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Fig.1 Schematic diagram of two-level allocation

mechanism based on regional comparison
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Tab.1 Population and economics of each

region from 2001 to 2020

X 35 A X B X1k ¢
E0OAO%, A AD%y  A¥ O AO¥y  AY
N GDP/t JIA GDP/SE JiIA GDP/JC

2001 7355 12882 6699 8264 5957 6 867
2002 7381 1439 6753 8967 5978 7437
2003 7406 16830 6769 10259 6001 8378
2004 7433 20223 6809 12490 6016 9 898
2005 7475 24560 6851 14660 5710 11554
2006 7550 28814 6898 16678 5693 13360
2007 7625 33928 6943 19661 5699 16386
2008 7677 39622 6989 22979 5711 19858
2009 7725 44231 7034 24574 5720 22677
2010 7788 53191 7185 28384 5724 27906
2011 7971 57688 7232 29320 5790 30169
2012 8186 62353 7279 30288 5806 32735
2013 8345 67895 7326 31288 5819 35518
2014 8511 73892 7374 32320 5850 38539
2015 8612 81056 7422 40500 5910 41816
2016 8653 87125 7470 48368 5990 44751
2017 8694 93648 7518 52861 6130 47892
2018 8736 100659 7567 57771 6180 51254
2019 8778 108195 7616 63138 6220 54851
2020 8816 116345 7666 69003 6260 58701

R hEBHBMESAEE
Tab.2 Historic data of carbon emission and
electricity consumption
X5 A Xk B X ¢

0 ANt AWM KXk ABH A¥k ABH

HETk it/ HE it/ R ML/

/1 (kW-h) i/t (kW +h) i/t (kW-h)
2001 1.373 1 466 0.776 1295 0.751 883
2002 1.694 1687 0.817 1434 0.793 940
2003  1.931 2032 0.985 1624 0.978 1049
2004  2.179 2449 1.212 1897 1.195 1164
2005 2.381 2934 1.590 2192 1.493 1382
2006  2.552 3404 1.915 2515 1.849 1540
2007  2.638 3872 2.361 2900 2.268 1736
2008 2.735 4062 2.447 2998 2.334 1853
2009 2.861 4290 2.715 3332 2.558 2159
2010 3.404 4637 2.833 3417 2.802 2970

F3 2011 EE 2020 ERXEBATANFEHRBELZBRER
Tab.3 Clean power resources available from 2011 to
2020 for different regions

. 20104EC ki KH/ etk W/ WEIERE/
K 20
LML/ MW MW MW MW MW MW
A 10 170 0 28 000 8 000 4 400 0
B 8580 1600 16000 6000 4 000 14 800
C 7030 3300 5500 3000 1500 0

T BTN I R IR A BRI R RS TR T LA
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Tab.4 Power and energy demand from 2011 to
2020 for different regions

[X 5§ A X3 B X3 C
EGr s wmdys Wi, ks s by
MW  (TW-:h) MW (TW-:h) MW (TW-h)
2011 71470 3844 50510 2613 53560 209.5
2012 75010 4124 54870 2835 57320 227.0
2013 78720 4353 59660 3034 60550 243.1
2014 82630 4567 64910 3197 63270 2558
2015 86730 4783 70650 3329 65000 266.3
2016 89740 4962 72620 3517 68220 2774
2017 93870 507.8 76650 362.6 68580 291.0
2018 97100 520.8 81560 373.6 69320 302.0
2019 100450 5289 85720 391.6 71030 309.8
2020 104000 536.1 87820 417.1 74600 317.0

R 5 2011 £ 2020 FFH CO, HERL 3R B 708 HERAY

Tab.5 Expected CO, emission intensity and permit
from 2011 to 2020

0 CO, HEmosm s /- e HE Jik 4 CO, HEmsm B /- e HE ik

[kg- (kW-h)]  AU/kt [kg- (kW-h)1] AU/kt
2001 0.81 — |2016 0.67 753 950
2011 0.78 667 060 || 2017 0.65 754910
2012 0.75 692 180 | 2018 0.63 753730
2013 0.73 716710 | 2019 0.61 750 480
2014 0.71 732 860 | 2020 0.59 749 420
2015 0.69 743 480

R6 2020 FRB A ENEERBEXEN

Tab.6 Power installation and corresponding cost

of region A in 2020

2020 4 iEfTME KW CO R AEECK

KRR B, PRAEs  A/[oT- mE/[kge BT/

MW (JE-kW™) (kW-h)"'] (kW-h)"'] H%/h

KHL(#) 47200 135 0.21 0.85 8 000
JKHL(HT) 10 000 120 0.20 0.80 8 000
7K 10170 200 0 0 4000
AU 24500 200 0 0 3500
Jefk 8 000 480 0 0 2000
EWE 4000 400 0.30 0 4000

7 2011 F£Z 2020 & & X8 4 B A BHE R

Tab.7 Allocated carbon emission permits from
2011 to 2020 for different regions

X 8, A X 1 B X1 C

w wene 0% e 0% w00

L /kt o L /kt o A /kt A
2011 259040 3.250 244910 3.387 171660 2.965
2012 258570 3.159 266750 3.665 185330 3.192
2013 255960 3.067 283080 3.864 197340 3.391
2014 247850 2912 295450 4.007 210220 3.594
2015 234750 2.726 306550 4.131 223750 3.786
2016 237200 2.741 263750 3.531 275470 4.599
2017 251040 2.887 256990 3.418 270130 4.407
2018 269060 3.080 246690 3.260 261940 4.238
2019 287550 3.276 235840 3.096 251750 4.047
2020 315610 3.580 228180 2977 231020 3.690

8 2011 &= 2020 F£ X A 43 B B B HE AL
Tab.8 Allocated carbon emission permits from

2011 to 2020 of region A Kt

GR0) M LSy [ s
2011 259 040 0 0
2012 258 570 0 0
2013 255960 0 0
2014 247 850 0 0
2015 234750 0 0
2016 238 110 -920 0
2017 256 310 -5270 0
2018 278 640 -9580 0
2019 300 950 —-13400 0
2020 329 520 -13910 0

F9 2011 £ 2020 £ X B.C 57 BB B HE ALY

Tab.9 Allocated carbon emission permits from 2011

to 2020 of region B and C Kt
X% B Xk ¢
Hh i A HR A PN = 2
gy gyt I3 Gas g3 i gy

2011 214240 0 30670 142480 0 29 180
2012 231110 0 35640 149 150 0 36 170
2013 245140 0 37940 155140 0 42 200
2014 258 800 0 36 650 164 100 0 46 120

2015 275030 0 31520 175680 0 48 060
2016 242120 -1140 22760 222280 2060 51130
2017 247720 -7080 16350 215270 12350 42510
2018 251160 -13940 9480 210410 23520 28000
2019 251020 -22940 7760 209660 36330 5760
2020 237810 -41250 31630 216400 55160 —40540
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Tab.10 Comparison of carbon emission permit
for region A kt

TEE kW) kWGH) ki Rl etk AR

1 175 240 47100 23950 50480 9420 9420
2 143 630 30350 30860 74350 24280 12140
3 193 660 40920 20810 43860 8180 8180
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Initial allocation mechanism of carbon emission permit in electric power industry
SONG Xudong,MO Juan,XIANG Tieyuan
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Combined with the traditional allocation mode of carbon emission permit,and according to the
actual situation of electric power industry development and the distribution of power generation resources in
China,a two-level allocation mechanism based on regional comparison is proposed and a corresponding
model is established. The first level of allocation among regions ensures the fairness by considering the
unbalance of regional development and the maldistribution of power generation resources while the second
level ensures the efficiency by focusing on the generating efficiency and benefit. Simulative result shows
that the proposed mechanism allocates the carbon emission permit rationally.
Key words: electric power industry; carbon emission permit; allocation mechanism; fairness; efficiency;

models
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