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Economic Analysis of Cogeneration System Considering Economical Value of
CO:2 Reduction Effect

Yulho Kang, Boncheol Ku, Youngcheol Han, Jaekeun Lee'

ABSTRACT: Recently energy consumption and CO: emission issue are important problem

on international society. The present study has been conducted economic analysis considering

economical value of CO: reduction effect. We analyze annual energy cost and annual COs

emission of the cogeneration system and gas boiler system in hotel. The first results shows
that annual energy cost of cogeneration system (751,740,126 won) is more profitable than gas
boiler system (801,128,408 won) by 6.2% (49,388,281 won). The second results shows that
annual CO; emission of cogeneration system (3,297 ton) is less than gas boiler system (3,536
ton) by 6.8% (239 ton). The Economical value of CO: reduction effect is 4,773,898 won. The
cost effect according to the reduction of CO: is corresponding to 9.7% of reduction cost for
total energy cost. The result of this study means that CO: reduction effect is essential item

in introduction and change of facility for economic analysis.

Key words: Cogeneration(3 2 4), Carbon emission factors(2x®|&4 %), CO:
reduction effect(o]4tslgta W& A7)
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1.2 Cogeneration System

Cogeneration< 13} dUA LS dHo= 2%
AUA(A7], d)E At *lﬁﬁil—% 94“16&5}.
12} YA goerE HANAE o] &
= Jlxd x]m/ugr 7]./kgqu]ul_h ] g [ X aF 2]
3% F7F vt Cogeneration2 7}2=dz & H
S TEsle] Av|S Aakstnt E Ao w7 7b
W A (Jacket) W2bgol A wlde 3lgrste] &

g e Wil gk 945 Ak,
Cogeneration< Fig. 13} #Zo] 7}2dA TE+=
ZFERLS AMES e dE e Y], wid 3
FAZ o] Folx 9
[ (o] ]—.—»[ B 288
(e 3080
L

2. ol x| A g H K=

2.1 ol 4 x| &4+
Cogeneration Al2=8lS A&3A = D&Y
)

e 2 ARG drds 2AT ¢

Table 1 Heating value conversion standard

Ti - 2k
7] 860 kcal/kWh
LNG 9,550 kcal/Nm3

Table 2 COs emission factors of LNG

Carbon emission factors |COZ emission
Kg-C/G]J TC/TOE Kg-CO2/Nm3

LNG 15.30 0.637 2.454

kWh, Nm®elth. A= th& ojuxglo] EA5t7]
Wl ozl At FEAA Bee g8 o
o] w9z HF3 "yt k. Table 1 A=
AFPES F oF AUAAS 45 wa 3
AT, EAZbzel wadwe AswAd 9550
keal/Nm®S #8351t}

2.2 Bt Hi & A F

g4 wE AlTeE 959 toe(Ton of Oil
Equivalent)d &4 2AHS ZdS Aot}
g vl E AF7F toed AR ©A YAEFS
Yepe= 4 7 A= Af A4 Aot 2
g3stth. S EAIZFA(LNG)O A3k Al =
1.05 ojt}, &4 wjE AFE A ARE=E A
S aFo]l Aolstr] wWiie duREE ga WE
AGE FAtstolof dtrh 2 = AE
A AAEE e ARE S, LNGS g4wE
Al4== Table 2 9F 7t}

7}2~2x1 A8 9} cogeneration® 74 %o+ LNG
ARE3E7] Wil AR ARE e e &
< A A & F A AR dg
Oﬂb s ds 7Y Y] &2
7] wZol, w7hEE w9 dEd ghuEA
7b 2k =7 el A s wid %
a7t Wgkslr] wiitol] sSawmEAT7E WEkA|
v §}} ) sh7] wiito] B =golAE ol
ol Al F=A 3 0425 TonCO/MWh
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a3 lth. otel Table 3 ¥ o] AW FzlA
29 =YskAl HW dEe] Aot FRe
ARSI d A 2elo] GdaslA dr),

3.2 M| Ajek
HA7F2 cogeneratione 7F2QlZ, 7FAEHI
AZHA Y] A7HA] FFE2 FELE F UG £

Ao A= 7~ % cogenerations A &3kt

Adubd o g 7}~ 9% cogeneration® & 7
LRl oA 'm&e Wb oy 2 AT
o= Anle] A8 &S AL 2H &
L P2%E AL A, €35 TS 53%E
X4 &tk gas boiler? E&E 0%E A&
E =

33 23 AA

Table 4 &= =2 A9
b B g M =4 HEEHu
27 AL T e Mg we 23 A&

3.4 UM HES offX] H HHE

ATy oY AES 4 Autd o sdE
A (AhHA g A sk 7ol EAHelxl A
Bo] A 73 ol E vy A4 ¥
Zhetgieh g AEe AdF 30472 m’e) @ x
E ™z A 506 A, daE" 5 Ak, A3
8 4, AENFo= T Yk

W A= 9d A pes gy pekE 4
HHH Table 6 ¢ 2} A5 dA H3l &
= 7HAaL o ot e AldA adl
o sde] gl A HfFEo] Foto] o &
FIFE Fe o HAn
Table 3 Comparison system of facility

PEE: 59 T
7 & g 7t R Y
Aredd gd 4 + .
. cogeneration

Al 2~ E] cogeneration

Table 4 Electricity charge for general (won/kWh)
(choice I high voltage A)

an PEERE
g | e R Aed
9] ’ = =
QAW 78 9y |36, 9-10 )| (a1-2 2)
L 5,320 91.10 60.70 67.60

Table 5 LNG charge (won/Nm3)

LNG &+
T2 %47 atd7] 71
(12-3 9) (6-9 9) | (4-5, 10-11 ¥)
T I 657.69
e g 563.33 [ 55420 | 556.73

Table 6 Energy load of an objective building

B A= Fa} =% 53t
N (MW/mon) (Gcal/mon)
14 505.84 197.46
29 492.12 248.65
3¢ 525.03 305.94
44 503.09 234.94
5¢¥ 566.78 236.16
6% 604.56 192.89
74 660.63 129.51
3¢ 672.82 137.12
94 612.18 143.22
104 561.60 181.00
114 499.44 195.02
124 496.08 207.82
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A B &S AEse] Table 7 ol YeERATE €4

AR gFo] dep o] An| kel HlE| o
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Table 7 Energy cost of gas boiler system
(¢9 - 1)

Table 8 < cogeneration %
o2 AZF 49388 Yo H&
Aoz FA

i ok
>
=2

4.2 O|AbSERA M Ztel H|E &

Cogeneration WA -§A] & y§stel H &5}
of Ab&E A e ojitstea wiEEFS AL
3lo] B Table 9 3 2t}

Table 10 = cogeneration A -&A] o2t} &rAa
W& Azrse b 23869 Eolth. o]AtslElA
s AzEs AAA JHAE Stetd AX
4774 R o)t

Table 9 CO; emission of gas boiler system
(&4 1 tCO2)

T A718w | 7F=8 = HA| T Electricity LNG SHA

1¥ 44 928 16,620 61,548 1¥ 214.98 56.38 271.36
249 43,874 20,930 64,304 24 209.15 70.99 280.15
34 42,404 25,752 68,155 34 223.14 87.35 310.49
44 40,885 19,775 60,660 44 213.81 67.08 280.89
54¥ 45,295 19,878 65,172 54¢ 240.88 67.43 308.31
64 47911 16,236 64,147 64 256.94 55.07 312.01
74 74,703 10,901 85,604 74 280.77 36.98 317.74
84 75,970 11,542 87,512 84 285.95 39.15 325.10
94 48,438 12,055 60,493 94 260.18 40.89 301.07
10¢ 44 936 15,235 60,171 10¢ 238.68 51.68 290.36
11¢ 44 606 16,415 61,022 11¢ 212.26 55.68 267.94
12¢ 44,348 17,493 61,840 12¢ 210.84 59.34 270.17
o 7F 598,297 202,832 801,128 A 7F 2,847 58 619.21 3,466.79

Table 8 Energy cost of cogeneration system
(&9 - d)

Table 10 CO, emission of cogeneration system
(&9 tCO2)

T | A8 H | 7h=8w | ¢ a7 T8 | Electricity | LNG SHA A 7 2

14 33,365 24174 57,540 4,009 14 156.06 95.74 251.80 19.56
24 29,549 30,442 59,991 4,813 24 134.96 120.56 255.52 24.63
34 26,624 37,455 64,079 4,076 34 131.85 148.33 280.18 30.30
44 28,556 28,426 56,982 3,678 44 143.71 11391 257.62 23.27
5¢ 32,907 28,573 61,480 3,692 5¢ 170.42 114.50 284.92 23.39
64 37,627 23,232 60,859| 3,288 64 199.39 93.52 292.91 19.11
7Y 64,347 15,598 79,945 5,659 7 242.13 62.79 304.92 12.83
84 65,058 16,516 81,573 5,938 3« 245.03 66.48 311.52 13.58
94 40,569 17,250 57818 2,675 94 217.44 69.44 286.88 14.19
104 35,229 21,900 57,129| 3,042 10€ 184.67 87.76 272.43 17.93
11€¢ 33,129 23,596 56,725 4,297 11€¢ 154.07 94.55 248.62 19.32
12¢ 32,176 25,443 57619 4,221 12¢ 148.83 100.76 249.59 20.59
AzE 459136] 292,604| 751,740| 49,388 AzE 212857 1,168.32| 3,296.90| 238.69
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