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The Feasibility Analysis of 9.9 MW Biomass
Cogeneration System

Jaiyoung Choi* and Yonggun Shul**

This study is intended to analyze the appropriate scope for 9.9MW biomass cogeneration, feasibility and sensitivity
according to changing market situation. In the study, the heat load is classified into three types to predict heat sales and find
out the appropriate scope of thermal business that is operated in CHP 34.42 Gcal/h, PLBwg 70 Gcal/h of cogeneration. the
feasibility is estimated based on internal rate of return (IRR) and net present value(NPV). the sensitivity is analyzed in terms
of biomass fuel cost, unit price of heating cost, investment cost, SMP unit price and REC unit price.
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Table 1. Analysis of Heat Source Equipment

=1 Bio EHBlLH
op 7182 : 9.9Mw
F2a8F : 34.42Geal/h
PLBwg Q&2 : 70Gcal/h
z9x 2k : 52Gcal/h
FIN Wood Pellet %4 2

9.9MWE HIO|@DHA SEHBIEEM EfStN 32

AZA L3} 100Geal/h&E AR Eot do=a 3 1o
upeh Ab o] B e 248 ] sl A2 23 120Gcal/h,
140Gcal/h®] G484 FEE 712 A5 THTable 3).
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PLB 7-dH], guljdt Adu2 FEste] AbEstilen] 53]

Q|7 AMH] $0% TE Case'd

Acke] o.0] wret 414
5} th(Table 4),

Table 2. Analysis of Fuel for Use

B Bio EHBIUH
At2o2 Wood Pellet
grojar HHV 4,300kcal/kg
o17HEO 2y 88,056ton/y
Mx2[H| 2 HZABZ9| 1.6% X 100,0002/ton
DoH|g 210,0008/ton
SIMK| U2|0[Alo

Table 3. Analysis of Heat Demand by Scenario

LIHH A 0:|71(xh:|3|.
_;F_H:‘ O L —_=22T
CASE S () (Geal/h)
ZoE 1,309,752 86.0
el 107,527 10.0
Case 1
=23 41,667 40
Total 1,458,945 100.0
ZEH 1,571,702 103.2
b4 129,032 12.0
Case 2
35 50,000 48
Total 1,750,734 120.0
ZREH 1,833,652 120.4
oz 150,538 14.0
Case 3
33 58,333 5.6
Total 2,042,523 140.0

2 Bio iEiH
(HHEER)
SR 26,913
CHP EXH| 44712
PLBwg FXH| 7,845
Case 1 16,022
o2t EXH| Case 2 18,772
Case 3 22,388
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Table 5. Standard of Economic Analysis
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Fig. 1 Temperature Data of Korea Meteorological Administration

in Seoul from 2010 to 2012
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Table 7. Analysis Result of Heat Demand in Saturation Period

Table 6. The Ratio for Determining SMP (unit : %)
72 2006 2007 | 2008 | 2009 2010 2011 2012
LNG 65.2 70.6 78.0 ni 79.6 87.0 88.2
LA 18.1 19.4 1.9 1.4 13.5 72 1.8
SEE| 79 45 6.8 1.9 34 3.0 0.0
SoEH | 88 55 33 5.0 35 2.8 0.0
Xt | 0.0 0.0 0.0 0.0 0.0 0.0 0.0
gloo
E 80

— swpo=

—smPEEH
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Fig. 2 Performance and Prospects for SMP

) =y ek Atofet e HtoE
(Geal/y) (Geal/y)
BN 121,869 -
Case g2 12,489 2,154
1 33 3,888 634
Total 138,246 2,788
ZEh 146,241 -
Case i 14,986 2,585
2 2z 4,666 761
Total 165,893 3,346
el 170,613 -
Case uEs 17,483 3,016
3 oz 5,444 888
Total 193,540 3,904
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Table 8. Case 1 Analysis Result of Heat Demand by Year TfjEe Z7kskA] U= AL & 4 9tHTable 8, 9, 10).
Case 1 AA YR8} 140Geal/h 7FE9] EZIPA O] AJ7IT (8,760
il uEECL Hrjgsst | W amoR Az e £48 7] 1290 HU st B
I/h Mcal/h Geal ;
(Mcal/h) (Mcal/h) (Geal/y) ScH(Fig. 3).
WXt 28.0 14.5 39,382 = e
5ix} 795 M2 111,825 Wik A4 514719 69~ 9YT Wi a 7t WAyst
6zt 89.5 46.4 125,920 Act(Fig. 4). $dE A 243 23 $27]= st
st %0 %02 133,713 AT QAR RS N, SHEY1E AR/EEE W
84X 96.0 497 135,177
9AX} 97.0 50.2 136,641
10L% 98.0 50.8 138,105 go0m
70,000
11X} 99.0 51,3 139,570 60,000
12X} 100.0 51.8 141,034 = 50,000
"‘_?: 40,000
E 30,000
Table 9. Case 2 Analysis Result of Heat Demand by Year 20,000
10,000
Case 2
7[2t HAHL 5} 2|t EE 5t e Ao
(Mcal/n) (Mcal/h) (Geally)
3R} 336 17.4 47,257
PIEEY 76 376 102098 Fig. 3 Hourly Heating Load Pattern
SER} 95.4 49.4 134,189
BLEX} 107.4 55.6 151,113 25,000
7AR} 114.0 59,1 160,453 20000
8Lz} 1152 597 162,210
oAzt 116.4 603 163,967 g o
1041%} 176 60.9 165,725 £ 1000
AR} 118.8 61.5 167,482 5000
124} 120.0 62.2 169,239
RERERERE R RN RERE R BRI
. [hr]
Table 10. Case 3 Analysis Result of Heat Demand by Year "
Case 3 Fig. 4 Hourly Cooling Load Pattern
712k HAZH5 X[ L5t e Aoy
(Mcal/h) (Mcal/h) (Geal/y) s000
3Rt 39.2 203 55,133 70,000
IEPS] 84,7 439 119,114 60000 -
SR} ms3 577 156,553 g
GERS 1253 64.9 176,297 g
30,000
7AR} 133.0 68.9 187,194
20,000
8Lx} 134.4 69.6 189,244 1000
QUR} 135.8 70.3 191,294
1045} 1372 711 193,344 LR HELERE R R S L L R
[hr]
LSPNG 138.6 7.8 195,394
12E%t 140.0 725 197,444 Fig. 5 Hourly Cooling and Heating Load Pattern
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Table 11. Production Planning in Saturation Period

9. 9MWE HIO|2OA HEHSHEM EfStA L

AF3Jo] AL AAGES} 100Geal/h TFH2] 2 IRR 4.6%,
NPV —24,1838tky] A2 %‘Pro} 120Gcal/h JFEe] AL
IRR 6.2%, NPV —15 572@uk9] o1 A Q= 3] 140Geal/h T+
wO] A2 IRR 6.9%, NPV —11,162 ‘ﬂi?}%ﬁi BAE 9t}
(Table 12).

Table 12. Analysis Result of IRR

7= IRR(%) NPV(HHBH])
Case 1 4.6% —24,183
Bio N
iz Case 2 6.2% —15,572
Case 3 6.9% 11,162
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Fig. 7 Case 1 Sales Revenue by Year

e e A F At
= MWh/y Geal/y
CHP 60,707 129,758
PLBwg 10,000
Case 1 —
ZEx 1,276
K| 60,707 141,034
CHP 60,707 142,740
PLBwg 24,057
Case 2 —
£EZ2 2,441
Y| 60,707 169,239
CHP 60,707 152,482
PLBwg 43,088
Case 3 —
Z9x 1,873
7 60,707 197,444
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Fig. 8 Case 2 Sales Revenue by Year
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Fig. 9 Case 3 Sales Revenue by Year
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. ) Table 13. Standard of Sensitivity Analysis
Z7|Et2Fu| B peHEEH| N BioHEH|
30,000 =2 Worst Case Normal Case Best Case
25,000 ﬁﬁ'.:_bf +5% 0% -5%
_ 20000 247t 5% 0% +5%
o
E!a-_f 15,000 _'_X|-H| +5% 0% —5%
10,000 RECEL7} ~5% 0% +5%
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Fig. 11 Case 2 Variable Cost by Year 'w‘:':; 'B“:'ﬂ% o 1
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Fig. 12 Case 3 Variable Cost by Year Fig. 13 Analysis Result of Sensitivity
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