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220 200 140 560
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2,440 2,820 1,240 6,500
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208 208 148 564
184 242 169 595
488 519 81 1,088
216 211 122 549
218 360 88 666
304 389 65 758
202 276 104 582
223 137 179 539
287 210 158 655
125 241 138 504
2,455 2,793 1,252 6,500
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315 329 217 861
291 390 295 976
739 821 127 1,687
340 342 193 875
340 542 129 1,011
473 638 82 1,193
328 420 160 908
328 202 249 779
447 341 252 1,040
164 314 188 666
3,765 4,339 1,892 9,996
157 155 103 415
141 190 152 483
321 375 64 760
166 179 01 436
159 242 54 455
216 310 32 558
159 204 77 440
158 99 112 369
215 167 121 503
89 174 117 380
1,781 2,095 923 4,799
158 174 114 446
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418 446 63 927
174 163 102 439
181 300 75 556
257 328 50 635
169 216 83 468
170 103 137 410
232 174 131 537
75 140 71 286
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CO, 6 7
1kWh=3.6MJ
6 CO,
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14.04t-C/TJ
LP 50.06MJ/kg 16.38t-C/TJ
0.502m*/kg
36.49MJ/L 18.71t-C/TJ
33.37MJ/L 18.72t-C/TJ
38.04MJ/L 18.79t-C/TJ
2013 2015 4 2018
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2019
LP LP CO, 2008 12
7 CO,
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0.000542 0.000786
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H30 0.40 0.37 .90
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-0.14 -0.16
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‘ H29 - H30 H29 — H30
| -0.14 -0.02
6 CO,
O, 1
1 CO,
t-C0y/
H29 H30
(2017) | (2018) €O
2.16 1.95 -0.21 -0.14,  -0.06 -0.01
0.43 0.40 -0.03 -0.03 0.00
LP 0.18 0.17 -0.01 -0.01 0.00
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CO;, 0.07GJ/ 8 kg-C0,/
3
1 2
H29 H30 H29 H30 CO;
(2017) | (2018) | (2017) | (2018) | [kwh/ 1 | [kg-C0./ ]
(D)
1995 5.4 5.5 8.8 8.3 718 333 *1
1996 2000 8.8 7.3 9.4 9.9 718 333 *1
2001 2005 14.5 | 13.6 | 16.2 | 15.7 691 321 *1
2006 2010 26.4 | 24.2 | 23.2 | 20.2 534 248 *1
2011 2015 30.1 | 29.7 | 24.2 | 24.7 386 179 *1
2016 7.5 12.5 6.5 10.3 305 142 *2
7.3 7.3 11.7 | 10.8
[kWh/ 1| 520 504 543 532 *3
1.00 0.19 *4
[kWh/ ] -16.0 -2.2 *5
fco2 [kg-C0,/ 1 -7 -1
[cy/ 1 -0.07
|co, [kg-CO,/ 1 -8
*1 27
2016 3 , p.182
CO, 0.464kg-CO,/kWh  H30 CO,
*2 2018 BOOK 2018 6 2017 401 450L
290 320kwh/
*3
*4  H30 CO, 1.19 /
*5
13
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LED

LED
CO, 0.08GJ/ 11 kg-CO0,/
4 LED
[kWh/ 1
H29(2017) 140 64 81 182 117 584
H30(2018) 133 60 79 175 115 561
-7 -5 -3 -6 -3 -23
[CJ/ ] -0.08
CO» [kg-CO2/ ] -11
) 1
= > > > 365> 1000
CO, 0.464kg-C0,/kWh  H30 CO,
1
vl *1
H29(2017) 79 50 50 57 70
H30(2018) 75 46 49 55 69
1 0.9 1 3.5 3|*2
[h/ 1] 6.5 4.9 4.9 3.1 1.6[*3
0.75 0.80 0.90 0.80 0.95]*3
*] 2
*2 H30  CO,
H30  CO, 4.53 /
3
*3 UFJ
24 €0,
2013 3 p.162 164 H30  CO,
2
[Im/W]
[Im] 4400 2700 2700 3200 2700 *1
w1 *2
293 180 180 213 180 15
73 45 45 53 45 60
LED 37 23 23 27 23 120
H29(2017) *3
9% 10% 8% 8% 24%
49% 51% 68% 61% 43%
LED 42% 39% 24% 31% 33%
H30(2018) *3
8% 8% 7% 7% 24%
45% 47% 65% 58% 41%
LED 47% 45% 28% 35% 36%
*1 A121 2014 LED
10 6 4.5
*2 [Im/W]
*3 €0,
15
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Wh

COZ COZ

1 CO,
CO, 5
5
29 30
0.000500 t-CO./kWh*1 0.000464 t-CO,/kWh*2
14.04 t-C/TJ
LP 16.38 t-C/TJ
18.71 t-C/TJ
*1 CO, 2.16t-C0y/
4,322 kWh/
*2 CO, 1.95t-C0./
4,200 kWh/
12,000 100%
16% 17%
10,000 1,696 1,773 80% 8% 70
8,000 889 761 o o
6,000 4,218 4,025 ‘; 60% 40% 38% m}
40% B
4,000 =] =]
2,000 3,472 3,262 L 20% 33% 31% L
0 049 0%
H29 H30 H29 H30
16 17
16

114



2 CO, Co,
30 CO, 30
Co; 1.95 t-C0,/ 29 CO,
2.09 t-C0,/ Co,
0.14 t-C0./ 4. 4%
6 29 30 Co,
29 30
(H30/H29)
[t-C0./kih] [t-CO./Kih]
0.000666 0.000643 0.97
0.000521 0.000522 1.00
0.000475 0.000468 0.99
0.000593 0.000542 0.91
0.000476 0.000457 0.96
0.000435 0.000352 0.81
0.000669 0.000618 0.92
0.000514 0.000500 0.97
0.000438 0.000319 0.73
0.000786 0.000786 1.00
29
29 2018 12
30
30 2020 1
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30 2018

2.35 0.04
0.61 0.04
H29 H30
(2017) | (2018)
02 2.39] 2.35 -0.04
0.57| 0.61  0.04
2.20, 2.18) -0.02
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