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Abstract

The power plants are one of the GHG major source among the sectors of fossil fuel combustion, therefore infor-
mation of its emission factorsis very essentia to the establishing control strategies for the greenhouse gas emissions.
The CH, and N,O concentration from power plants were measured using GC-FID and GC-ECD. The results showed
that CH, emission factor was 0.33kg/TJ and N,O emission factor was 0.88kg/TJ. The CH, and N,O emission factors
developed in this study were compared with those for IPCC default value and other countries emission factors. The
results showed that CH, emission factor was lower than IPCC default value and Finnish emission factor, but higher
than Japanese emission factor. N,O emission factor was higher Japanese emission factor and IPCC default emission
factor however lower than Finnish emission factor. More research is needed on our own emission factors of various
energy-consuming facilitiesin order to stand on a higher position in international negotiations regarding the treaties
on climate changes.
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on Climate Change, UNFCCC)' & A Z3}gict. o] &
19973 A3z} FAlEE3E B3] e 2] A A (Kyoto
Protocol)’' & |3t o =4 A2 (Annex 1 countries)
o] 2AVEA ZAEEEA S} olfuiele FAHoR
AT ool -2uhels 20081 A 'hA: HA4A
A& M2 F7E uid ez $3sk.on, 20094 o
£ 20209717 EAZES i EREE V]S AR Ay
2 (Business As Usua, BAU) A=+=] djuv] 30% 1=
QF& A A3}l ol (GGK, 2009).
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st FA8kar et olH ¥ H-gA el Qo] 7
7184 AL mtz F7F SATEA v EEf <yl Ee
FEolvh A7k AHEE A7 A=keks =23
7] flEM s 2AERS] v wiEdE A3
steta el Fesiu, ol% Fal W AL
Ag FAH ] A 70| 7Festeh(KEPCO KEPRI,
2007; WRI/WBCSD, 2002).

o FANM el £Aks QilEe
el 71z Ang Fushr] 9T wee] AF3 o
Folxof g Zolch Sk w2 9] F,
A9 27 2 AAN Badwe] A uRAAde =
7238 5 oje] T 1f QAR e W
o}. 53], Non-CO,2| 74-%, Non-CO,9| A 7-213}%]
2> (Global Warming Potential, GWP)= CH,2 21w,
N,OE 310ufel] Zsfwy, A4 8l 4 =7, 7]&4
L4, 3 oldex= FHAA] 2 FUL AAEC
o) wiE 54l WAl "o (IPCC, 2006; WRI/
WBCSD, 2005; IPCC, 1996).

A7k el ER 2] V)% Al FR
A=e] Aol A AT WA S e
o et AV wiEg 34 B S i EF
A7k AR £8] Tl F23 7z Aag= #gd
4= gt} (Eom et al., 2007). o]el| IPCCollAx = A}=+2]
AT e A" A Sk EA S
(country-specific or technology-specific emission fac-
tor)2 IPCCe] 7]3n) %4 <= (default emission factor)
weh 94 M43 Ae A4skn AeH(IPCC, 2006).

2= 2Fska A FHele saE duin)
3 gl F7hmuEA S L A7
CO0ll 8 Eo] ¢lom, Non-CO,9} Heigh
719] ¢l= AlA o]t} (Jeon and Sa, 2010; Kim

O

s
% 5%

H
T

e 2
U A
fr e

A 3|A A 27D A 1E

et al., 2009; Yoon et al., 2008; Jeon et al., 2007; Song
et al., 2007; Jeon et al., 2006). ¢]&]3F =] A+ A=
o] Mz oz ) A7k wlZek AR A], IPCCo|
A AABEAL 9l 7]l &A= (default emission fac-
ton)E IR A8t 9l AR ol
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o]l " Aoz o4 (MKE, 2009; Cho et
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Table 1. The status of electricity generation capacity for
the B-C oil fired power plants investigated in this

study. (2007. 1. 1~2007. 12. 31)
Electric Gross Generation
Power plant capacity generation tvoe
(kw) (MWh) yp
| 160,000 728,529 Boiler
1 200,000 1,079,397 Boiler
1" 528,600 1,136,678 Boiler
v 1,400,000 5,514,056 Boiler
\ 1,800,000 5,481,527 Boiler
*KEPCO (2008)
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Fig. 1. Diagram of greenhouse gas sampling system.
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Fig. 2. Calibration slope of CH, standard gas.
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Fig. 3. Calibration slope of N,O standard gas.
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7t CHy9b N,OF ¥AMell 4319t oldf 1m, 3m
71 0] ] Porapack QX 80/100mesh 3 (Stainless stee!,
3.175mm £]7, RestekA} A 2h& A}-g-319] o, Injec-
tor, Oven, Detector®] 2x+= z+z+ 120, 70, 320°C=
4-x|5}5]e}. Carrier 7}A% Z2315% 24 (99, 9999%)
£ AHgRon], AR FY Aol Abnsh S¥
A As7] $)8}le] Gasswitching valvex= 10port, 6port,
4portE A-g-s3ict.

CH,2} N,O2| A7k A& 93led, 24472 B4

A3 AAdE e CH,L 7 025~5umo|/
mol ¥ $] el A, N,O2] 7% 05~ 10umo|/mo|
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5 727 3% 29} 3ol AlAEAEE 2] #A42 A)
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molgl EF7}4 (RIGAS, KOREA)E 103] uE-x o

= #A3ke] Brlskadeh N,O2| A%, w7t 10
umol/molel #7122 (RIGAS, KOREA)ES- 103]
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ZA3}, CH,e A 232 2} (RSE) 0.19340%, N,02]

73 %ol= A 2F ¢ % (RSE)7} 0.57101%= vf-$-

2.4 +2% 57 9y

W71 kel E SR SAL Suer AN
=] (M-5, Astek Korea) ¢} A =}#]-&-(Ohaus adventurer,
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o Al X, AmAHH] LES 120C =
Aoz fASEN s Akt 95D F4
Wol F4AlZ A 749l 3h24 (Duksan, Korea) &
UAF A F ABAF Hel| A3t 2EE AF
shoich. ol AAY Fhrgre SRARAH ) AR
g AaRFAzE a8 27714 FA s (US
EPA, 2001). Al =& 7} B4 &, 4 wpis &
3 AF F $AS 2PRger, s A A% F
9] 77 Aolst AR F L ks LET A gE
of w77k % pare AAbskae
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Step 1 (Non-CO, concentration)

Item Volume concentration Mass concentration Flow rate
Sub-item A B C
Unit ppm kg/m® mé/hr
Calculation A X (16 or 44-+-22.4)

Step 2 (Raw data)
Item Lower heating value Fuel consumption Electric power generation
Sub-item D E F
Unit TJ'ton ton/hr MWh
Calculation

Step 3(Non-CO, emission)

Item Non-CO, emission
Sub-item G

Unit kg CH,/hr or kg N,O/hr
Calculation BxC

Step 4 (Non-CO, emission factor)

Item

Sub-item H

Unit kg CH,/TJor kg N,O/TJ
Calculation G+ (DxE)

Non-CO, emission factor

|
kg CH,/TJor kg N,O/MWh
G=+F

Fig. 4. The worksheet for development of Non-CO, emission factors.
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0.33Kg/TJ(0.23~0.54kg/TY) = AAF o,
1% 2006 IPCC G/L ] 13} <l 7] (Tier 1 method)
residual fuele] CH, default emission factorgl 3kg/TJ
°] V10 Folxdet. 22jvt IPCColA A A8k 9]
= ‘Residual fuel 223" 4" 2] technology-specific
CH, emission factori? = 1/5 A= }& $£F0]9]
E3k dEo] ‘Heavy oils B and C type & A}1-4-3}
b o] wlZA4¢l 0.1kg/TIRTH= 3u] o)A
Sz0l9Th. o2 q Zol CH,ol wZo] A7)
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Table 2. Non-CO, concentration from stacks in the B-C oil fired power plants. (unit: ppm)
Target plants CH, N,O Remarks

Power plant | 0.93(0.70~1.01) 1.15(0.57~1.64) Average of 15 samples
Power plant I1 1.57(1.37~1.93) 0.72(0.47~0.92) Average of 15 samples
Power plant I 1.38(1.27~1.51) 0.94(0.86~0.99) Average of 10 samples
Power plant IV 0.59(0.51~0.85) 1.03(0.95~1.12) Average of 10 samples
Power plant V 0.80(0.64~1.02) 1.03(0.63~1.20) Average of 10 samples

Mean 1.05(0.59~1.57) 0.97(0.72~1.15) Average of 60 samples

SD. 0.41 0.16 Average of 60 samples
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Fig. 5. The result of Monte Carlo simulation on CH, emiss-
ion factor.
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ion factor.

ke IPCC 1x} & 7)&(Tier 1 method) residual
fuele] N,O default emission factorel 0.6kg/TJxR.c}h
32% =& $Fo|glt). =3} IPCCY| ‘residual fuel 3}
Hubd 4" 9] technology-specific N,O emission factor
Brke o 66% ¥ SEolginh dre] A
‘Heavy oils B and C type' & A}-&-3}= 49 N,O
WEA RS AAE7] Q8 107 EALE ez
ZAME AAElg) o, 7h b ae] kel 0.21kg/
TJS Country-specific W &4 52 AFEstar Qo). o]
2 A7) NOWEARY U4 A= $Felgint
AH=E NO M EASE A 432 AE35)ed
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7123 Bl SOMW o4} M 4e] wEAS5E
1kg/TI=Z, £ 979 “Hiz“-ri‘:} 12% A= %‘—i‘t
SFolge

3.3 Non-CO, =zt H|m
2 Q7oA AL Non-CO, 2458 B43)
of, Ff] 27t~ 7 71Ed =9l 20059 HE] 2009
W7 FW B-CH Bae sepgise) 2Asks
MEge Agsiele) =i WEg g Anel )
BA-S ¢35, 2006 IPCC G/Lo A AAstT 9l
‘A2 (residua fuel) 7]1F 7] &) 24 4= (default emis-
sion factor)' ¢} ‘7)< (residua fud-& A}8-3}= 3=t
d4) 7]1F technology-specific v &4 4 & AF-2-3}od
e Agstch HEE dolele FFAYEA
o8 (KEPCO, 2010)2 3] grslglon =% u)

Zere % 591 60 AAsIT.
20091 CH, " &3FS Ao R, 2 a1 wi&A
22 ALa3 79 822kgCOeq2 IPCCO d= 715
718 EA S AR vl EEEe] oF 10% el A
o7 AR =3 IPCCY] technology-specific

Table 3. CH, emission factors of B-C oil fired power plant in this study.

Combustion technique/

Emission factor

Fuel type Capacity (kg/T)) Remarks
This study B-C oil Tangential firing 0.33(0.23~0.54) Average of 5 facilities
2006 IPCC G/LY Residual fuel ail Tangential firing 0.8
2006 IPCC G/LY Residual fuel ail 3(1~10)
FINLAND NIR? Residual fuel ail Oil fired boiler/ > 1MW 1
Residual fuel oil Oil fired boiler/ <1 MW 5
Japan NIRY Heavy oilsB and C Boiler 0.1 Average of 9 facilities

YIPCC (20086); 2Statistics Finland (2007); Greenhouse Gas Inventory Office of Japan (2007)
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Table 4. N,O emission factors of B-C oil fired power plant in this study.
o Combustion technique/ Emission factor K
Fuel type Capacity (kg/TI) Remarks

This study B-C Tangential firing 0.88(0.60~1.31) Average of 5 facilities
2006 IPCC G/LY Residua fuel oil Tangential firing 0.3
2006 IPCC G/LY Residua fuel oil - 0.6(0.2~2)
FINLAND NIR? Residua fuel oil Qil fired boiler/>50 MW 1

Residua fuel oil Qil fired boiler/ <50 MW 3
Japan NIRY Heavy oilsB and C Boiler 0.21 Average of 10 facilities

DIPCC (2006); Statistics Finland (2007); ®Greenhouse Gas Inventory Office of Japan (2007)

Table 5. The comparison of CH, emissions estimated by different emission factors.

B-C Emission estimated by 2006 |PCC EF o )

Year consumption” (kgCOe0) thi”gssd;’,f‘sﬁr("katgdoby \
is stu

(kL) Based on fuel type Based on technique type St
2005 3,578,026 9,079 2,421 999
2006 3,547,138 9,000 2,400 990
2007 3,899,079 9,893 2,638 1,088
2008 2,034,572 5,162 1,377 568
2009 2,943,672 7,469 1,992 822

1,610* 429* 177*

*: Emission mitigation based on 2005 emission; Y: KEPCO (2010)

Table 6. The comparison of N,O emissions estimated by different emission factors.

B-C Emission from using 2006 |PCC EF Emisson f )
consumption? kaCo mission from using
Year o (kgCO-q : this study EF (kgCO,eq)
(kL) Based on fuel type Based on technique type
2005 3,578,026 26,804 13,402 39,312
2006 3,547,138 26,572 13,286 38,972
2007 3,899,079 29,209 14,604 42,839
2008 2,034,572 15,241 7,621 22,354
2009 2,943,672 22,051 11,026 32,342
4,753* 2,376* 6,970*

*: Emission mitigation based on 2005 emission; ¥ KEPCO (2010)
HEAFS AEFE i EFe] oF 41% FFQ Aoz EH AHA slE delHE vz & w7t A7k
ZAME GG 2ev 2AZEA A2 SN BH, 5 i EASE ARSSke], 7 R wiEske] vlw - R
W 2AZEE A7 71Ed =l 20050 wi & din] S AXst Az e B ASE A
i@j}’* S5 2 A7 MEASE AT A Al of & Aol

9 177kgCOq0 2 7hg whe A o2 ebtet

2009@ N,O Wi Zee] 7%, 2 A7 WEASE
ARg-3F 73$-, 32,342kgCOe02 71 w2 ez v 4. A £
ehykon}, £47ke A7k ZHel A 6,970kgCOseq
2 7 & Aoz 2AEG: 2 AFelAE seivket £Asks WEge) 84%

web] VLA & A 59 7] AR AXHT i AUARE FM B-CHE oY
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