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ABSTRACT : The structure and combustion characteristics, and the economic feasibility of the circulating
fluidized bed combustion(CFBC) boiler using low grade coal were introduced. The economic feasibility is
evaluated by comparing a 500 MW CFBC boiler power plant using low grade coal and a pulverized
combustion boiler power plant with high grade coal. As the result of the evaluation, the pulverized coal
combustion boiler power plant has an internal rate of return of 12.95%, 1,395.9 hillion Korean won of net
present value, and 6.26 years of payback period. On the other hand, CFBC boiler power plant has an internal
rate of return of 13.54%, 1,704.3 billion Korean won of net present value, and 6.02 years payback period.
Therefore, the CFBC hoiler power plant has better feasibility in all aspects, as 0.69% higher of internal rate
of return, 308.4 billion Korean won of higher net present value and 0.24 year of shorter payback period.

Key words : circulating fluidized bed combustion boiler(&=2H-5%5 2 d2),
pulverized combustion boiler(7&EFA 4 B Y 2)
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Table 1 Demand of bituminous coal in Korea

Table 2 Trend of price for bituminous coal

unit: 1,000 ton unit: US$
Year Power SteelMill | Cement Sum Year | Korea | Japan | China |Indonesia|Australia| Russia
2001 36,601 19,315 7770 | 63,686 2006 | 5404 59.57| 50.47| 4214| 49.15| 51.45
2002 40,143 20,097 8,024 | 68,264 2007 | 79.40| 8355| 72.58| 5599| 65.38| 7245
2003 41,631 20,509 8,400 | 70,540 2008 | 149.99 | 160.2| 144.87 | 106.77 | 127.3| 120.57
2004 45,512 20,838 7628 | 73,978 2009 | 81.34| 96.28| 87.27| 6443| 71.75| 7567
2005 47,852 20,810 7126 | 75788 2010 | 110.04| 113.99| 115.43| 82.68| 98.95| 105.21
2006 50,199 20,731 7068 ) 77,99 g&}g{ 204% | 191% | 229%| 196% | 201% | 204%
2007 55,487 21,519 7424 | 84430 :
2008 62,791 23568 7624 | 93983 &gﬁ;@ 6,080| 6,080| 6,200| 5900| 6,300 6,300
2009 71,091 20,734 6,777 | 98,602
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Table 3 Status of CFBC boiler in Korea
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Table 4 Total investment cost for CFBC & PC power plant
unit: 1,000 million Korean won

No Description CFBC PC Remark
1 | EPC 20,000 | 18,000
. for feasibility
2 | Project development 80 80 study efc
' Owner's
3 | Consulting 200 200 engieering.
4 | Land 1800 | 1,800
5 | Operation expense 300 300 | for owner
6 | Pre—operation 120 120
7 | Contingency 700| 630 | 2:5% 0T EPC
8 | Financing related fees 550 550
during
9 | Interest 2,375 | 2,175 contstruction
Total investment 26,125 | 23,855
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Table 5 Cash flow for a pulverized coal boiler power plant
(unit:100 million won)
Invest- Revenue Operation cost - Total cash h fl
vear n¥:tert Electric | Capacty | Fuel 0&M Deprection | Tax Otf?o‘(’:\’as (gﬁu'ag\%)
-6 -5 -5 -5
-5 -925 -925 -930
-4 —2337 —2337 —3267
-3 —5880 —5880 =9147
-2 —10392 —10392 —19539
-1 —4316 —4316 —23854
0 7734 600 3608 509 725 423 3794 —20060
1 7845 600 3699 524 725 507 3714 —16346
2 8057 600 3781 540 725 550 3787 —12559
3 8436 600 3855 556 725 630 3995 —8564
4 8404 600 3955 573 725 615 3862 —4702
5 8404 600 4052 590 725 607 3755 —947
6 8420 600 4198 608 725 591 3623 2676
7 8326 600 4297 626 725 562 3441 6117
8 8373 600 4390 645 725 565 3373 9490
9 8523 600 4485 664 725 590 3384 12874
10 8814 600 4623 684 725 636 3470 16345
11 9492 600 4696 705 725 782 3910 20254
12 9965 600 4801 726 725 876 4163 24418
13 9965 600 4801 748 725 888 4129 28547
14 9965 600 4801 770 725 900 4094 32641
15 9965 600 4801 793 725 912 4059 36700
16 9965 600 4801 817 725 907 4041 40741
17 9965 600 4801 842 725 902 4022 44763
18 9965 600 4801 867 725 896 4002 48765
19 9965 600 4801 893 725 890 3982 52746
20 9965 600 4801 920 725 884 3961 56707
21 9965 600 4801 947 725 878 3939 60646
22 9965 600 4801 976 725 872 3917 64563
23 9965 600 4801 1005 725 866 3894 68457
24 9965 600 4801 1035 725 859 3871 72328
25 9965 600 4801 1066 725 852 3846 76175
26 9965 600 4801 1098 725 845 3822 79996
27 9965 600 4801 1131 725 838 3796 83792
28 9965 600 4801 1165 725 830 3769 87561
29 9965 600 4801 1200 725 823 3742 91303
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Table 6 Cash flow

for a CFBC boiler power plant

(unit:100 million won)

Invest- Revenue Operation cost - Total cash Cash flow
Year metnt Electric Capacity Fuel O&M Depreciation Tex flow (cumulative)
-6 -5 -5 -5
-5 -925 -925 -930
-4 —2455 —2455 —3385
-3 —6525 —-6525 —-9910
-2 -11510 -11510 —21420
-1 —4705 —4705 —-26125
0 7734 600 2961 566 801 512 4296 —21830
1 7845 600 3035 583 801 601 4226 -17604
2 8057 600 3103 600 801 648 4307 -13297
3 8436 600 3163 618 801 732 4522 8774
4 8404 600 3246 637 801 722 4400 —4375
5 8404 600 3325 656 801 719 4304 -1
6 8420 600 3445 676 801 " 4189 417
7 8326 600 3526 696 801 686 4017 8135
8 8373 600 3603 7 801 694 3959 12094
9 8523 600 3680 738 801 724 3980 16074
10 8814 600 3794 760 801 777 4083 20157
1 9492 600 3854 783 801 927 4529 24685
12 9965 600 3940 807 801 1026 4793 29479
13 9965 600 3940 831 801 1039 4756 34234
14 9965 600 3940 856 801 1052 4717 38952
15 9965 600 3940 881 801 1066 4679 43630
16 9965 600 3940 908 801 1060 4658 48288
17 9965 600 3940 935 801 1054 4637 52925
18 9965 600 3940 963 801 1048 4615 57540
19 9965 600 3940 992 801 1041 4592 62132
20 9965 600 3940 1022 801 1035 4569 66702
21 9965 600 3940 1052 801 1028 4545 71247
22 9965 600 3940 1084 801 1021 4521 75767
23 9965 600 3940 117 801 1014 4495 80263
24 9965 600 3940 1150 801 1006 4469 84732
25 9965 600 3940 1185 801 999 4442 89174
26 9965 600 3940 1220 801 991 4414 93588
27 9965 600 3940 1257 801 983 4386 97974
28 9965 600 3940 1294 801 975 4357 102331
29 9965 600 3940 1333 801 966 4326 106657
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Table 7 Result for econimic feasibilty

DS pgv%eeoglee;t pom(/:(la:rB gant Balance
IRR (%) 12.95 13.54 0.59
(1 OOm'ﬁl\li:% won) 13,959 17,043 3,084
prtz%éb(?(%gr) 6.26 6.02 0.24
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