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Abstract : This research was performed to evaluate incineration facilities with different scale and
type using performance index. Incineration facilities of 28 units, which occupying about 15% of
184 units in nationwide, were selected for questionnaire survey. The facilities were classified in
scale with large(=2100 t/d), middle(50~<100 t/d), small(<50 t/d) ones, and in type with stoker,
pyrolysis, fluidized bed. Performance index was composed of technological, economical, and
environmental items, which have 6, 10, and 30 kinds of questions, respectively. As a result of scale
evaluation, large scale facility has higher score than small one in all technological, economical, and
environmental items. In overall evaluation of the facilities with different type, stoker incinerator has
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higher score of 65.3 than 59.0 of fludized bed and 58.3 of pyrolysis. It was shown that there was
significant ~ difference in economical evaluation field, in all technological, economical, and

environmental items.

Keywords * Incineration facility, Stoker, Pyrolysis, Fluidized bed, Performance index
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Table 1. Status of incineration facility to complete a questionnaire in 2012

Facﬂl.ty Nationwide Response Code of local government for
Scale capacity . i
(ton/day) | Number % Number % questionnaire survey
S_L1, S_12, S_L3, S_L4, S_L5,
S L6, S_L7, S_18, S_1L9, S_L10
S _L6, S_L7, 5_L8, S_L9, S_L1Q,
Large >100 46 25.0 16 57.1 S L1l SL12 PLL P L2 PL3,
S_L13
Middle | 50~<100 17 9.2 1 3.6 S_MI1
S_S1, S_S2, S_S3, S_S4, S_S5, S_S6,
Small <50 121 65.8 11 39.3 $.$7.5.58. 589, P SL FSI
Sum - 184 100.0 28 100.0 -
+ Helle 527 §l& Ao= weEnh 470 FTES AY7EEs divl AAVbsds Hles
dx ARA Y] 22 S fREE duEA o Letd Zloln, Holkae AAl AdEHe W29
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Table 2. Status of incineration facility in 2012 / 2014

} S71gt Aot Ald4sF, Azt
Lol E ARFogE Z Afo|7} QU
Agol AA Haskal,
S B % 9t 20149 A7)0 AZIAA S
26742 AZF 1,174,015ES Astgon,
2ZAA F(5374)el BIste] A
107,953502 Ueh} Atjdoz Am 47
2 Aoz weECdrh

AR 24
gov], 4Bz A et i
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Qo] 24 37

AYAEE FHO

"o

L AW WA deoletel Fus
AN A2 T,

MER AN ARE oz 1A
252 Bl ANHe] A g Fu
¥ 427t BAT F9ole ZEFY Y

TPl BeiM =

Local Number of Facility capacity Amount of yearly Ofr ilant;rj
government facility (ton/day) treatment (ton) I()number)
Nationwide 184 / 185 17,206 / 16,769 | 4,337,568 / 4,342,480 | 3,491 / 3,583

Seoul 5/ 4 2,898 / 1,998 838,821 / 514,466 311 / 241

Busan 3/2 840 / 510 259,469 / 153,269 108 / 66

Daegu 1/1 480 / 480 136,477 / 135,534 48 / 51

Incheon 9/ 11 957 / 1,797 270,802 / 528,056 78 / 158

Gwangju 1/1 320 / 320 85,035 / 88,122 46 / 47
Daejeon 1/1 400 / 400 104,147 / 101,300 41 / 41
Woolsan 2/2 650 / 650 122,733 / 189,552 56 / 66
Seojong 1/1 45 / 45 13,506 / 13,217 16 / 17
Gyeongi 24/ 26 5,130 / 5,114 1,138,641 / 1,174,015 909 / 975
Gangwon 16 / 16 576 / 582 150,333 / 159,769 225/ 243
Chungbuk 10 / 10 499 / 499 136,353 / 149,270 167 / 170
Chungnam 10/ 9 685 / 660 194,865 / 206,572 244 / 232
Jeonbuk 2/ 2 600 / 600 149,453 / 148,723 94 / 96
Jeonnam 51/ 53 500 / 496 106,922 / 107,953 321 / 320
Gyeongbuk 24/ 20 765 / 739 171,634 / 207,659 281 / 274
Gyeongnam 17 / 19 1,582 / 1,601 388,304 / 396,691 447 / 489
Jeju 7/ 279 / 278 70,074 / 68,319 99 / 97
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Table 3. Technology evaluation of incineration facility
Cpesing | V2% Trcpug ] S [ Opentn | Todeed
o Data Score Data Score 512;3 Score Data Score (p](:e)rasfn/ Score Data Score
(%) (%) vear) (hr/yr) ton) (%)

S L1 92.1 | 0.6 83.6 | 0.6 68 0.2 4,05 | 0.6 0.08 | 1.0 431 0.6
S 12 | 845 | 0.2 81.1 | 0.6 3 1.0 16,720 | 0.8 0.09 | 1.0 40 | 0.8
S L3 | 934 | 0.6 89.8 | 0.6 63 0.2 3384 | 04 0.16 | 0.8 40| 0.8
S_L4 |1019 | 1.0 83.4 | 0.6 43 0.2 4,104 | 0.6 0.16 | 0.8 24 0.8
S L5 |106.7 | 1.0 84.7 | 0.6 30 0.6 |2112 | 04 0.16 | 0.8 3.0 | 0.8
S L6 |121.0 | 1.0 559 | 0.2 117 | 0.2 | 1,704 | 0.2 025 | 08 44 1 0.6
S_L7 |101.5 | 1.0 91.4 | 0.8 26 0.6 8112 | 1.0 0.20 | 0.8 20| 1.0
S_18 [107.0 | 1.0 |101.3 | 1.0 34 0.4 3912 | 04 033 | 0.6 1.7 0.8
S 19 | 9.4 | 0.8 70.0 | 0.4 44 0.2 3312 | 04 032 | 0.6 3.1 0.8
S L10 |103.3 | 1.0 73.6 | 0.4 55 02 | 1,872 | 0.2 0.08 | 1.0 28 | 0.8
S_L11 |110.7 | 1.0 76.0 | 0.4 33 0.4 13,480 | 04 0.23 | 08 45| 0.6
S L12 |108.3 | 1.0 7277 | 0.4 40 0.4 -1 02 0.17 | 0.8 28 | 0.8
S_L13 |100.6 | 1.0 82.6 | 0.6 43 02 |4176 | 0.6 0.11 | 0.8 39| 0.8
S_M1 (1028 | 1.0 923 | 0.8 36 0.4 4,344 | 0.6 0.49 | 0.6 3.1 0.8
S.S1 (1157 1.0 |107.0 | 1.0 21 0.8 (2,280 | 0.4 0.65 | 04 7.0 | 0.4
S.§2 11083 | 1.0 [150.0 | 1.0 40 04 (2112 | 04 0.77 | 0.2 6.6 | 0.4
S_S3 86.3 | 0.4 64.7 | 0.2 50 0.2 | 1,440 | 0.2 054 | 04 431 0.6
S S4 {100.0 | 0.8 [107.9 | 1.0 35 0.4 12,160 | 0.4 0.75 | 0.2 6.2 | 0.4
S.S5 |1109.8 | 1.0 [1151 | 1.0 20 0.8 12,088 | 0.4 090 | 0.2 50 | 0.6
S S6 | 883 | 04 67.8 | 0.2 40 0.4 144 | 0.2 053 | 04 | 10.0 | 0.2
S.S7 |111.3 | 1.0 [1048 | 1.0 33 04 12352 | 04 0.60 | 0.4 6.3 | 0.4
S_S8 958 | 0.8 87.6 | 0.6 44 0.2 2,040 | 04 0.40 | 0.6 44 1 0.6
SS9 1105.0 | 1.0 84.4 | 0.6 50 0.2 | 1,584 | 0.2 0.50 | 0.6 3.8 | 0.8
P.L1 | 923 | 0.6 67.0 | 0.2 94 0.2 16,360 | 0.8 0.14 | 0.8 0.0 | 1.0
P12 |1029 | 1.0 39 | 0.2 41 0.4 1,98 | 0.2 0.13 | 0.8 0.1 1.0
P L3 |102.7 | 1.0 469 | 0.2 57 02 | 1,224 | 0.2 0.21 | 0.8 0.0 | 1.0
P S1 [1023 | 1.0 |101.2 | 1.0 58 0.2 7,272 | 08 0.70 | 0.4 50 | 0.6
F S1 943 | 0.6 |1159 | 1.0 28 0.6 |3,600 | 0.4 0.63 | 04 26 | 0.8

Average | 101.6 | 0.9 844 | 0.6 | 445 | 0.4 |3256 | 0.4 0.37 | 0.6 3.8 | 0.7
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Table 4. Evaluation of operating rate for incineration facility in technological items with type

and scale
Facility Average data+SDV / Average data+SDV /
Type Scale
number Range (%) Range (score)
L 13 102.1+£9.3 / 0.9+0.3 /
ee 84.5~121.0 0.2~1.0
. 102.2+9.3 / 0.9+0.2 /
Stoker Middle 1 102.8 84.5~121.0 1.0 0.2~1.0
Small 9 102.3+10.4 / 0.8+£0.2 /
86.3~115.7 0.4~1.0
L 5 99.3+6.1 / 0.9+0.2 /
——— 0231029 | 1001252/ | 1o | 09402/
92.3~102.9 0.6~1.0
Small 1 102.3 1.0
Fluidized bed | Small 1 94.3 94.3 0.6 0.6

1) SD: Standard deviation

dloJgtE o]gste] 7tds] gl
dJAE Table 4¢] Yefoich
758 84.5~121.0%=2 AA FHFL 101.6%
o|cH(Table 3)[3]. ©o]& AZt2 FREZ 4
HA 2AEAE 7R (=100 t/d), FHE
(50~<100 t/d), AFR(50 t/d)7F 42 102.1%,
102.8%, 102.3%%] 7lFsE< Yy, E&s)
M iR 715E009.3%)1 4742 7I5E
(102.3%)> =E zo|7t 22 g2 Aoz 1
BTt §552 A A o e ARG
L 7158 94.3%°1tHTable 4). A7t2 &
FolAEe 2EA, E8d, 559 I+ 7tsE
2 102.2%, 100.1%, 94.3%= §5=o0] A=
o7 o4 B2 JMsES EUtHTable 4).
B2 A 3.9~150.0%(B 84.4%)% Y
etfiglod(Table 3), FREZE iR, S5,
ARV 72.7%, 92.3%, 100.6%E R, G3
Hat AE7 dHE 9EZ=0] 88.2%, 54.8%,
115.9%5 Yetiidct. A7RSAsE HAZHS
2 3~1174 @7 44.59)011 2™ (Table 3),
nHEzE e, SR, AR 49.49) 36.0
d, 38.194E =M =% FIEHEE &E
7, G485, §5=0] 4219, 62.59, 28.09=

& glom,

IO O
B0 HEyAgrt 7H &9ttt AZAES F
2512 ¢kal HEe AYAIZHAE AL A
A 144~8,11247HFw  3,256A17ho|l o
(Table 3), HRERE W2, SHE, A227}

3,766A17F, 4,344A17F, 24614170190, G
2L AEA, RS §EZ0] 3068417, 4,206
AZE, 3,60041Z 01t Azt o] AL 717k
& TEA7IE Eud 582 A7l 9
2 oadt g2 At BuEgled 27229 2
2 227t oF 950CE dod Hj7|7ksol] A4
Ql HAHAIZE S28E A Hof otz Bl
7t MiEEE HE9s]s Bdee] £ o] B
o] wp77kAe] B8 Wefdtia g7l
SZAEERHE) T 2IALe AA " 0.37
%(0.08~0.90%)0]Qlom(Table 3), FRERL
i, SR, &7R7F 0.18%, 0.49%, 0.639
o7 I} SRS RFRIY0] A Hast
of ‘ROl AA'E HoFI ot fPERE
~E7, ¥df, f5F°] 0379, 039, 0.639
o2 Yeiyth a77lE BY HEASSES
A B 3.8%(0.0~10.0%)°]tH(Table 3).
R} ZopdeE WAEC] FNkE BEFE Ho
R 2.7%, SR 3.1%, AT 5.6%S 2A
ou, §PERE ~AEAUIN7 RE55(2.6%)
ol ARH(1.3%) &Y

o, T

3.3, dNA "ot

AR B7H= 107k 2 FASHATH3]. AZFA]
A AA B LGHE 161,677 Y/ E(53,508~
1,254,743 ¥/E)o19)eH(Table 5), FFNA=
G231(439,864 U/E)7t F55(163,064 H/E)
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©  =olth OiFR 164,499 Q/E, FE
170,144 Q/E, AR 156,802 Y/E0z Hu
of @2 ol AA] GF2 Ao=Z YepA|T o]
£ iR P_L2A(GES)) AAdo] 1,254,743 ¥/=E
o2 o2 AJdo H|gte] ¢ =2 FHE HIY]
2oz AmEch P L2E Asty HAgs
Bl wshH difiR7E 91,816 Y/EoR AR
156,802 /=] Hste] FA ol &S
4 Sl
AA "W JQHHlE 65202 Q/E(7,657~
469,615 Q/E)oltH(Table 5). wH+R(=100
t/d), FFRG0~<100 t/d), ATFEE50 t/d)Q)
b QlAElE 59258 A/E, 78,808 U/E,
75390 Y/EoIA, FES, #5F, AEAE
77t 46,018 Y/E, 161,840 Y/E, 62,334 4/
Eolqltt. Hewl: A HaE 19,710 Q/E
(0~111,111  Y¥/E)°|Ja(Table 5), TR
21,705 E, 7R, 15,764 Q/E, AR
16,912 Q/&E, 18|11 AEA 16,084 Y/E, 9&
3 44,580 Y/Eoldtt. oA Hujsele A
B A g7 13,093 9/E(0~60,919 9/E)
o|lom(Table 5), ti+tket Fmrst Z2t
21,511 Q/ET} 22,424 Q/EC R HZ5HT 4
TROAE felo] Gl AR eyt AEA
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EH], §5AMHE, JBa HlabRel B A
ZH8S AHHEYTHTable 5). oyA|H&
22,180 /=, Hugoe 3846 Y/E, oFEH]
10,591 /&, &5AR8H] 1468 /=, vlAbA
AHH] 5,657 Y/E, v=EA] 4] 3299 H/E
o2 yebgth A HE2 B B B
o 52 Aog motEgltt. Frder B PE
o digt 7rd, fgd 1Ee dxo Ate
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]
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=4 uge] sAAe] $-8¢ A4t Bol EF
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Y GrrE $lete] dvAl AR, HeEA
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agt & 7 RS AASHHTable 6(a)~
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2870 Al odA] e SET AL
1AL Hog AHEL 661%2 YUERGS
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Table 7. Overall evaluation of incineration facility with different scale and type

)
TL‘%

13

ot
N
N

rel
olot

Local government | Technology (30)Y | Economy (40) | Environment (30) Overall (100)
code Score |Avg.| Avg. | Score [Avg.| Avg. | Score |Avg.| Avg. | Score |Avg.| Avg.
S L1 18 31 21 70
S L2 22 31 22 75
S L3 17 30 22 69
S_ L4 20 29 21 70
S L5 21 33 21 75
S_ L6 15 27 23 65
S_ L7 26 119.2 29 1294 22 |21.5 77 170.1
Large S_L8 21 33 19 73
scale S Lo 15 18.9 > 27.3 20 21.4 =5 67.5
S_L10 18 32 24 74
S LI11 18 26 21 65
S_L12 18 27 22 67
S_L13 20 32 22 74
P LI 18 24 22 64
P L2 18 [17.7 8 |18.0 19 [20.7 45 156.3
P L3 17 22 21 60
Middle S_Ml1 21 [21.0]1 21.0 | 26 |26.0] 26.0 | 23 [23.0]1 23.0 | 70 ]70.0{ 70.0
S S1 20 24 19 63
S_S2 17 22 19 58
S_S3 10 22 18 50
S_S4 16 27 16 59
S_S5 20 |15.9 25 1229 24 |19.2 69 [58.0
Small S_S6 9 165 | 17 225 22 19.5 | 48 58.6
S_S7 18 22 18 58
S_S8 16 22 18 56
S_S9 17 25 19 61
P S1 20 120.0 22 [22.0 22 |22.0 64 [64.0
F_S1 19 119.0 20 120.0 20 120.0 59 159.0
Qverall average 18.0 25.4 20.7 64.1
Type Range | Average | Range | Average | Range | Average | Range | Average
Stoker 9~26 18.0 17~33 26.7 16~24 20.7 48~77 65.3
Pyrolysis 17~20 18.3 8~24 19.0 19~22 21.0 45~54 58.3
Fluidized Bed 19 19.0 20 20.0 20 20.0 59 59.0
1) weighted score
Technol. Technol. Technol.
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Fig. 1. Overall evaluation of incineration facility with type
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