ ῀

̆≠ ӊ ѿ ̆ ⌠ ̆

֟₮ Ȃ ֜ ΐ Ȃ ̆ Ҭ

῀ ̆ҍ OH NaOH̆ Ȃ ׆̆

₮ ׆̆ ₮ Ȃ └ ̆ ᵞ 28%̕ ̆ ̆

ᵝ ⁞ 25%̕ ֟ ̆ Ȃ2016 ̆ ֟ ֟ 87%Ȃ 

33ɻ ҅ᵩ   refining-chemical integration 
ѿҩᴑҙῤ ֟̆ᾟ№ᵣ Ȃ ȁ

ȁ ῃ ḠȂ ֟ ̆Ҍ Ữ ̕ ԑᶫ̆ ≠ ̕

ῃ  ᵣ ̕ᾟ№≠ ᵩ Ȃ ̆ ≠ ̆ Ȃ

ѿᵣ 2009 11 ֟̆ ֟ 400҆ t ⌠ 1200҆ t̆ ֟Ә

80҆ t̆ҘӘ 65҆ t̆ Ҙ 40҆ t̆ 100҆ tȂ2015 ῃ 24ҩ ҆ Ҭ̆14ҩ Ә

Ȃ ⱬ 439.7Mt̆ ῃ 69.5 %̕ Ә ⱬ 12.51Mt̆ ῃ 56.8%Ȃ 

34ɻ   chemical industrial park 
ῤ ᴑҙ ȁҬ ᵣȁ֟ ȁ◐֟ ԑᶫȁ῍֣̆ ≠ Ȃ

Ҭ ᵩ ̆ῒҬ ҉ץ ץ ҹҺ ֟ҙ

ҙ 200 Ȃ҉ ҆ᾝ֟ṿ 1.2tcĕ 33t̆ ֽҹ ҙ ṿ 1/2 1/5̕

ҍᴑҙ Ὲ ̆ ᵞ Ȃ 

35ɻ ┼    green manufacture 
≠ ȁ ֟ ֟ └ Ȃ  ȁ └ ȁ ⱴ

ᴨ Ȃ ᴆ Ҍ Ῥⱴ ֽ ⱴ ᵬ ᴆ └ Ȃ

└ ֟ ꜚ̆ ᵬ ԍ ̆⁞ ᴋᵥ ΐ̆ ᴋ
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ȁ ᴆȁ ΐ└ Ȃ ҙ ≠ 60%͘70%̆ ᾢ

90%͘ 95%Ȃ ⱬ Ȃ 

36ɻ ┼   intelligent manufacturing 
└ ҙҍḤ Ḥ Ȃ ҙ ֲҍ ȁֲ ȁԐ ȁ

̆ ֟ ȁ ֟ ֟ Ȃ └ ᴑҙ̆ ֟ Ҋ 20%̆

⁞ 10%Ȃ 

ȁ ȁ └ ץ ⱴ ȁ ȁ ȁ ȁ ȁ ҙ

└ Ȃ2015 38ҩ ҙȁ46ҩ └ ̆ ֟ 30%̆ 9.5%Ȃ2016̆

63Ȃ20179 ̆ ҙ Ḥ 98 Ὲ ȂῒҬ └

̔ ѿףḤ ̆ ֲ̆ ̆

̆ᾢ ֜ ̆ ҍ ̆ ⱬ ̆ ̆ Ȃ 

37ɻ ҟ ָ  industrial robots 
ѿ ᴏֲ ᵬȁ ѿᵣ ꜚ ֟ Ȃ ꜚ └̆ ̆ ҈

ᵬҙ̆ ҙ ֟Ҭף ֲẠ ֓ ȁ ȁ ᵬҙ̆ ȁ ⱷ Ҋ ᵬҙȂ ҙ

ֲ ѿ ȁ ֟ Ȃ ҙ ֲ ῃ ꜚ ̆ 15%Ȃ2016

ҙ ֲ 9҆ , ҕ ҉ ҙ ֲ ̆Ḡ 36.5҆ Ȃ 

38ɻῴ┼   remanufacturing technique 
≠ ᴆ ḱ ̆Ῥ ֟ ȂῬ└

ץ ⌠ ֟ ̆ ֽҹ└ ֟ 50%̆ 60%̆

70%ȂῬ└ ԍ ȁ ȁ ȁⱲῈ Ȃ Ῥ└ ҙ

1000ַ ᾝȂ Ῥ└ ̆ └₮ Һ ֟ ȁ

┘ ȁ ḱ ⱴ╕ ῏ ̆ ԍ ᴆȁ ȁ ȁ ꜚ ȁ

ᴆ Ῥ└ Ȃ2015 ̆ 600 ᴑҙ̆֟ṿ 100ַᾝȂ ꜚ

ȁ ȁ ȁ ῍ 23҆ Ῥ└ ⱬȂ2013͘ 2015 Ῥ└ 2000҆ kW ꜚ

Ȃ 

39ɻ ⌐   coal refuse comprehensive utilization 

Һ ԍ ̆ ֟ ץ̆ ȁ ȁ Ȃ2015 ̆ ֟

7.56ַ t̆≠ 64.2%Ȃ≠ 3000̓kW̆ 1600ַkWh̆≠

1.5ַt̆ 32%̕ ֟ ≠ 5600̓t̆ 12%̕ ȁ 2.6ַt̆

56%Ȃ 

40ɻ ⌐   flyash comprehensive utilization 

2015 ̆ ֟ 6.2ַt̆≠ 70%Ȃ2013ԍ ֟ ȁ ᵣ ₀ №≢

ҹ 1.76ַ tȁ1.12ַ t 6400̓t̆№≢ 44%ȁ28%16%̕ ԍ ȁ῾ҙ №≢ 5%ȁ

3% 4%Ȃ 

41ɻ   controlled release fertilizer by contatined membrane 
ᵬ └ ̂ ̃ ̆ ̆

Ῑ№≠ ̆ 15% ~ 25%̆ ⁞ Ȃ 

2015 ֟ ᵀ 330҆ tȂ 30 ᵬ ̆2016 6600ַ֡Ȃ ֟ 10%̆

ῃ ᶏ 2100҆ t̆ ҕ 50%̆ 1100ַᾝȂ 

42ɻ   spread manure by measure the soil and make up a 

prescription 
̆ԅ ⱬ ’̆ ᵬ ̆ ᵣ ̆└ ᵬ

̆ ᴑҙ ֟̆ ῾ Ȃ ̆ Ḡ Ḡ ⱬ̆

̆ ⱴᵬ ֟ ̆⁞ ᵬ ̆ ֟ Ȃ2015 ̆ῃ 15ַ֡̆⁞ Ҍ

450҆ t̆ 1200҆ tȂ 

43ɻ ⌐   straw comprehensive utilization 

2015̆ 9.0ַt̆≠ 7.2ַt̆≠ 80%Ȃ ᵬ῾ 11.4%̆

ᵬ 43.2%̆ ᵬ 18.8%̆ ᵬֲ └ 2.7%̆ ᵬ

4.0%Ȃ 
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44ɻ   green building 
ῃ ῤ̆ ̂ ȁ ȁ ȁ ̃̆ Ḡ ̆⁞ ̆ҹֲױ

ᶫẫ ȁ ᶏ ̆ҍ ῍ Ȃ ҹ ̆ ̆

Ḡ Ȃ 

20151 1 ȇ ᴇ ‰Ȉ̆ №ҹѿ ȁԋ ҈ 3ҩ Ȃ 

2015̆ 11ַ ϒ̆2016 16.7ַϒȂ 60%Ȃ 

҆ ⱵҬ ̆ ῤ ҩ ҈ ᴪ Ȃ Һ ̔LED

̆ ̆ ̆ ̆ ̆ ̆CO2 ̆

̆ᾣ ̆ ̆ Ȃ 

45ɻ ꜠   passive house 
ȁ ȁ ̆ᾟ№≠ ῤ Ῥ ̆

ᵟ Ȃҍ ᴰ ᵟ ̆ 75%Ȃ2016 ̆ῃ

13.8ַm2Ȃ 

Ҭ ꜚ ᵞ ľ ѿ Ŀ ̆ ҉ 6 ̆1200ϒ̆2014 ̆

╠ ῤ ᵟ Ȃ 

Һ ̔ Ḡ №≢ 220mm ̕ ̆

҈ ңҬ ᵞ ̆ ̕ ̆ ᾣ

ꜚ └̕ ̕ ̆ ᾧ ῤ ̕ ̆

305ϒ̆Ḡ 8mб̕ ‛̂ ̃ ̕ Ҋᾣ ̆≠ ᾣҹ Ҋ ̕ᾣᴟ

̆ ᾣᴟ 20kW̕ ̆ 79%̕ Һ ̕

̕ ̕ ̕ ῤ ꜚ └ ̕ №

Ȃ 

46ɻ ҟ   industrialization made house technology 
ץ └ȁ Ȃΐ ȁ ȁ ȁ ȁ Ḡ ᴨ ̆ ₃Ӎ

ȂҬ ̆ ȁ ⱬ ₀ ᴆ Ȃҍᴰ

̆ 30%̆ 70%̆ 20%̆ 80%̆ ⁞ 90%Ȃ ȁ ᵟ ֟ҙ

60%̆ 70%̆ Ҭ 20%Ȃ2015 ̆ῃ ҙ 4400҆ m2̆2016 1

ַ m2 Ȃ  

47ɻᵤ  Low-E membrane plating glass 
҉ ѿ ȁ ȁ ῒ Ȃ ᾣ

̆ ҉ץ80% ῤ ᵣ ̆ᶏῒḠ ῤ̆ΐ Ḡ ̆

̆ ᾧ ᾣ Ȃ ққ ᵟ ̆ ⁞ 60%Ȃ

85%Ȃ2016 ֟ ҹ 1.5ַ m2Ȃ 

ᵞ №ҹ ȁ ҈ LOW-E ̆№≢ҹ ѿףȁ ԋף ֟ף҈ Ȃ

ῒ №≢ҹ 50%ȁ60% 70%Ȃ҈ LOW-E ῤ ֟ Ȃ 

48ɻ ᵩ   three-dimensional greening 
ȁ ȁ ̆ ⁞ץ ̆╝ ľ Ŀ ̆ Ȃ

ῤ ᵣ ᵞ 3͘5Ņ̆Ὲ῍ Ȃ҉҉ץ30% ñ ԋԓò

ᵣ 150҆ m2̆ ֤ 100҆ m2Ȃ 

49ɻ ‚  intelligent refridgerator 

— 2ҩ └— Ȃ‛ ‛‟ ѿҩ Ȃ ‛

⌠ ̆ Ҍ └‛ ̆ ῏ ̆└‛╕ ῀‛‟ └‛Ȃ ‛ ‛‟ └‛ ̆

└‛Ȃ‛ ‛‟№ ᵬ ⁞ — Ȃ — └‛ ⱬ ̆ ᶏ ‛‟̆Ḡ

Ῑ̆ Ḡ ‛ Ȃ Ҭ Ȃ 

50ɻ  super energy-saving water heater 
̆ ѿҩ ̆ Һֲ ӟ Ẓ Ȃᶏ ̆ ∞

Ȃ ̆ Ḥ ̆ ⱴ ⌠ Ȃ └

ᵬ ̆ ᵞ Ȃ80 ̆ѿ 490kWhȂ ῃ ң ⱴ

̆3200Wⱳ ̆ ⱴ ⱳ ҹ 4ֲ ᶫ Ȃ2010 Ҭ ҉ ̆

ᶃ֟ Ȃ 
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51ɻ3D   3D washing dryer 

3D ‛₀ ̆ ‛₀ ᵣ ̆ ᴰ 90%̆

50%Ȃ ῤ ֟ ₮ Ȃ 

ⱴ ⱴ ̆ ‛ ̆ ‛₀ ̆ ‛ ̆

₮ №̆ ῀Ữ ₮̆ ̆ Ȃ ᵣ ̆ᶏ ҍ

̆ Ȃ ꜚ └ ̆ ̆ ᾧ Ȃ 

52ɻᾨ ᵩ   advanced solid fuel stove and cooking stove 
2015̆ῃ 3ַ t̆ 1ַ tceȂ ᵣ ΐ

ᵞ̆ Ҥ Ȃᴰ 20%̆ ᴰ ֽ 10%̳ 15%Ȃ ῤ ₮ 70%

҉ץ ȁ Ȃ ̆ ⱬ 1.5ַ tȂ 

ᵞ ≠ ᵣ Ҥ ẫ Ȃ2015 ̆ ᶏ ᵣ

֟ ῤ ̆ ֙ 105ֲ҆Ȃ ⅞ ₮̆ ᴰ ȁ

Ҭ ̆ Ṝ ԋ ֽ̆ ԍ CO2Ȃ

40%Ȃ ᵞ ≠ ̆ ̆ ⱴ▲Ȃ 

53ɻ    rural biogas 
ֲ̂ȁ Ḃȁ῾ҙ ҙ ̃ ᴆҊ № ѿ

ᵣ̆ 60%͘ 70%̆ ṿ 5500kcal/m3Ȃ 

2016 ̆ῃ ῾ 4300҆ ̂ Ҭᶫ ̃̆ 1.73ֲַ Ȃῃ ֟ 174ַ m3̆

֟ 4.8ַ tȂᶏ 174ַ m3 ף ̆ ԍ 1.56ַ֡ Ȃ 

54ɻ   ground source heat pumps 
≠ ѿ Ҋ ֜ Ȃ ȁ Ҋ Ȃ ֜

̆ Ԛ ѿ Ҍ 50 ~ 100mȂ ᶫ ѿ 3 ~ 4Ȃ

ᶫ 20% ~ 50%̆ ᶫ‛ ‛ 10% ~ 20%Ȃ ̆2016

ᶫ 47800҆ m2Ȃ 

55ɻ ⁵ ᾩ   compact fluorescent lamps,CFL 
Ḛ Ȃ ѿ ᾣ ֟ ̆ ᾣ 80 /̆ 5000 ~ 10000Ȃҍ

̆ ᾣ 5 ~ 7Ṑ̆ 70 ~ 75%̆ 8 ~ 10ṐȂ ԍᾣ ȁ ȁᵣ ȁ

ȁᶏ Ḃ̆ ף ᾣ Ȃ 

CFL ѿ ᵞ Ȃ Ғץ └ ̆ң Ҝ̆ Ҝ҉

̆ ῤᾟ ᵣ̆ ҈ ᾣ ̆ ҍ ҹѿᵣ̆Ҍ Ȃ

֟ UȁDȁ ȁ ȁ ̆ Ȃῒ ᾣ ҍ ᾣ Ȃ ̆

₮ ̆ ₯ ̆֟ ̆ ₯ ᾣ ֟ ᾣȂ 

CFL ԍ ȁ ȁ ȁ ȁⱲῈ ץ Ὲ῍ Ȃ ҕ CFL ֟ ₮

Ȃ2014 ֟ 44.7ַ ̆ ῃ 80%Ȃ 

56ɻ ᾩԑ ᾩ   light emitting diode, LED 
ᵣ Ȃ ѿ ᵣ ᵣ ᾣ ᴆȂῒ ᾣ ̔≠ ᵣ ᵬҹ ᾣ ̆

ң ⱴ҉ ̆ ᵣ P-N Ҭ ῀ ҍ ᾣ ̆ ҹ

ᾣ Ȃῒᴨ ̔ᾣ ̆ 110 / ̆ 80%̆  ᾣ 50%̕ ̆

5҆ ̆ҹ 50Ṑ̕Ҍ ץ̆ ȁ ̕90% ҹ

ᾣ̆ ̆ 80% ҹ ̆ 20% ҹᾣ ̕ ȁ ̆ ῃ̕ ̆

̆ᾧ ̆Ҍ ҡȂ ̔֜ ꜚ ̕ᾣ ֦̆ ῤ ֦ ̕ᴇ

Ȃ 

LED ∆ ҹ ȁ ȁ ȁ ᾣ̆ ᵬת ת ᾣ ̆ ԍ֜ Ḥ ̆ Ḥ ̆

Ȃ1998 ₮ ᾣ LEDȂ ╠̆6͘7W ᾣ LED ̆ 0.06͘ 0.07W LED100 ̆

ף 45W Ȃ LED֟ҙ ̆ 2016 ̆LED ֟ 80ַ ̆ῤ 38ַ Ȃ 

57ɻ ᵥ   intelligent residential subdistricts 

ȁ Ḥȁ └ ̆ ҙ ȁ ȁ Ḥ ̆ҹ ᶫ ῃȁ ȁ

Ḃ≠ Ȃ 3 ҩ Ȃ1̆ ҙ Ȃ ȁ ȁ ̆

̆ ̆Ả ̕ ȁ ȁ ̕ Ȃ2̆Ḥ Ⱶҍ

Ȃ ҙȁ ӏȁ ȁ֜ ȁẫ Ḥ ̕ ҉ ȁ ȁ ט Ⱶ ̕
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ῃȁ ҙ ȁֲ ȁ Ȃ3̆ᵟ Ȃ Ḡ ̕ ȁ

̕ ꜛ ̕ ꜚ └̕ ꜚ ̕ ꜚ └̕ ȁ

ȁ ӏ ӏ Ȃ 

ѿ ᵟ Ȃ2016 162ҩȂ 

58ɻ   smart city 

ȁԐ ȁ ȁ Ḥ ѿףḤ ̆ ⅞ȁ ȁ

Ⱶ ᵣ ̆ Ḥ ̆⇔ ⱴ Ȃ

̆ └̆ ̆ Ȃ 25%Ȃ 

2016 3 ̆ ῍ 393ҩȂ ̆ 9100҆ m2̆

289ַ kWhȂ 

59ɻ   eco-city 

↕ ȁ ᴪȁ ҍ Ȃ2017 ̆Ҭ

285ҩ Ȃ 

Ҭ ̆ 31.2km2, ⅞ֲ 35҆Ȃ2016 ̆ ᵟ 6҆ ֲ̆ῒҬ

7000ֲȂ ̂ᵟ ȁ֟ҙȁῈ῍ ̃508҆ m2, 100% ̆ 70%Ȃ ֟ҙ

ᵣ ̔ ꜚ ̆ ̆ Ḡ֟ҙ ̆Ḥ ֟ҙ ̆ Ȃ

Ȃ ֜  Ȃ Ȃ ᾣᴟ ȁ ⱬ 11.6MW̆Ḇ

⁞ Ȃ 

60ɻ ꜠   electric vehicle 
ң ̔ ꜚ ꜚⱬ Ȃ 

ꜚ ῃ ᾟ ᵬꜚⱬ Ȃ ֜ ᾟ ̆ ᾟ

ᾟ Ȃ ̆ Ȃ2017 ֟ ꜚ ̆

450kmȂ ₮ ̆ 80% ᴆҊ̆ ꜚ Ҍ ⁞ Ȃ

╠̆Ҭ ȁ Ԑ ȁ ȁ ̆ Ȃ҉ץ80% ̆Ҭ ꜚ ᵣ Ҍ

⁞ Ȃ 

ꜚⱬ ץ ҹ ῤ ꜚ ῍ ᶫꜚⱬ Ȃꜚⱬ

ῤ ᾟ ꜚ Ȃ ң ꜚⱬ Ҍ Ҋ№≢ ᵬ ѿ ᵬ̆ ⁞

Ȃ ᵞ ֽ̆ ⱬ ꜚ̕ ⱴ ̆ ꜚ

ꜚ ᵬ̕ ̆ ҹ ȁ ȁ╠ ȁ ᶫ ̕⁞ └ꜚ ̆ ꜚ

̆ҹ ᾟ Ȃҍ ̆ 15% ~ 25%Ȃҍ ꜚ ̆ ꜚⱬ ȁ

ȁᶏ Ḃ ΐ ᴨלȂ2017 ̆ ֟ 1.8 ꜚⱬ ҹ 1.2 /100km Ȃ 

2016̆ ꜚ 40.9҆ ̆Ḡ 74̓ ̕ ꜚⱬ 9.8̓ ̆Ḡ 35

҆ Ȃ ̂ ꜚ ꜚⱬ ̃ 50.7҆ ̆ 44.6҆ ̆ ҹҕ

Ȃ 

61ɻ ꜠   electric bicycle 
₮ ⱬ ꜚ Ȃᶏ ꜚ ̆ ғ ȁẢ Ḃ̆ ḱḠῙ

ᵞ̆ ף Ḃ Ȃ ꜚ Ҭ ֜ ΐ̆2000 5҆ ̆2016

2.2ַ Ȃ ╠̆ ꜚ 90% ̆ ҩ 4 ~ 5kg̕ 10% ̆ ҹ

3ṐȂ ‰ ̆ ꜚ ԍ 40kğ ԍ 20kmȂ2015 ̆

Ḡ ҹ 9000҆ Ȃ ῃ ꜚ ѿ̆ף 130҆ tȂ 

62ɻΐ֩   bicycle-sharing 
῍֣ ѿ ҙⱵȂᶏ ̔ ₡ ᴍ Ύ ̆ ֜ ̂99ᾝ̃

ĺĺ ₯ ̆ ῀ ̆ ĺĺ⌠ ̆ ₯ ̆

ט ט ̂1 1ᾝ̆ ⁞ Ȃ̃⌠20177 ̆ῃ 1600̓Ȃ Ȃ 

῍֣ ⁞ Ȃ ofo֜ ȇ20171 Ҭ Һ

Ȉ̆ 20ҩ ῍֣ 5.93ַkm̆ ԍ 4150̓̆⁞ CO2 13̓ t Ȃ 

63ɻ ֢   green communications 
⁞ ȁ⁞ ֜ ȁ ≠ ֜ Ȃ Һ ̔

⅞ ֜ ̆ Ὲ῍֜ ȁ ȁ ꜚ Ὲ῍ Ȃ

100 ӗ ̆ Ὲ῍ ⱴ 5Ṑ̆ ᵣ 15ṐȂ ֤Ὲ῍֜ ₮ ᶛ ׆
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2005 29.8% 2015 Ȃ҉ץ50% ֜ ῍֣ ̆⌠ 2017 7 ̆ 1600

҆ Ȃ ₮ ╠ᾢ׆ 5.5%҉ ⌠ 2016 11.6% 

64ɻ ֢   intellectual transportation system, ITS 
Ḥ ȁ ȁ Ḥᴰ ȁ └ ѿ ꜚ

ȁ └ ֜ Ȃ ̔ ֜ Ὲ ̆Ḥ ̆

ԍ ῃ ᵝ ̆ Ḥ ̆ҌẢ ̆ ’

Ȃ ᶏֲȁ ȁ ѿ̆ ℗ Ȃ ֜ ᶏ 80% ~ 100%̆

⁞ 60%̆ ֜ Ԋ ֲ֙ ⁞ 30%͘ 70%̆ CO2 ᵞ 15% ~ 30%Ȃ 

֜ Ȃ ԍḤ ȁῈ῍֜ ȁẢ ȁҌẢ ̂ETC̃ Ȃ

⌠ 2017 2 ̆ῃ ETCҒ 14285 ̆ 4767҆Ȃ 1.4ַ Ȃ ҌẢ

Ҭ̆ ⁞ CO2 50%҉ץȂETC ⱬҹ 4Ṑ̆ ≠ԍ Ȃ 

65ɻ   car networking 
ԍ Ȃ ≢ȁ ȁ ꜚ Ḥȁ

̆ Ḥ ҉ ȁ≠ Ḥ ץ̆ ȁꜚ Ḥ ̆

̆ ᶫ Ⱶ̆ ľֲĺ ĺ ĺ Ŀ ѿ̆ ⁞ ῃ

Ḇ ᵬ Ȃ Ὲ῍֜ ȁ Ả ȁҌẢ ȁ Ḥ

Ȃ2016 ̆ῃ 3200҆ Ȃ 

66ɻ ∆   high-speed rail train 
̆ 300km ↓ ֲ Ὲ ԍ 2.85

̆ ̂150km/h̃ ҹ 6 ̆ Ҭ ҹ 7.7 Ȃ ↓ Һ ̔↓ ̕

̆ᾣ ᵣ̆⁞ ⱬ̕└ꜚ ≠ Ȃ 

└ CRH-380 ↓ ⱬꜚ ̆ ҙ 380kmȂ2014 8 28 ҉ Ȃ 

Һ ῐ ↓ ̆ ҕ ҙ ꜚ ̆ 350km̆ 400km̆

ֲ Ὲ CRH-380Ҋ 17%Ȃ2017 9 21 ̆ ῐ ֤ ῀ ̆ῃ

1318km̆ Ả ֤ ̆ῃ 4 28№Ȃ 

67ɻ ∆   magnetically levitated train 
ⱬ̂ ⱬ ⱬ̃ ꜚ ↓ Ȃ ⱬᶏ↓ Ҭ̆ ↓

ⱬȂҬ Һ Ҭᵞ ↓ ҉ 8mm Ȃ 

2003 1 ̆ҕ ѿ ҙ ҉ ̆ 30km̆ 430kmȂ 

2015 4 21 ̆ қ Ὲ 7 ↓ ⇔ 603km ҕ Ȃ 

2016 5 6 ̆ Ҭᵞ ↓ ̆ 18.55km̆ 100km̆ 363

ֲȂ2017 12 30 ̆ ֤Ҭᵞ S1 Ȃ 

68ɻ   the ship network 
ῤ ҍ ̆ ֲ ԑ ȁ ԑ ȁ ԑ ԑ ῤ ̆ΐ

≢ȁ ᵝȁ ȁ ȁ ⱳ Ȃ 

2014 ̆ ȁ ῐȁ ̆ ȁ ȁ Ȃ

ᴰ ̆ Ҭ , ֜ ̆ҙⱵ ᴨ

Ⱶᵣ Ȃ ̔ ≢ ̂RFID̃̆ Ḃ ̂ ҉ ETC̃̆ ̂OBŨ̆

ῃ ᵝ (GPS)̆ ꜚ ≢ ̂AIS Ȃ̃AIS ȁ ף Ḥ ȁ ȁ

Ḥ ҹѿᵣ ꜛ ̆ GPS̆ ᵝȁ ȁ ꜚ Ḥ ̆ ȁ ȁ

Ḥ ̆ ̂VHF̃ ̆ ץ ┴ԑ ̆

ꜚȂ 

69ɻ ꜠   high efficiency motor 
‰ ꜚ ΐ ꜚ Ȃ ꜚ ׆ ȁ ҉ ̆

ȁ ȁ ̆ ᵞ ̕ ‛ ף ̕ҍ

ꜚ ̕ ꜚ ꜚ Ȃ2011 Ҭ ꜚ 10ַ ̆ 2

ַ҆ kWh̆ ῃ ᴪ 50%Ȃ Ҭ ꜚ ᾢ ᵞ 5ҩ № ̆

ᵞ 10 ~ 20ҩ № Ȃ 2013 ~ 2015 ꜚ 1.7ַ kW̆⌠ 2015 ᵀ 800

ַ kWhȂ 

70ɻḪ Ḫ   information and communication technologies 
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Ḥ Ḥ Ḥ Ḥ ̆ 10 ̆ ⌠ ᴪ ҩ

Ȃ Ḥ Ḥ ץ Ḇ ⁞ Ȃ 

Ὲ ѿ ̆Ҭ Ḥ Ḥ ̆⌠ 2020 ̆ ⁞ CO214ַ t̆ 5.5ַ

tceȂֽ ѿ ̆ 2020 2005 ᵞ 40% Ȃ ̔ ̆

̆ ̆ ̆ ҙ ̆ ץ̆ ֜ ף Ⱶ̂ Ḥ̆ Ⱶ̆

ⱲῈ̆ ᴪ Ȃ̃ 

71ɻ3D   3 dimension printing 
҈ Ȃ ѿ ᾣ Ȃ № ⱴ ȁ ⱴ ȁ ⱴ ҈

ᵣȂ └ ֟ ⇔ Ȃᶏ ֟ ̆

ȁ ȁ ȁ Ȃῒᴨ ⱴ ΐ̆ ᴋᵥ

ᵣ̆ └ ȁ ȁ ȁ ȁ └ ҙ ᴆȂⱴ ₮ ᴆ

̆ ̆ ᵝ ԍ ⱴ Ȃ3D ֟ҙ Ȃ

ԍ ȁ ȁ ȁ´ ȁ ΐȁ ȁ ҙȂ2017 5 5 ⱳ ֟ 919

̆ 3D ₮ҕ ᴆ ҳ Ȃ 

72ɻ ᵩ   type semiconductor chip 
ᵣ ԍ׃ ᵣҍ ᵣӊ ᵣ Ȃ ᾝ ᵣ ̆ ץ̕

ҹף ᵣ̕ ѿף ᵣҺ Ȃ ᵣ ̆ᶏ ΐ ᴰ

└ ⱳ Ȃ 

ᵣ ⇔Ḥ ӊᾢף Ȃ ᵣ № ̆ ⱬ Ȃ ̔

Ⱶ ̆ Ḥ̆ԑ ̆ ꜚ ̆ ֜ ̆ ̆ ̆ ̆

ᴰ └ ̆ ⱬ ᾣᴟ Ȃ 

2016 ̆ 90% ̆ 2271ַ ᾝ̆ 1264ַ ᾝ̂

1153ַ ᾝ̆ 111ַ ᾝ̃̆ ѿ Ȃ 

73ɻԝ  internet 
ԑ ̆ ץ ᴆ ῍֣ Ḥ ᴰ Ȃ 

ῃ ԑ Ȃ2016 ̆ῃ 7.31ַ̆ 53.2%̆ῒҬ

6.95ַȂ ȁ ȁ ȁ ȁט ȁ ȁ ӏ №≢ 6.14ȁ4.67ȁ2.09ȁ4.75ȁ

2.25ȁ1.95ȁ4.175.03ַȂ2016̆ῃ ԑ 14617ַ ᾝȂԑ ֜

Ḥ 89%̆ Ḥ 65%Ȃ 

ԑ ҍ ᴰ ҙ ῤ ᴪ ̆ ῃ ᴪ ⇔ ⱬ ֟ⱬȂ 

74ɻ  internet of things 
ԑ ҉ ⌠ᴋᵥ ҍ ӊ Ḥ ֜ Ȃ ȁḤ ᴰ №

ץ̆ ֲ ꜚ ѿ ᴪḤ Ȃ ̔ └ ̆ ⱬ ̆

֜ ̆ ̆ ȁ ̆ Ḡ̆ ̆ ̆ Ȃῃ ֟ҙ

2011ҹ 2600ַᾝ̆2016 9000ַᾝȂ2016̆ 36 ҉ ᴑҙ̆ץ ȁ

֜ ҉ ᴑҙ 2775ַᾝȂ 

75ɻ ꜙ electronic bussiness 

Ⱶ ԑ ҉ Ⱶ֜ Ⱶ ꜚȂ Ҍ └̆ 24 ץ

ᵣḤ ᶫῃ Ḥ ⱵȂ Ⱶ ֜ ̆ ⌠Ạץ ֟ ̆ ⁞ ֜

̆ ѿ ȁ ȁ Ȃ 

ⱵҺ 4 ȂB2BȂ twô2̃ toȂᴑҙӊ ֜ ̆ Ȃ

Ⱶ ̆ ╠ Ⱶ 85%Ȃᴑҙ ᶃ ᵬᴩᵄ̆ ̆

׆ Ḇ ҙⱵ ȂB2CȂᴑҙҍ ӊ ֜ ̆ ꜚ̆ ֤қ ȂC2CȂ

ӊ ֜ Ȃ ᶫ ҉ ̆ӯ ᴇ̆ ȂB2Mᴑҙ

ҙ ֲ̆ ҹᴑҙ ᶫ Ⱶ Ⱶ ̆ ̆ ̆

Ȃ 

2016̆ Ⱶ֜ 26.1ַ҆ᾝ̆ 19.8%̆ ῃ 39.2%̆ 4.67ַ̆ῒ

Ҭ 4.41ַȂ 

76ɻ ꜠  mobile payment מ

Ӟ Ȃט ѿ Ḃ ט Ȃ ט Ⱶ ̆
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ט ̆פ Ȃ 

ꜚ ט Һ ט ḤȂ Ὲ Ҋ ט ̆ᾢ Ύѿҩ ̆ ҍ

̆ ̆ ῀ ט Ȃ Ḥ Ὲ ҙⱵט ̆Ӟ Ȃ 

2016̆ ꜚ ט 38.6ַ҆ᾝ̆ ҹ 50ṐȂῒҬ̆ ט 11.29ַ҆ᾝ̆ Ḥ

7.97ַ҆ᾝȂ ט Ḥ №≢ҹ8.0ַ 9.5ַȂ 

77ɻָ  artificial intenlligence 

ֲ ᴏ ֲ Ȃ ꜚ ᴪ ⇔ Ȃ └

֜ ̆ ȁ ȁ ȁ Ȃֲ Ḇ

ȁ ΐ ӈȂ ľ ѿף ֲ ֲ ⅞Ŀ ₮ ľ̆⌠ 2020̆ ֲ

֟ҙ ҹ ȂĿľ2020ֲ ῏ ᴇṿ 1̓ ַᾝȂĿ 

2015̆ ҙ Ḥ 46ҩ └ ̆ ֟ 30%̆ 9.5%Ȃ 

78ɻԜ   cloud computing 
ѿ ԍԑ Ȃ Ҭ̆ԑ Ԑץ ̆

ҹԐȂԐ ҩ Ⱶ ѿҩΐ ⱬ Ȃ ץ

≠ ץ ҆ ַ Ḥ Ȃ ҉ ̆ ⌠ҕ ҉

ᶫ Ⱶ̆ ҕ Ҭ ľ ѿ Ŀ ̆ῒ ṿ

5.49ַַ ȂľԐĿ ̆ ľԐĿ ₃ ҆ ҉ ҆ ȂԐ Ҍ

ҡ ̆ᵖ῍֣ȁꜚ Ԑ ⁞ ԅ └ ⱬ̆ Ḥ ῃ Ȃ 

Ԑ ̆Һ Ԑ ȁ ⱬ ⱬ ҕ ╠↓Ȃ

̆ ╠ ̆└ ̆ ̆ ̆֜ ̆ Ḥ̆ Ⱶ̆ ̆ Ȃ2016

̆ Ԑ ֟ҙ 4500ַᾝȂ 

Ԑ Ḇ ҙ ֟ ȁ ̆ ᵞᴑҙ ῒ Ҭ ᴑҙḤ

̆Ḇ ᴧ⇔ҙ̆҆ᴧ⇔ Ȃ 

79ɻ   big data 
҉ ȁ Ἕȁ ȁ№ ȁⱴ ≠ Ȃ ̆

̆ ̆ ѿ ᴆ ΐ ץ ȁ Ữȁ № Ȃ ҹ ѿ

ҩҺ ̆ Ḥ ֟ҙ ΐ ⱬ Ȃ ֟ҙ ӊѿ̆

ȁ ȁ ȁ ̆ ̆ ⱬ̆ ̆ ֜ ̆ Ⱶ̆ Ḥ̆

̆ ̆ ̆ ̆ ̆ ֟̆ ̆ ├̆Ḡ ̆ ῃ̆ ̆ Ԋ Ȃ

ᴑҙ ̆ᴨ ̆Ḇ ᴪ Ȃ2016 ῃ ֟ҙ 3100ַᾝȂ 

80ɻ   carbom capture and sequestration,CCS 
֟ CO2 ̆ ҬȂ 

        CO2 ῀ ̆ ⌠ ᵬ ̆ ̆ CO2̕ CO2 ῀ ̆

₮ CH4̆ ȂCCS ᶏ ҙ CO2 ⁞ 85% Ȃ ̆CCS

ҹ⁞ ᵣ ѿ ῏ Ȃ 

        2014 ̆ῃ CCS 22ҩ̆ῒҬ 13ҩ ̆9ҩ Ȃ № Ҭ

ⱴ Ȃ Ҭ CCS ̆2014 ҕ ԋȂ 

        2010 ҉ CO2 ̆ ╠ῃ CO2 ̆

֟ 99.9% CO210҆ t̆ ҉ CO2 2/3Ȃ2012 ̆ 10҆ t/aCCS ׆̆֟

֟ CO2̆ ῀ 1000 ~ 3000m Ҭ ̆⌠ 2014 4҆ tȂ

CCS ╠ῃ ῃ CCS Ȃ 

       CCS ȁ ȁ Ȃ2016 ̆CCS⁞ 1 CO2 65 ᾝ̆

CO2 ᶏ Ҋ ̆҉ץ10% ⱴ 1ṐȂ ̆ CCS

╠ Ҍ Ȃ 
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қ Ӑ  
1ȁ Ữ  

Ҭ ̆2016 ̆2492ַ t̆ ҕ Ữ 22.0%Ȃ 

2ȁ Ữ  

ῤ ̆2016 ̆412ַ t̆ ҕ Ữ 18.3%Ȃ 

3ȁ Ữ  

ḇ ̆2016 ̆46.1ַ҆ m3̆ ҕ Ữ 24.5%Ȃ 

4ȁ Ữ  

Ҭ ̆2016 ̆1302ַ m3Ȃ 

5ȁ  

Ҭ ̆ ‰қ ̆ Ữ 2136ַ tȂ 

6ȁ  

҉̔ ᴿⱴ ̆1948 ̆ Ữ 115ַ tȂ 

҉̔ ֒ ̆ Ữ 360ַ Ȃ 

7ȁ  

҉̔ḇ Ӌ ᴚ ̆ Ữ 8.06ַ҆ m3Ȃ 

҉̔ᴚ ̆ Ữ 8ַ҆ m3Ȃ 

8ȁ  

Ҭ ̆401.8GW̆ 1753.4TWhȂ 

9ȁѿ ֟  

Ҭ ̆2016 ̆34.6ַ tceȂ 

10ȁ ֟  

ᴿ̆2016 ̆597.4Mt̆ ҕ ֟ 13.8%Ȃ 

11ȁ ⱴ ⱬ  

̆2016 ̆922.9 MtȂ 

12ȁ ֟  

Ҭ ̆2016 ̆3411Mt̆ ҕ ֟ 45.7%Ȃ 

13ȁ ֟  

Ҭ ̆2016 ̆449Mt, ҕ ֟  Ȃ҉ץ60%

14ȁ ֟  

̆2016 ̆7490ַ m3̆ ҕ ֟ 21.1%Ȃ 

15ȁ ֟  

̆2012 ̆600ַ m3Ȃ 

16ȁ ֟  

̆2015 ̆4323ַ m3Ȃ 

17ȁ  

Ҭ ̆2016 ̆5911.1TWh̆ ҕ 23.8%Ȃ 

18ȁ ⱬ  

Ҭ ̆2016 ̆1193.4TWh̆ ҕ 29.6%Ȃ 

19ȁ  

Ҭ ̆2016 ̆77.9GW̆239TWhȂ 

20ȁ Ῥ  

̆2015 ̆ 97.9%Ȃ 

21ȁ ҳ  
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        Ҭ ̆2016̆ ҆ ҳ 100 Ȃ 

22ȁ  

        Ҭ ̆ ĺ ¤800kV ̆ῃ 2383km̆ 400ַ kWh Ȃ 

23ȁ  

̆2016 ̆99.1GWȂ 

24ȁ  

̆2016 ̆72.0%Ȃ 

25ȁ  

Ҭ ̆2016 ̆ 20 ̆23.1GWȂ 

26ȁ ֟  

ᾥ ̆2016 ̆2.4҆ tȂ 

27ȁ  

̆2016 ̆3596MWȂ 

28ȁ ѿ  

— ̆2015 ̆66%Ȃ 

29ȁ ⱬ  

Ҭ ̆2016 ̆168.7GWȂ 

30ȁ  

Ҹ ̆2015 ̆42.1%Ȃ 

31ȁᾣᴟ ֟  

Ҭ ̆2016 ̆49GWȂ 

32ȁᾣᴟ  

Ҭ ̆2016 ̆66.2TWhȂ 

33ȁ  

Ҭ ̆2015 ̆100MtceȂ 

34ȁ ֟  

Ҭ ̆2016 ̆174ַ m3Ȃ 

35ȁ  

̆2015 ̆16.7 GWȂ 

36ȁ ֟  

̆2016 ̆651ַ Ȃ 

37ȁ ᶏ  

Ҭ ̆2016 ̆ 46400҆ m2Ȃ 

38ȁ ≠  

Ҭ ̆2016 ̆31.3MtceȂ 

39ȁ Ὲ  

ᴿ Ὲ ̆2016 ̆ ֟ 597.4Mt̆ 1064ַ m3Ȃ 

40ȁ Ὲ  

ḇ ҙ ᴍῈ ̆2016 ̆֟ 4215ַ m3Ȃ 

41ȁ Ὲ  

Ὲ ̆2016 ̆֟ 554MtȂ 

42ȁ ⱬῈ  

Ҭ ̆2016 16554҆ kW̆ 6216ַ kWhȂ 

43ȁ  
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̆2013 ֟ 454MtȂ 

44ȁ Ԛ 

Ҭ ĺқ ̆2014 ̆ ֟ 3851҆ tȂ 

45ȁ  

ḇ  North Antelope Rochellĕ2012֟ 9768̓tȂ 

46ȁ  

Ҭ Ҭ ̆ 5780MWȂ 

47ȁ  

ᴿ ̆ 5600MW̆ ԍ Ȃ 

48ȁ  

ḇ ̆ 5597MWȂ 

49ȁ  

Ҭ ҈ ̆ 22.4GW̆ 2016 935.3ַ kWhȂ 

50ȁ  

̆ ̆8212MW Ȃ 20113 11Ӝ ̆ ѿ 6 ῃ ̆

ԋ 4 Ả ׂȂ 

51ȁ  

Ҭ ̆ 6500MW̆6 ̆2017 ֟ 4 Ȃ 

52ȁ  

̆2014 1000MW̆1988 2043MWȂ 

53ȁ  

҉̔Ҭ ̆2016 9150MWȂ 

҉̔ ̆2016 ̆630MWȂ 

54ȁ ᾣᴟ  

Kurnooᾣᴟ ̆1000MW̆2017 4 Ȃ 

55ȁ  

̆ 392MW̆2014-02-14 Ȃ 

56ȁ  

        ᾥ ̆3960MW̆ Ȃ 

57ȁѿ  

Ҭ ̆2016 ̆4360Mtcĕ ҕ 23.0%Ȃ 

58ȁ  

̆2016 ̆863.6Mt̆ ҕ 19.5%Ȃ 

59ȁ  

ῤ Ҭ ̆2016 ̆ ⱴ ⱬ 47MtȂ 

60ȁ Ữ  

̆2017 8 18 ̆6.79ַ Ȃ 

61ȁ  

Ҭ ̆2016 ̆3782Mt̆ ҕ 52.7%Ȃ 

62ȁ  

̆2016 ̆7790ַ m3̆ ҕ 22.0%Ȃ 

63ȁ ѿ ᶛ  

̆2016 ̆69.6%Ȃ 

64ȁ ѿ ᶛ  
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ⱴ ̆2016 ̆85.9%Ȃ 

65ȁ ѿ ᶛ  

̆2016 ̆88.6%Ȃ 

66ȁ ѿ ᶛ  

̆2016 ̆38.7%Ȃ 

67ȁ ѿ ᶛ  

̆2016 ̆66.8%Ȃ 

68ȁֲ  

— ̆2015 ̆18.77tceȂ 

69ȁֲ  

        ̆2014̆7882kWh Ȃ 

70ȁ ֲ  

̆2016 ̆2.5ֲַȂ 

71ȁ  

Ҭ ̆2016̆2.2̓ km̆ ῃ 60%Ȃ 

72ȁ ꜚ  

Ҭ ̆2017 ̆ ῐ ꜚ ̆ ҙ 350km̆ 400km Ȃ 

73ȁ  

Ҭ ð ̆2016 ̆ 351MtȂ 

74ȁ  

        Ҭ ̆2016̆ 50.7҆ Ȃ 

75ȁ ꜚ  

Ҭ ̆2016 ̆Ḡ 2.2ַ Ȃ 

76ȁ ꜚ  

        ̆2015̆ 6̓ Ȃ 

77ȁLED ֟  

        Ҭ ̆2016̆ ֟80ַ Ȃ 

78ȁ ₮  

ᴿ̆2016 ̆₮ 436.9MtȂ 

79ȁ  

Ҭ ̆2017 1~6 ̆ 855҆ / ̆ 812҆ / Ȃ 

80ȁ  

ⱴ Ὲ ̆ ᵝ 31.8҆ t̆Ҭ ҉ Ὲ └ ̆2015-10-27֜ Ȃ 

81ȁ ₮  

≠֒̆2016 ̆₮ 383MtȂ 

82ȁ  

Ҭ ̆2016 ̆ 255.5MtȂ 

83ȁ ₮  

ḇ ̆2016 ̆₮ 2048ַ m3̆ ҕ 25.9%Ȃ 

84ȁ  

̆2016 ̆ 1085ַ m3̂LNG̃̆ ҕ LNG 28.1%Ȃ 

85ȁ ₮  

̆2016 ̆₮ 1044ַ m3̆ ҕ 30.1%Ȃ 

86ȁ  
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Ҭ Ҭ֒ A/B ׆̆ Ӌῗ≢ᾥ ᾥ ̆ ῀ ̆ҍ

қ ԋ ̆ 15ҩ ̂ ̆ ̃⌠ ̆ῃ 10000km̆ ⱬ 300ַ m3̆2009

12 ȂC 1830km̆ ⱬ 250ַ m3̆2014 6 Ȃ2016 ̆Ҭ֒

341.7ַ m3 Ȃ 

87ȁ ҉ Ԛ  

        Ҭ ѿ ̆ ᵬҙ 3658m̆ Ԛ 15240m̆ 20175 ῀ᶏ Ȃ 

88ȁ  

Ҭ WK-75 ̆ 75m3̆2012 ₮ Ȃ 

89ȁ  

ḇ └ ≢ -75710 ̆ 450t̆ 500tȂ 

90ȁ Ԋ ֙ ᵞ  

≠֒̆2000 ץ ̆ ֙̆ ֲ֙ Ҍ 3ֲ̆2002ȁ2004ȁ2008ȁ2010

֙Ȃ 

91ȁ Ԋ ֲ֙  

Ҭ ̆2016 ̆Ԋ ֙ 538ֲȂ 

92ȁ Ҥ Ả Ԋ  

̆2012 7 31 13 ̆ ȁқ қ ѿ 6.7ֲַ

̂ ῃ ֲ 43%̃ ⱬᶫ Ҭ ̆15ҩ Ȃ 

93ȁ ᵝ֟ṿ ᵞ  

̆2016 ̆100.2tce/̓ ᾝGDPȂ 

94ȁ ᶫ ᵞ  

≠̆2011̆275gce/kWhȂ 

95ȁ ᵞ  

̆2006̆576kgce/tȂ 

96ȁ ᵞ  

̆2014 ̆97kgce/tȂ 

97ȁ ₮  

̆ ̆2016 ̆110.2ַ ᾝȂ 

98ȁ Ҥ  

̆2016 ̆ҕ ₮Ȃ 

99ȁԋ  

Ҭ ̆2016 ̆17.55MtȂ 

100ȁԋ  

Ҭ ̆2016 ̆8661MtȂ 
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ӎ 
 

1ȁ ҍỮ  

2ȁ ᵝGDP  

3ȁ ᵝ ҙ ⱴṿ  

4ȁ  

5ȁ  

6ȁ  

7ȁ  

8ȁ ҙ  

9ȁ  

10ȁ  

11ȁ ᴇ  

12ȁ ῀  

13ȁ ҙ 

14ȁ ֟ҙ 

15ȁ └ ҙ 

16ȁ ҉ץ ҙᴑҙ 

17ȁҬ ҙᴑҙ 

18ȁ֟ҙ Ҭ  

19ȁ▼ᵩ Ữ  

20ȁ  

 

21ȁ ᵝ֟  

22ȁ  

23ȁ  

24ȁ  

25ȁ ᵝ  

26ȁ֟  

27ȁ  

28ȁ  

29ȁ ‰  

30ȁ Ὲ  

31ȁ֟  

32ȁ  

33ȁ  

34ȁ  

35ȁ ≢ ᴇ 

36ȁ ᴇ 

37ȁ ᴇ 

38ȁ Ῥ ᴇ 

39ȁң └ ᴇ 
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1ɻ ғỴ   resources and reserves of fossil fuels 
ҍỮ №ҹ ȁ Ữ Ữ Ȃ ҕ ᴪ ӈ̆

ľ ȁ Ȃ ֓ ҉ ᴇṿ̆

ῤ ᴇṿȂĿ 

Ữ ľ סּ ̆ ╠ ᴆҊ̆ Ữ ȂĿ 

Ữ ľ ѿ ̂ ̃ ׆ Ữ Ҭ ⌠ Ữ ȂĿӞ ѿ

Ữ ֟ ̆Ῥӗץ Ȃ 

2004 ȇ ֟ /Ữ № Ȉ ҍ Ȃᵖ ׅ ֲפ̆ Ȃ№ҹ 4

̔Ữ ̆ Ữ ̆ ̆ Ữ Ȃľ Ŀ ҍ № Ȃľ Ữ Ŀ

ԍ № Ҭ Ữ ̆ᵖľ Ữ ĿҬ Ữ Ȃ ľ Ữ Ŀ ԍ № Ҭ

Ữ 2/3Ȃľ Ữ Ŀ ԍ № Ҭ Ữ Ȃ 

2016 ̆ ҹ 38796ַ t̂1500m ῤ̃̆ Ữ 1.6ַ҆ t̆▼ᵩ Ữ

2492ַ tȂ 

2ɻ ᵣ GDP   energy consumption for unit GDP 
Ӟ ̂energy intensityȂ̃ ѿҩ ᵝ GDP ̆ ץ ̂ Ὲ ̃

̂ ̃/̓ᾝ̂ ҆ ᾝ̃ Ȃ ᶭ ̆ ѿ ↓ ̆

ȁ ᵣ└ȁ ȁ ȁֲ Ȃ 

ᵝ GDP ᵬ ̆ ̆ Ȃѿ GDP

GDP ̆ ᵞᵀ ᵀȂԋ ԍ ȁ ȁ

ᴆ ץ̆ ̆ Ȃ 

3ɻ ᵣ ҟ ꜘẅ   energy consumption for unit value-added of industry 
֟ ѿҩ ᵝ ҙ ⱴṿ Ȃ ҙ ⱴṿ ҙᴑҙ ῤץ

ҙ ֟ ꜚ Ȃ ҙ ⱴṿ = ҙ ֟₮̇ ҙҬ ῀̇ ֜ ṿ Ȃ 

№ ҙ ѿ ̆ ⱴ ȁ ̆Ӟ Ҭ

ҙ ԍ֜ Ȃ ̆ ᵝ ҙ ⱴṿ Ҋ Ȃ ῏

ҙ ⱴṿ Ҋ ῃ GDP Ҋ Ȃ 

4ɻ   physical energy efficiency 
ᶏ ̂ ȁⱴ ȁ ≠ ̃ ꜚҬ̆ ⌠ ᵬ ҍ

ӊ Ȃ ҈ № ̔ 

  mining efficiency 

̆ ѿ׆ Ữ Ҭ ₮ ֟ ṿҍỮ ṿӊ Ȃ 

ⱴ   processing and conversion efficiency 

ᵬ ֟ ҍⱴ ῀ ӊ ̆ῒ ⱴ Ҭ

Ȃñⱴ ò ȁ ȁ ȁ └Ȃñ ò↕ ȁ ȁ֟ ȁ ȁ

ѿ ԋ Ȃ 

Ữ   storage and transportation efficiency 

ȁ№ Ữ Ҭ Ȃѿ Ҍ ̆ᵖ Ҭ

ῤȂ 

≠   end-use efficiency 

⌠ ҍ ῀ ӊ Ȃ 

  total efficiency of energy system 

ȁⱴ ȁỮ ≠ ӗ Ȃ ñ ò ҈

ҩ Ȃ 

2015 ̆ ̂ⱴ ȁ ȁỮ ≠ ̃ҹ 37.0%Ȃ 

5ɻ   energy saving rate 
ҍ ‰ ӊ Ȃ ᵝ GDPȁ ҙ ⱴṿ ᵝ֟

Ȃ 2016 ҆ᾝ GDP Ҋ ҹ 5.0%Ȃ 

6ɻ   final consumption of energy 
ӈ̆ ԍѿ ҙ̂ № 5 ҩ

ҙ̔ ̆ ̆ ⱴ ̆ ⱬȁ ⱬ ֟ ᶫ ̆ ֟ ᶫ ̃
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ѿ ⱴ ȁ ȁ ̂ ⱬ ̆ ȁ ⱴ ȁ ̆

Ȃ̃Ҭ ⱬ ‰ ↓₮ң ̆ Ȃ Ҭ

ҙ ̕

̆ ԅ ̆ᵖ ҙ Ȃ 2015 ҹ 2842Mtcĕ ѿ

65.2%Ȃ 

7ɻ   biomass fuel consumption 
ҹñ Ῥ òȂ ȁ Ȃ2015

̆ 130Mtcĕ ῒҬ ԍ῾ Ԋ 100Mtcĕ ԍ῾◐֟ ⱴ

֟ 30MtceȂ 

8ɻ ҟ   statistics of trade energy consumption by 

factory method 
№ ҙ ׂ ñ ò̆ ҙᴑҙ ̆ Ҍ ֟ҙ

ꜚ ↕№ Ȃ ̆֜ ֜ ̆῾ҙȁ ҙȁ ҙȁ Ⱶҙ

ֲ ῀ ҙ ҬȂ2015 ̆ῒז ֲ

52.7%Ȃ Ҭ№ ҙ ѿ ҍ ҙ ̆

ҹ ҙᴑҙ ̆ ῒז ҙӞ ֟ Ȃ2015 ̆ῒז ҙ ֟

25.8%Ȃ 

9ɻ   electrification level 
ӈҹ ⱬ ̆Ӟ זῒף ⱬ Ҍ

Ȃ ̆ ᴪ ⱬ ᶭ ̆ ңҩ ̔ѿ ѿ

№ ̆ ⱬ Ҭ ᵝ̕ԋ ⱬ № ̆

ⱬ ̆ ⱬ ᴪ ᵬ Ȃ ̆ ᵝ GDP ȁֲ

ȁֲ ̆Ӟ Ȃ 

ⱬ ̆2000 ҹ 10.9%̆ 2013 ⌠ 21.3%̆ ᵬҍ

ҹ 22.1%Ȃ ֲ ֲ 2015 №≢ҹ 4142kWh 530kWhȂ 

10ɻ   elasticity of energy consumption 
ѿҩ ѿ ѿ ҍ GDP ӊ Ȃ ҍ ԑ

῏ Ȃ ԍ֟ṿ ̆ ȁ ᵣ└ȁ ’ȁ ȁֲ ȁ

Ṝ ᴆץ ῏ Ȃ ѿҩ ӊ ץ Ҍ ӊ Ȃ ѿ

ץ ̆ ԍ ̆ ̆ ӊ ԑ ף ̆

ⱴ ̆ ҹ ₮̆ ⱴ Ȃ ֓ ᶏ ҍ ԑ῏ ̆

ל ׆ ῏ ̆ Ȃ Ҍ ᵬ ᶭ Ȃ 

11ɻ ᴍ   energy price elasticity 
ᴇ ҉ 1%̆ ⁞ № Ȃ ≢ Ҍ ̂ ҙȁ ̃ ₮

ᴇ ̆ ̆ № ᴇ Ȃ 1953 ~ 
2005 ᴇ ҹ 0.37Ȃ 

12ɻ ῇ   income elasticity of energy demand 
ֲ ῀ 1% № Ȃ ѿ ̆1981 ~ 

2002 ῀ Ҭ ҹ 0.44̆ 0.78̆ 0.84Ȃ 

13ɻ ҟ  heavy-chemical industry 
Ҭ ҙ№ ̆ ҙ№ҹ ҙ ҙȂ ҙ ҹ ᶫҺ ֟

ҙ̆№ҹ ҙ̂ᴠ̃ ҙȁ ҙ ⱴ ҙ҈ Ȃ 

ᾢ ֟ ᵝᵣ ⅞№ ȁ ҙ̆ ҙ ↓̆ ҙ№ҹ ҙȁ ҙ

ҙȂ ҙ ҙ ѿ ̆ ҹ ҙȂ׆ 2013 ̆ ҙ№ ̆ҌῬ

ñ ҙò ñ ҙò№ Ȃ ҙ№ҹ̔ ҙȁ└ ҙȁ ⱬȁ ⱬȁ ֟ ᶫ ҙȂ 

14ɻ ֥ҟ  high technology industry 
ȇ ֟ҙ № Ȉ ̆ ֟ҙ ̔ └ ҙ̆

Ḥ └ ҙ̆ ⱲῈ └ ҙ̆ └ ҙ̆ת ת └ ҙȂ 

15ɻ ┼ ҟ top-grade equipment manufacturing 
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ῐ֟ҙӊѿȂ ̔ ̕ ̕ ῒ ֟ҙ̕

֜ ̕ ץ̕ ȁ ȁ ҹ └ Ȃ 

16ɻ ҏװ ҟᴗҟ  industrial enterprises above designated size 
Һ ҙ ῀ 2000̓ᾝ̂2011ץ╠ҹ500̓ᾝ̃҉ץ ֲ ҙᴑҙȂ 

17ɻҲ ҟᴗҟ  mediumɻsmall and mini-sized industrial enterprises 
Ҭ ҙᴑҙ Ҋ̆ץ2000ֲ 3ַ ᾝץҊ̆ ֟ 4ַ ᾝץҊ ҙᴑ

ҙȂῒҬ̆Ҭ ҙᴑҙ ȁ҉ץ300ֲ 3000҆ᾝ҉ץȁ ֟ 4000҆ᾝץ

҉ ҙᴑҙ̕ῒᵩҹ ҙᴑҙȂ2011 7 4 ̆ ñ ò ̆ ҙᴑҙ ҙֲ׆

Ҋ̆ץ20ֲ ҙ ῀ 300҆ᾝץҊ ᴑҙȂ 

18ɻ֥ҟ Ҳ   industry centralization level 
ҙᴑҙ Ȃץ ѿ ҙᴑҙ ֟ ̆ ȁҬȁ ᴑҙ֟ ̆

╠ 5 ȁ╠ 10ᴑҙ֟ Ȃ ҙ ᴑҙ ᵝ֟ ᴑҙ Ȃ֟҉ץ30%

ҙ Ҭ ҙ Ȃ 

19ɻ◐ᵯ Ỵ   remaining recoverable reserves 
ѿ Ḡ ȁ ȁ Ữ Ȃ 1999 ҍȇ /Ữ

№ ̂ ᵣ ῒז ֟ Ȉ̃ ȇ ᵣ ֟ /Ữ № Ȉ ‰̆ Ữ

֟ ᴆҊ̆ ׆ Ữ Ҭ ⌠ ̆Ӟ Ữ ӗ ̂ Ȃ̃ ̆

Ữ ᴪ ⱴȂ Ữ סּ ̆ ╠ ᴆҊ̆

Ȃ 2016 ▼ᵩ Ữ 35ַ tȂ 

20ɻ   raw coal and salable coal 
׆ Ҭ ₮ ̂ ̃ Ȃ ₮

ᴋᵥⱴ Ȃ №⁞ ῒҬ №ȁ № ₮ Ȃ

֟ ̆ῒז Ȃ ̆ 86%̆ ≠֒ 81%̆

ῌ 76%Ȃ2015 ̆ ֟ ҹ 3747Mt̆ ҹ 3303MtȂ 

21ɻ ᵣ֥   full energy consumption for unit products 
֟ ᵝ֟ ̆ ѿ ȁԋ ץ Ȃԋ

ѿ ᴇ ṿ̂ ̃ Ȃ ץ ᾥ ‰ ҹ ᵝȂ 

ץ ᴑҙ ’Ȃᵖ ֟ ѿ֟ Ҍ ̆

₃Ӎ ῃ ̆ № ̆ ṿ ᴇṿ ̆ Ҍ

Ȃ ᵝ ᵝ № Ȃ 

׆ 2006 ̆֟ Ҭ ‰ ҹ Ȃ

Ȃ2015 ̆ Ҭ ᴑҙ ҹ 572 kgce/t̆

ҹ 644 kgce/t̆ ᾢ 12%Ȃ 

22ɻ   gross coal consumption rate 
Ȃ ⱬ 1kWh ṿ ‰ ȂҺ ‗ԍ

Ȃ ȁ ᵞȂ2016 ̆ ᶫ 312gce/kWh̆ ȁ ȁ

ⱬ №≢ҹ 91.4%ȁ0.6% 4.2%Ȃҕ ᾢ ≠ᶫ ҹ 275gce/kWh̆ ȁ ȁ

ⱬ №≢ҹ 17.5%ȁ9.9% 70.9%Ȃ 

23ɻ   loss factor of electricity transmission 
ѿ ῤ̆ ᴰ ̆ ֟ Ȃ ׆

ѿ ᶷ ̆ ȁ ⌠ ̆ ῃ Ȃ

Ҭ̆ ԍ῾ № ̆ № ᵞ ῤȂ ╠̆῾ ᵞ

12%Ȃ ̆ῃ ԍῈ ̂2016 ҹ 6.49% Ȃ̃ 

24ɻ   comparable energy consumption for steel 
ᴑҙ ҍ Ȃ ᴑҙѿ ȁ ȁ

ȁ ȁ Һ ֟ ̆ ᴑҙ ҉ ̆ ȁ ȁ ȁ

ḱ ꜛ Ȃ ̆ҹḂԍ ῤ ̆ ̆ Ạ Ȃ 

2015 ̆ ҹ 644kgce/t̆ ᾢ 576kgce/t 12%Ȃ 

25ɻ ᵣ   energy factor consumption for petroleum refining 
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ñ ò ⱴ Ȃⱴ ᵝ ̆ ñץ ᵝ òҌ

Ȃ ῀ñ ᵝ òᵬҹ Ȃñ ò ñ ᵝ ò

₮ Ȃ 2014 9 1 ȇ ᵝ֟ Ȉ̂ GB-30251-

2013̃ ̆ ᴑҙ ᵝ Ů11.5kgoe/t̕ ᴑҙ ᵝ Ů63 kgoe/t̆ ᵝ

Ů8 kgoe/tȂ2015 ̆Ҭ 57.2kgoe/t̆ ᵝ ҹ 8.8kgoe/tȂ 

26ɻ֥   physical energy efficiency of product 
֟ ֟ Ҭ ҍ ῀ ӊ Ȃ֟  = ᵝ֟

/֟ Ȃᶛ ̆2010 Ҭ ҹ 681kgce/t̆ 440kgce/t̆

ҹ 65%Ȃ ֜ ҹ 13979kWh/t̆ 6330kWh̆ ҹ 45%Ȃ 

27ɻ   high-grade cement 
ҹ42.5҉̂42.5R̆52.5R̆62.5̆62.5R̃ Ȃ ף42.5 Ϙ ‰ 1Ϙ3└

7.07×7.07×7.07cm ᵣ ῃ ҹ 42.5ᾠ Ȃ ף 32.5ᵞ ̆

15%Ȃ2015 ̆ ֟ ҹ 50%Ȃ 

28ɻ   sheet glass weight-box 
ᵝȂ1 50kğ 2mm 1 10m2Ȃ 

29ɻ ‼   standard brick 
ᵝȂ ‰ ҹ 240Ĭ115Ĭ53mm̆ 10mm ̆ ӊ ҹ 4Ϙ2Ϙ1Ȃ2

1 ‰ Ȃ 

30ɻ ῎   conversion t-km 

Ὲ  = Ὲ  + ֲῈ  Ĭ Ȃ ҹ1t/ֲ̆Ὲ ҹ0.1t/

ֲ̆ ҹ1t/ֲ̆ ῤ ҹ72kg/ֲ̆ ҹ75kg/ֲȂ 

31ɻ֥   product raw material mix 
֟ ҙ֟ ֟ ֟ Ȃ ֟ Ȃᶛ ̆ └

ᵝ֟ 30%Ȃ2015 ̆ 76%̆ 21%̆ ֟

ҹ 1495kgce/t̕ 98%̆ ֟ ҹ 990kgce/tȂ 

32ɻ   heating degree-days 
ҍ ‰ ӊ ṿȂ ᴇ ᶫ‛

Ȃ ҉ 18
o
Cᵬҹ ‰ Ȃ ᵞԍ ‰ ̆

Ȃᶛ ̆ ҹ-3o
C̆ ҹ 18  ╖  (  ╖ 3) = 21Ȃ ̂ ̃

̆ ̂ ̃ Ȃ 

ҍ ̆ Ȃץ 18
o
C ҹ ‰ ̆

̂ 45.7°̃ҹ 5578̆ ̂ 43.6°̃ҹ 5172̆ ̂ 41.8°̃ҹ 4291̆ ֤̂

39.8°̃3076̕ ̂ 52.5°ֽ̃ҹ 3420̆ ⱴ ̂ 49.2°̃ 2924Ȃ

ץ ₮̆  Ṝ ҹ ‛̆ ҍ ҹ ₮Ȃ 

33ɻ   energy efficient ratio, EER 
’ ᴆҊ̆ └‛ ̆└‛ ҍ ῀ⱳ ӊ ̆ W/W Ȃ 

34ɻ   external cost 
֟≠ ᴪ ץ̆ ҹ Ḡ ᶫ ₮ט ᴇȂף

ȁⱴ ȁ Ҭ Ὲᴧẫ ̆ ̆ ̆

̆ ̆ ̆ ̆ ֲ̆ᵣẫ Ȃ 

35ɻ ⌡ ᴍ  differential electricity price 
ᴑҙ̂ ̆ ̆ ̆ ̆ ̆ ̆ ̆ ‚ ̃ Ҍ ᴇ Ȃ

ᾛ ꞉ ᴑҙ ᴇ̆ └ ᴑҙⱴᴇ 0.2ᾝ/kWh̆ ᴑҙⱴᴇ 0.3ᾝ/kWhȂ2014 7

1 ̆ ᴑҙⱴᴇ 0.4ᾝ/kWhȂ2017 1 1 ̆ ҙ ᴑҙ ⱴᴇ 0.5ᾝ/kWhȂ 

36ɻ ᴍ  stepped electricity price for residents 
№ ᴇ̆ ᴇ ⱴ ѿ ᴇ └Ȃ ᴇ

└ ñ ט ò ↕̆ ᴇ Ḇ ⁞ ᴇ Ȃ2012 7 1 ̆ ῃ

ῤ Ȃ ᴇҌ҉ ѿ ҉̆҉ץ80% ȁ ֤ȁ ȁ ѿ
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№≢ҹ 260ȁ240ȁ180 150kWhȂ 

37ɻ ᴍ  range pole electricity price 
ҹ ᴇ ̆ ᴇ ҉̆

ѿ ᴇ ᴇ Ȃ 

38ɻ ῴ ᴍ  renewable energy electricity price 
҉ ᴇ №̆ ⱴ ᴇҬ№ Ȃ2011 12 1 ̆ Ῥ ⱴ

4 /kWh҉ ⌠ 8 /kWhȂ2013 9 5 ̆҉ ⌠ 1.5№/kWhȂ2016 1 1 ̆҉ ⌠ 1.9

№/kWhȂ 

39ɻҩ ┼ ᴍ  two-part price sytem for space heating 
ᶫ ᴇ ᴇ ᴇң № Ȃ ȁ ḱ ῀

ᴇ ҹ ᴇ̕ ᶫ ᴇ̆ ҹ ᴇȂ

ᴇ ᶭ ̔ᶫ ̆ ̆

Ȃ ᴇ ̆ № Ȃ 
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ᵲғ   Organization  for Economic Co- operation and 

Development, OECD 
ᵬҍ ̂ ̃̆ ̆1961 9 30

̆ Ȃ ╠̆OECD 35ҩ ̔ ≠֒̆ ≠̆ ≠ ̆ⱴ ̆ ᾥ̆Ҹ ̆

ῌ̆ ̆ ̆ ̆ ≠̆— ̆ ῌ̆ ≠̆ ̆ ̆ ̆ ̆ ῌ̆

ῌ̆ ̆ ῌ̆ ̆ ᴠᾥ̆ ̆ ῖ̆ ̆ ῒ̆ ̆ ̆2010 ≠ȁ

֒ȁץ ↓ȁ ֒ⱴ῀̆2016 ֒ⱴ῀Ȃ2016 ̆OECDֲ 12.78ַ̆GDPҹ

44.20ַ҆ ᾝȂ 

̔̂ 1̃ ҙ̆ ‰̆ Ḡ

׆̆ Ḇ ҕ ̂̕ 2̃Ḇ ẫ ץ̆ ̕

̂3̃ ̆Ḇ ҕ Ȃ 
 

  International Energy Agency, IEA  
1973ѿ ץ ̆ Ṥ Ҋԍ 197411 15 ̆ Ȃ

ᵬҍ ̂OECD̃ ῤҹ ⅞ ᵣ̆ ӊ

ᵬԊⱵȂῒ ̔̂ 1̃Ḡ ט ᶫ Ҭ ₮ Ӱ ᵣ└̂̕ 2̃ ҍ

ȁ֟ҙ ᵬ̆Ḇ ῃ ̂̕ 3̃Ḡ ӄ

Ḥ ̂̕ 4̃ ף ̆ ≠ ץ̆ ҕ ᶫ ̂̕ 5̃

└ Ȃ 

29ҩ ̔ ≠֒̆ ≠̆ ≠ ̆ⱴ ̆ ᾥ̆Ҹ ̆ ֒̆ ῌ̆ ̆

̆ ̆ ≠̆ ῌ̆ ≠̆ ̆ ̆ ̆ ῌ̆ ῌ̆  ̆ ῌ̆ ̆

ᴠᾥ̆ ̆ ῖ̆ ̆ ῒ̆ ̆ Ȃ ᴪ ҍ IEA ᵬȂ 
 

  European Union, EU 
Ȃ1993 11 ῍ ᵣ ҉ Ȃ 12ҩ ̔ ̆ ̆ ≠̆

ῌ̆ ≠ ̆ ̆ ̆Ҹ ̆ ῌ̆ ̆ ̆ Ȃ1995 1 1 ̆ ῖȁ ῌȁ

≠ⱴ῀Ȃ2004 5 1 ̆ ῌȁ ᾥȁ ≠ȁ ᴠᾥȁ ֒ȁ ȁ ֒ȁ

֒ȁ ȁז 10 ⱴ῀Ȃ2007 1 1 ̆Ḡⱴ≠֒ȁ ֒ⱴ῀Ȃ2013 7 1 ̆

ᾥ ֒ⱴ῀Ȃ 28ҩ ̆ 460҆ km2̆2016 ֲ 5.14ַ̆GDP16.27ַ҆ ᾝȂ 

1993 1 1 ̆ ῤ ȁ Ⱶȁֲ ꜚȂ2002 1 1 ̆ ᾝ

12ҩ ᶏ Ȃ Ȃ 
 

қ ᴰ  World Energy Council,WEC 
Ȃ ҹ1924⇔ ҕ ꜚⱬᴪ ̆1968 ҹҕ ᴪ ̆1990

ҹҕ ᴪȂ 98ҩ ̆ ѿҩ ȁ ≠ Ȃῒ ȁ№ ץ

ҍ ῏ ̆ҹ Ὲᴧ ‗ ᶫ ȁ Ȃ ╠Һ Ҋץ ̔

ҍ ̆ ӊ ԑ῏ ̆ ҍῈᴧ̆ ̆ ҍ ̆ ҍ ȂWEC

ᴪ ᴆҊ̆Ḇ ץ̆ ≠ Ȃ 

WEC ᴶ Ȃ1985 Ҭ ҹWEC Ԋᴪ Ȃ 
 

₴   Organization of the Petroleum Exporting Countries, 

OPEC 
19609 ̆ᴚ ᾥȁᴚ ȁ ȁ ᴿ ῤ ף ᴪ̆῍ ט

Ὲ Ȃ14 ₮ ̆ ᵹᾥ̂OPEC̃Ȃ Ӟ Ȃ 13ҩ ̆

҉ 5 ̆ ≠֒ȁ ȁ ȁ≠ ֒ȁ ≠֒ȁ ȁ ᴿ ȁ

Ȃⱴ ̆№≢ԍ 1994 2008 ₮̆ ԍ 2015 12 Ȃ 

OPEC ̔ ѿ ̆ ץ ῍ ≠ Ȃ

2016 ̆OPEC Ữ 1661ַ t̆ ҕ 73.7%̕2016 ֟ 1860.6Mt̆ ҕ

42.9%Ȃ 



 

117  

 

ᵣ  
 

1ɻ ᵣ 
 

tce 
‰ ̂ Ȃ̃ ‰ ṿ ᵝȂ

1kgce=7000kcal=29307kJ 

Mtce ҆ ‰  

kgce Ὲ ‰  

gce ᾥ ‰  

toe 

Ȃ ṿ ᵝȂ 

1kgoe=10000kcal=41816kJ 

Btu ᵝȂ1Btu=252cal=1055J 

kcal  

Mt ҆  

st Ȃ1st=2000Ib=907.185kg 

MW ̂ᾠ ̃ 

GW ҆ ̂ ̃ 

TW 10ַ ̂ ̃ 

kWh  

GWh ҆  

TWh 10ַ  

 

  




