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Background: Municipal solid waste incineration (MSWI) facilities in South Korea are facing challenges in Accepted October 15, 2024

maintaining their efficiency due to aging. Over 50% of these facilities have been in operation for more than
15 years, resulting in a decline in performance and an increase in pollutant emissions, both of which are

impacting air quality and public health.
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Objectives: The objective of this study is to evaluate the optimal major refurbishment cycles for MSWI ! . .
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efficiency, minimize pollutant emissions, and ensure compliance with environmental standards. o . .
maintained, but their size is increasing.
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over 30 tons/day. Cost comparisons between major refurbishments and new installations were also performed . o
maintenance standard age limit.
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Results: The results showed that, compared to new installations, refurbishments can save approximately 28% I ———

in costs while improving performance and reducing emissions. Facilities operating beyond 15 years showed . Refurbishment standards for medium-
significant declines in efficiency, highlighting the need for timely refurbishment. and large-scale incinerators should be

Conclusions: Refurbishing MSWI facilities every 15 years is both economically and environmentally considered.
beneficial. This strategy ensures that the facilities remain efficient and comply with environmental standards
while protecting public health. *Corresponding author:
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Aol Z71E Ao 2 Holu dxEE Ao sk} 9IS
& 2 Wske WEEA] gten 2022300 1837171 =9 F
Ql Ao 2 Yetytth(Fig. 1).
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29 27| AZAVLOA thol R4l AA H&-2 100%, HCl
I NOx A|A &&2 27 87.3%%} 68.0%= YElStT 2%
37| AZA A= thol &4l A J-&0] 95.7%= Aot
o, HCI® NOx AlA 8% 27 78.7%2F 86.8% = LFERSE
o} 7] AZAH A = thol &4l AA J&0] 90.9%E
SFaL, HCICF NOx AlA &8 747} 91.3%%} 79.7%= Yt
W CHFig. 2).
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Table 1. Municipal waste volume by treatment type (2003 vs. 2022)
(unit: million tons)

Treatment type 2003 2022 AAG (%)
Total waste 18.52 23.04 1.2%
Landfill 7.46 2.36 -3.9%
Recycling 8.37 15.16 3.1%
Incineration 2.68 5.53 4.0%

AAG: average annual growth rate.
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Fig. 1. Msw incineration treatment fluctuation trend
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Fig. 2. Operational stabilities of incinerators having different operation time
Table 2. Operational stabilities of incinerators having different treatment capacities
Incinerator Measuring point CcO HCl SOx NOx Dust Dioxin
capacity &P (ppm) (ppm) (ppm) (ppm) (mg/Sm’) (ng-TEQ/Sm’)
30T/D Inlet 10.0 7.0 8.0 54.0 10.0 8.844
Outlet 1.5 1.5 2.5 20.5 2.5 0.008
Removal efficiency 85.0% 78.6% 68.8% 62.0% 75.0% 99.9%
50 T/D Inlet 18.0 202.4 59.7 35.0 1,068.8 3.877
Outlet 15.0 52 2.0 34.3 1.6 0.034
Removal efficiency 16.7% 97.4% 96.6% 2.0% 99.9% 99.1%
150 T/D Inlet 134 25.5 2.1 42.1 416.6 0.176
Outlet 12.0 0.0 0.0 38.6 3.7 0.002
Removal efficiency 10.4 100.0% 100.0% 8.3% 99.1% 98.9%
200 T/D Inlet 12.1 0.1 0.0 12.1 62.1 0.123
Outlet 10.8 0.1 0.0 2.5 2.2 0.001
Removal efficiency 10.7% 0.0% 100.0% 79.3% 96.5% 99.2%

&l w2t 30~50 T/D &ZHAEA 27~37% M= LEt
o, 200~300 T/D g LA oM 2o 33%7H4] 2
A 5 ol Aoz BAHH S AAE e &A1
9] 4% 154 o9 =FohE Aldo] WAL F 59%= B

3L 103 oste] A2 8.4% Holl HA] ¢bot 5 S 2
2 25k A9 H]Fo] Hl$- F Ho|Th(Table 4).
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Table 3. Cost comparison of revamping vs. new installation

Incinerator capacity Revamp‘in‘g cost New instal'la'Fion cost Revampinfg 1'1nit cost  New i.ns.tallation unit cost
(hundred million KRW) (hundred million KRW) (hundred million KRW) (billion KRW/T/D)
30~50T/D 29~215 177~295 4.43 6.24
50~100 T/D 190~379 262~523 4.3 59
100~200 T/D 351~702 498~996 3.79 5.23
200~300T/D 664~996 914~1,371 3.51 4.98

Standard construction costs per unit for incineration facility installation (adjusted for December 2022 prices).

Table 4. Status of municipal solid waste incineration facility operation (as of the end of 2023) (unit: facilities)

Division 30~50 T/D 50~100 T/D 100~200 T/D 200~300 T/D Total Ratio
~10 yrs 3 1 0 7 11 8.4%
10~15 yrs 17 6 16 5 44 33.6%
15~20 yrs 13 7 10 9 39 29.8%
20 yrs~ 3 2 14 18 37 28.2%
Total 36 16 40 39 131 100%

Operating status of municipal solid waste incineration facilities by capacity (source: Ministry of Environment, Korea).'

Table 5. Technical diagnosis period of incinerators

Average technical

Incinerator . . . Number of
. Regulation diagnosis o
capacity . incinerators
evaluation
30~50 T/D 11yr 13 years 2
50~100 T/D 14 yr 13.3 years 3
100~200 T/D 14 yr 15.8 years 4
200~300 T/D 14yr 15 years 6
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