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ABSTRACT

The purpose of this study is to consider the effectiveness of continuous CO, emission monitoring in waste
incinerator. To prevent global warming, many countries are trying to reduce CO,, the main greenhouse gas.
Currently, Korea is implementing an emission trading scheme to reduce CO,, and waste incinerators are included
in this scheme as major CO, sources. However, when using waste incinerators, CO, is discharged during
incineration of various types of wastes, therefore it is very difficult to calculate the amount of emissions according
to IPCC guidelines. In addition, the estimation of CO, emissions by calculation is known to lack of accuracy
comparing with actual emissions. Currently, Korea is operating CleanSYS, which enables continuous measurement
of gases emitted into the atmosphere. Therefore, it is possible to estimate the CO, emissions of waste incineration
facilities. The IPCC, which published CO, emission calculation guidelines, recognizes that direct measurement of
emission is a more advanced method in cases of various CO, emission sources such as a waste incineration facility.
Also, Korean emission trading scheme guidelines allow estimation of CO, emissions by continuous measurement
at waste incineration facilities. Therefore, this study considers the effectiveness of a direct measurement method by
comparing the results of CleanSYS with the calculation method suggested by the IPCC guidelines.
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Table 1. The comparison of CO; instrument regulation among the countries

Items Korea USA EU Comply
Act Dok AL Tl B HE 40 CFR 75 MRR OK
f CEM _ - _ _ 40 CFR
Standard of CEMS a4247179 94 $A AR ol et wal | O IR0 06 | ok
performance 40 CFR 75
Standard of CEMS installation 71 AT A EH (ES 01802.1) 40 CFR 75 MRR OK
Ao} AR AL Bol B WE
t f CEM , ’
, tsandardgf CEMS . 071992 HA A (ES 01801.1) 40 CFR 75 | EN 14181 | OK
maintenance & measuremen 72770 B 20l AEAN So] T 1A
Analyzi h f
alyzing methods of CO, KS 10396 40 CFR 75 | MRR oK
emission
Quality control of CEMS Z77171 A=A 40 CFR 75 | EN 14181 OK
Table 2. Incinerator & Measurement Terms for this study
Specification
NO Incinerator!) Stack Measurement Term
Type Methode
1 M-B #1 MSW Stoker I year : Jun to Dec 2014, 2™ year : Jan to Jun 2015
2 I-B #1 W Stoker 34 year : Aug 2016 to Feb 2017
uh$ AR AAE 253 ik 53] S B 1o AT $A 13 AR COy AEEA H5AS B
A HIste] 25 AAAAIA AL"R] TMSE 7] 5171 flste] ZF A ezt wH71Ee] A, AT
il Fapeet wiEsl 87| 29 o5-E ddste] 245 Al, gl tieh ARl oA TMSS §3 COx A55%

YHAE ARz B3l et T HLE CO, A%S o] ARELE 27

B R S471719 s H A BEE AR AR Al 7] Sfste] w7lE R A uiErihe] SRR S

As oln] oA Qlekal & 47} Qlek a7 AA|E ek 281 33} dxo= AzA)Ae] COo, ¢ids

S4e % WiEE A 3 A8 wHUE Slskd

3. gy Tierl,3 9 4 W419] vi&ef APt 37 AZAA wjETis

o} shajtaglol e Al S S48kl ok&d, 2t

S F9FA A7lE AAAEY AESHE T CO uiERF AP WAl A8 i 9 Qlxtel] tigh B2k
HET A AE 7S HAste] =il 29 F wW7le (Uncertainty) = A3sEic

ZPAdS AAsto] IPCC A3Jof whe Tierl APA1a} A Tierl B231= APgS 7F =9 W<pof| tigt IPCC E31e 7]

574 A< Tierd®] CO, WS APgATE Bl 243t 2ghe 283Gk ot @A) =} £20Ad9] 29 w7l=

Atk okad], & A7 E9F AL A g 8ot o) A 9 A w7IEe) 2wl e v

Aol T7ghe H88h= Tierd WA A% H|wskel 13] o]} HAL o|malsla 9l 24 Habrs 7.5% oful

=
ARE 201697k QAPER AN AL T 1R ZAE s g
42 wefslel AT L AR 2L 2 IS T Tied A9 A4S
oz stk

o2 ugst

o Behwg Wisto] 4gsisct 12

oM wiEFe] AeeE AlaA7]

k. Tier39| 74~ vl

71719 54 &8t 71de AL

2zpAA o] “Me BB 71 E (Municipal Waste)S “T™= AF] 431712 (Industrial Waste) %@ ahe]
} «nzpAlA el ofAg ojulg

&

2) A7k U] SRR 29 SOl #E AR (2016.12, BT 3929 0] A]

Journal of Climate Change Research 2018, Vol. 9, No. 3



7S AZIAAe] OJMBIERA (CO) PIAET Ala Mol Te o1 277
9 ) RIS il il etk ek ol Sl A1) 49 @ IPCC AY
ety B ghe oeiEl ARATROI AMG BB Tierl WS H8stel AT CO, WiE go] ZAHE 7
= ZF (0.24%)S wrodaloict. Hrp s APgE 7Hs/dE WaEskar Qltk. gAgEke
Aon JlEke 343% AR 62% Fo= Z4E ol
4 =Q oimzim IPCC 7|8} Mtk 2 Ao= 24 utet vlE CO, HjZ
o Anpt 24 @ sFs4o] WEE] gk
41 IPCC 7|23tnt EMzto| WS4 Hm AT 22kA1 40 LB ARTA W hagg &
S 2] (O M eRe. A2FEle H|E el A AT} Avk= Table 421 ). CO; BiETFe] 7|7}t &2
M 7 A AR, STy o sskagie g ool AR IPCC 7L o s S
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Table 3. The dm & cf 3 years average value of M-B (unit : %)

dm in M-B cf in M-B

Waste
Ist 2nd 3rd Ave IPCC Gap Ist 2nd 3rd Ave IPCC Gap
Paper 72.4 733 57.4 67.7 90.0 -22.3 40.1 38.6 39.7 395 46.0 -6.5
Textile 74.0 80.0 68.9 74.3 80.0 -5.7 59.5 57.0 52.1 56.2 50.0 6.2
Food 55.9 40.6 40.2 45.6 40.0 5.6 40.6 343 46.8 40.6 38.0 2.6
Wood 82.8 70.6 75.6 76.3 85.0 -8.7 459 44.0 43.7 44.5 50.0 -5.5
Garden 72.0 46.5 58.5 59.0 40.0 19.0 46.1 42.5 39.9 42.8 49.0 -6.2
Nappies 52.1 49.3 71.1 57.5 40.0 17.5 57.5 68.4 73.0 66.3 70.0 -3.7
Rubber 77.3 94.9 85.7 86.0 84.0 2.0 45.7 65.9 58.5 56.7 67.0 -10.3
Plastics 77.3 93.6 76.7 82.5 100.0 -17.5 72.4 72.0 73.4 72.6 75.0 -2.4
other 78.7 80.8 73.2 77.6 90.0 -12.4 44.0 20.9 53.2 393 5.0 343

Table 4. The dm & cf 3 years average value of I-B (unit : %)

dm in I-B cf in I-B

Waste
Ist 2nd 3rd Ave IPCC Gap Ist 2nd 3rd Ave IPCC Gap
Textile 94.6 97.6 88.7 93.6 80.0 13.6 54.7 58.9 52.6 55.4 46.0 9.4
wood 72.4 89.5 77.0 79.6 85.0 -5.4 454 45.1 553 48.6 50.0 -1.4
Paper 83.1 93.0 nd 88.0 90.0 -2.0 38.7 383 50.0 423 38.0 43
Petroleum 93.0 99.3 94.4 95.6 100.0 4.4 76.9 58.1 65.9 67.0 50.0 17.0
Synthetic 98.4 98.4 95.3 97.4 84.0 13.4 62.8 54.6 61.1 59.5 49.0 10.5
Construction 84.1 86.7 97.2 89.3 100.0 | -10.7 453 42 65.7 384 70.0 -31.6
Other 94.9 99.6 89.2 94.6 90.0 4.6 73.2 56.5 39.1 56.3 67.0 -10.7

3) Z371% : FFAAALDATY, A - BB @R DA
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Table 5. The waste type caused of 95% CO, emission in M-B incineration

Waste Measurement IPCC

Type % dm cf % Rank dm cf % Rank

paper 28.2 72.4 40.1 0.227 2 90.0 46.0 0.275 2
Textile 10.5 74.0 59.5 0.128 3 80.0 50.0 0.099 3

Wood 3.5 82.7 45.8 0.037 6 85.0 50.0 0.035 5
Nappies 13.2 52.1 57.4 0.110 4 40.0 70.0 0.087 4
Plastics 25.7 71.3 72.3 0.399 1 100.0 75.0 0.453 1

Other 4.6 78.6 43.9 0.044 5 90.0 5.0 0.005 -

4) IPCC 2006 A/ H MM = H7 &

A1 =]
(e}
Aol 9= Ao =m Hrlstn Jom ﬂ_@;ﬂlo] A7 W Es
710l o
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Table 6. The waste type caused of 95% CO, emission in I-B incineration
Waste Measurement IPCC

Type % dm cf % Rank dm cf % Rank
Petroleum 60.8 93.0 76.8 82.4 1 100.0 80.0 93.0 1
Construction 52 84.1 453 3.7 3 100.0 24.0 23 3

Other 7.2 94.9 73.2 9.5 2 90.0 4.0 0.5 4
Ind sludge 17.9 23.0 34.1 2.6 4 23.0 34.1 2.6 2
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Table 7. The average CO, emission result of each Tier in 3™ year. (unit : tCO,)
Incinerator Tierl Tier3 (Year) Tier3 (3Years) Tier4 (Year) Tier4 (3Years)
Municipal M-B 5,010 (100%) 4,003 (80%) 5,085 (101%) 2,164 (43%) 2,137 (42.6%)
Industrial I-B 2,854 (100%) 3,564 (125%) 4,094 (143%) 2,354 (82%) 2,351 (82.3%)
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