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A study on the introduction of organic waste-to-energy
incentive system(lll): Preparation of an incentive system
for biogasification (proposal)
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ABSTRACT: This study was conducted to prepare an incentive system (proposal) for the activation of waste-to-energy.
Weights for each type of energy use were prepared by conducting prior research and economic analysis. In addition,
the waste-to-energy incentive (proposal) was calculated in consideration of energy efficiency for each type of energy
use. As a result of economic analysis of 11 biogasification facilities, the B/C value was found to be very diverse, ranging
from 0.16 to 1.69. In terms of benefits, imports of waste treatment import fees were very high at 68.4 to 99.3% of
the total, and four facilities with a surplus (+) or higher in the management balance. In order to convert energy consumption
into units of sales volume, 0.58 Nm*/KW for power generation, 0.17 Nm'/kg for steam, and 1.00 Nm*/Nm® for external
supply were calculated using the ‘scale factor’. The ‘weight factor’ was calculated as 0.249 for power generation, 0.656
for steam, and 0.806 for external supply, respectively, by use type.
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Table 1. Outline of Economic Analysis Calculation
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Table 2. Economic Analysis Method
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Fig. 1. Biogas and electricity production in Europe.
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Fig. 2. Geographical distribution of the support schemes in force in the EU for biogas(left) and biomethane(right) in 2016.

Table 3. Biogas Support Policy in Europe
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Table 5. Economic Analysis Results about the Usage Facilities

(Unit: 1,000 Won)

Criteria DM NS cJ JJ 0S GJ GY DJ YY IC BN
Utilization Electricity Steam Biogas(External supply)
1 7}]:’];47]"3] 464,483 21,549 27,381 396,436 152,130 456,271 11,088 252,480 100,800 212,592 4,532
AN Q1] 60,000 30,000 90,000 90,000 60,000 60,000 120,000 60,000 90,000 60,000 30,000
e 24,203 3,678 25,485 34,820 6,704 6,799 26,747 5,000 12,622 777
) 548,686 55,226 142,866 521,256 218,834 523,070 157,835 317,480 203,422 273,369 34,532
A RS 78,757 47,700 425,844 1,540,529 290,182 1,480 8,525 20,000 67,000 12,969 4,493
e Z7H] 13,874 28,754 977,500 453,512 488,390 34,255 176,872 57,413 131,568 6,017
L) 93 - 14,860 - - - - -
Rl 10,706 11,020 397,262 44,702 - 782 42,000 - 7,358
R k] 61,538 90,000 463,979 585,992 512,397 4,471 - 1,600 20,328 8,655 19,034
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71]:?}__%;}4 B/C ratio 0.015 1.199 0.091 0.209 0.187 0.42 0.62 3.053 5.722 7.605 1.283
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Table 6. Calculation of Management Balance per Waste Disposal

Amount of Inflow waste
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Facility (ton/day) (1,000 Won)
242 my|2g AEL
DM 92.8 -1,316,293 -41,864
NS 62 675,758 10,891
CJ 86.5 1,369,199 15,820
1 260.1 2,865,788 11,016
oS 86.8 -1,218,894 -14,039
GJ 241.3 2,845,563 11,792
GY 159.1 -5,678,066 -35,693
DJ 261.7 2,567,515 9,810
YY 284.8 4,080,201 14,328
IC 261.8 7,622,379 29,120
BN 18.2 309,240 17,033
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Table 7. Calculation Results of Unit Conversion Constant

production of energy

Biogas used
o " El 3 Electricity Steam Extemal Scale factor :
Criteria Facility (Nm/yr) Wiy (kalyn) supply Unit
[A] [B] [A[B]
DM 811,151 1,412,000 - - 0.57 Nm*/kW
NS 2,529,918 3,904,121 - - 0.65 Nm/kW
Electricity 5
Cl 1,932,018 3,656,232 - - 0.53 Nm’/kW
1 3,644,194 2,621,130 - - 1.39 Nm’/kW
o 2,796,396 - 16,004,000 - 0.17 Nm'/kg
Steam R
GJ 3,388,885 - 19,634,958 - 0.17 Nm'/kg
GY 1,304,311 - - 1,304,311 1.00 Nm’/Nm®
DIJ 9,101,190 - - 9,101,190 1.00 Nm’/Nm®
i’l‘:;;?;l YY 8,982,297 - - 8,982,207 1.00 Nm’/Nm?
IC 8,432,886 - - 8,432,886 1.00 Nm*/Nm®
BN 283,374 - - 283,374 1.00 Nm*/Nm®
Combined heat CP 1,583,664 3,522,825 194,984 - 0.45 Nm/kW
FEHIA ouxxs 4y Uy Y- AR ouxms Ay Y
KT TN
AYE B e IpATA Y |- AE
A ’“*131 | eRge [ 282 1Lz 28
[1] FE7A 7 tATAE YoollMel Yo7tAyE Heh [2]1&3 Mz Ty
Fig. 5. Energy efficiency boundary by energy usage type.
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= W A B 249 %, 28" A B 65.6 %= Z2IA 0|18 B2
ALA 5] o) ZRA 7~ Al e © JlA -
ST TR A UAEEE 7k A B AT AE o njhd AAdel A AAE
% 2o A DE| 0 A
121 Age] oS AEstol W 806 %= 2 pene pq 39} 2ok ARLONIA QAAE R of
sh=fes] < S )=
AEAT: VR e who] 97k o] G0 2 Sk oL
Table 82 Z} OPFAIAE Q] AUA| &8 4] Aot

HASAANAM L] AR EEL JJAAE 2] A5, BNA|
Aol &8 E]7} A9 o] Fo|X|A] gFobA] AHEH o
VA E-g&HT vl A A=A A=l bf
o] 7t AA 7} o] Fo A= GIAAEH ICAEe
gk o HA ZE AFoNA= iAol tigh oy
A&e3 ZAY Bzt

A| o]g&F3} nio] 97t o] 8 FEE AU B o
w2 7lExe Zo7 AAFAL

H AL A AAE B = o L X] o] &TF x 7}FX]
- olgR o)g: ek x B Al
- 7FSAl AUAEE x AFE
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Eq. 3

H AL AU A QIAE| E (D)2 oA o]-& Fefd
AP Tkt Al 5L oA E8-5 2185} Table

F71EAH 8L 29¢1), 2021



96

8|, HES}, 0|#Y, ols2

Ho

Table 8. Energy Efficiency of Biogasification Facilities

production : production of energy efficiency(%)
of Biogas Biogas used energy Electricit External |
" Y S — ectricity, xternal supply
Facility Criteria - (gcallyear) T - )
(Al [B] [C] [CYB] [CYAI
DM - 4,822 1,214 25.2 -
NS - 14,996 3,358 224 -
Electricity
CJ - 11,610 3,144 27.1 -
A - 156 16 10.3
(0N - 16,224 10,639 65.6 -
Steam
GJ - 19,885 12,925 65.0 -
GY 9,872 - 7,228 - 73.2
DJ 70,608 - 56,916 - 80.6
YY External supply 60,127 - 52,831 - 87.9
IC 63,770 - 50,681 - 79.5
BN 15 - 4 - 30.4
CpP Combined heat - 9,517 4,352 457 -
Table 9. Proposal of Waste-to-energy Incentive(WEI) System
Energy usage Weight factor
(Nm?) (Won/Nm®)
T2
= Amount of sales Scale factor Energy efficiency Payment
(Al Bl [C] [O]
Electricity Electricity sales kW 0.58 Nm*/kW 0.249 00 Won/Nm®
Steam Steam sales kg 0.17 Nm3/kg 0.656 00 Won/Nm®
External supply External Nir? 1.00 Nir?/Nir? 0.806 00 won/Nir?
supply sales
99} o] A=t vio] 27k~ 1005 Nm'E ©] 2315 Fol AR Hlo] @7FAE oAU o R o]
gte] WA, 2%, FAskaE QA o) AFRE §3HE AMS AP
100 Y/Nm’E 71, 2A oF 2,600 TR, A8 oF
6,500 9H, 27k ¢k 8,000 BHe] QIMEI B} X 1. 74Ad B4 A3k B/IC 2171 0.16 ~ 1.692 w-$-
FE= Row AT TgsiAl Ut Aol M= H71=A 2 it
PE o] KA 684 ~ 9.3 %= wlg- =4
EFSLTE
5.3 2 2. HIE-2 A EA4 wat QA s Aen],

ARE Agv] 55 AAD F e kAl

2 gl 7|2 HA 9] A AlXdo] A=Y

]o

R AT ARLeUA AL o olge] FgL
=0]7] 913 Aol AME BAIE(HE v o BC 24ellA AEFATE S22 el
3k7] 913tel SaEAT) DA AAIE B(h 18 ol AAe] 7] ERITH.

o oA o]g FEHEE qUAFTLS 7otsle 3. HZFAA] JAMEH(DE= oHA] o]-&-Foll
AAEQoH AR BA AL A 474, ol & FEE 7S AIE W] AP EH. oy
28 W%, FAIN2 AR F 117200, &) 1§ oLl ol FeE(Ld, 21, 2
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1.00 Nm*/Nm’°]t}.
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