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Abstract: According to the high energy consumption and cost of CO, emission reduction in thermal power
plant, by the coupling mechanism study and integrated optimization of solar energy collection system,
amidogen CO, emission reduction system and coal-fired power plant thermal system, it is simulated and
analyzed that the change of thermal economy of 600 MW Coal-fired units CO, capture system with amino in
the condition of THA. 75% THA. 50% THA, which has various carbon capture rate, by using equivalent heat
drop method, when solar supply energy to the system. And the trend of change on unit operation thermal
economy is obtained in different carbon capture rate. It is shown that the relative increase of unit operation
thermal economy increases with the carbon capture rate. To the conclusion, Optimization Design of System
integrationist is carried out, and reference for achieving low energy consumption and cost of CO, emission
reduction is supplied.
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Figure 1. Once through mode
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Figure 2. Successive injection mode
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Figure 3. Re-circulation mode
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Table 1. Characteristic comparison among three types of system
which produce steam directly
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Figure 4. Craft flow diagram of CO, capture system
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Figure 5. Craft flow diagram of new type integration system
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Table 2. The elemental analysis of coal composition
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Table 3. Steam turbine thermal performance parameter at three
working conditions
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% i THA 75% THA 50% THA
T
FARRMED,  1803.938 t/h 1345.527 kl/kg 938.62 kl/kg
LI SE B Dy 1202.3 kJ/kg 1120.0 kJ/kg 1034.5 kJ/kg
FHIIBMER 33969 kl/kg 3396.9 kl/kg 3459.8 kl/kg
HR A R 2341.9 ki/kg 2384.3 ki/kg 2446.0 kJ/kg
TR Ao 521.3 kl/kg 545.8 kl/kg 457.6 kl/kg
BREE KIS E By 136.3 ki/kg 136.3 kl/kg 136.3 kl/kg
I, 254 kJ/kg 25.5kl/kg 20.3 ki/kg
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Table 4. The energy consumption characteristics analysis data for the 600 MW unit with CO, capture at THA working condition
& 4.600 MW Hl4E THA TR TEHIR RGAEFIFE T EIE
8 5% 15% 20% 30% 40%
De,, (® 20.08 60.24 80.32 120.48 160.64
D, (1) 33.43 100.28 133.71 200.56 267.42
AH, 0.97 2.92 3.89 5.83 7.77
AH, AH i AH, AH i AH, AH i AH, AH i AH, AH &
J5ZE1 143 046 0.04 430 138 0.11 5.73 184 015 859 276 022 1146  3.68 0.30
J7E2 136 039 003 4.08 1.17  0.10 5.44 156 0.13 8.16 233 0.19 1088  3.11 0.25
T3 156 059 0.05  4.69 177 0.14 6.25 236 019 938 3.55 029 1250 473 0.38
Ji%4 110 013 0.01 329 038 003 439 050 004 659 076 0.6 8.78 1.01 0.08
8 50% 60% 70% 80% 90%
D, (©) 200.8 240.96 281.12 321.28 361.44
D, (t) 334.27 401.12 467.98 534.83 601.69
AH, 9.72 11.66 13.60 15.55 17.49
AH, AH o AH, AH o AH, AH o AH, AH o7 AH, AH o7
J5%1 1432 460 037 1718 552 045 2005 644 052 2291 736 060 2577 828 0.67
J5%2 1360 389 032 1633 467 038 1905 544 044 2177 622 051 2449  7.00 0.57
T3 1563 591 048 1875 7.09 058 2188 827  0.67 2500 945 0.77 2813 1064  0.86
Ji%4 1098 126 010 1317 151 0.12 1537 177 014 1757 202 016 1976 227 0.19
Table 5. The energy consumption characteristics analysis data for the 600 MW unit with CO, capture at 75% THA working
& 5. 600 MW #148 75% THA TR THHHEIR R aEFEi M ST IR
3 5% 15% 20% 30% 40%
D, (© 15.26 45.78 61.04 91.57 122.09
D, (1) 25.40 76.21 101.62 152.43 203.24
AH, 0.99 2.97 3.96 5.94 7.92
AH, AH on; AH, AH o7 AH, AH o AH, AH on; AH, AH on;
Ti%1 154 055 004 461 164 013 615 219 018 922 3.28 026 1230 438 0.35
k) 142 043 003 427 130 010  5.69 173 0.14 854 2.60 021  11.39 3.46 0.28
J7 %3 1.67 068 005 5.0l 204 016 669 272 022  10.03 4.09 033 1337 5.45 0.44
U5 R4 1.11 0.12 001 3.33 036 003 444 048 004  6.66 0.72 0.06  8.88 0.96 0.08
3 50% 60% 70% 80% 90%
D, (©) 152.61 183.13 213.65 244.18 274.70
D, (1) 254.05 304.86 355.67 406.48 457.29
AH, 9.90 11.88 13.86 15.84 17.82
AH, AH 3 AH, AH 3 AH, AH i AH, AH 3 AH, AH 3
%1 1537 547 044 1845 657 053 2152 766 0.61  24.60 8.76 0.70  27.67 9.85 0.79
J5%2 1423 433 035 1708 520 042 1992  6.06 049  22.77 6.93 0.55  25.62 7.80 0.62
J5%3 1671 681 054 2006 817 065 2340 954 076 2674 1090 087 3008 1226 098
Ji%4 1110 120 010 1332 144 012 1554 168 013 1776 1.92 0.15  19.98 2.16 0.17
Copyright © 2011 Hanspub SE
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Table 6. The energy consumption characteristics analysis data for the 600 MW unit with CO, capture at 50% THA working condition
3 6. 600 MW #148 50% THA TR TE:AHIE R REFEHE AT B

5 5% 15% 20% 30% 40%
D, (® 10.30 30.89 41.19 61.78 82.37
D, (1) 17.14 51.42 68.56 102.84 137.12
AH, 0.96 2.87 3.83 5.75 7.66
AHZ AH 87’], AHZ AH 61’[,‘ AHZ AH 817,' AHZ AH 61’[,‘ AHZ AH 87’],'
JE1 1.51 056 005 454 167 014 606 222 018  9.08 3.34 027  12.11 4.45 0.37
%2 135 039 003 406 118 010 541 158 013 8.1 237 020  10.82 3.16 0.26
i %3 1.61 066 005 484 197 016 646 262 022  9.68 3.94 032 1291 5.25 0.43
T %4 1.01 0.05 0004 303 015 001 404 021 002 605 0.31 003  8.07 0.41 0.03
5 50% 60% 70% 80% 90%
D, (O 102.97 123.56 144.15 164.74 185.34
D, (1) 171.40 205.69 239.97 27425 308.53
AH, 9.58 11.49 13.41 1532 17.24
AH, AH i AH, AH i AH, AH i AH, AH i AH, AH i
JEL 1514 556 046 1817 667 055 2119 779  0.64 2422 8.90 0.73 2725 1001 082
J%2 1352 316 026 1623 474 039 1893 552 045 2164 6.31 052 2434 7.10 0.58
&3 1614 656 054 1937 787 065 2259 919 075 2582 1050  0.86  29.05 1181 097
&4 1009 051 004 1211 062 005 1413 072 006 16.14 0.82 007 1816 093 0.08
127 730,845 t Fil 493,080 t. YBHHHHLE A 90%HT, 7E THA
—- .6 . . —p
Lol THATHLS n, TUOURITS 3 AR ERUREF# IR 2.76 g/kWh, ST
: —e— 75% THAT.UL S 1, — p i YN =
A 50% THA T & 1, é‘j*ﬂ‘/ﬁiﬂ( 8276.7 t, ﬁ‘é Té/‘] 662 ﬁjﬁo
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Figure 6. The curve relationship of option 3 between the relative
changes in thermal efficiency and carbon capture rate
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BT 0.86%- 0.98%F1 0.97%.
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