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Abstract - According with annual report by the OECD (Organization for Economic Co-operation and
Development), South Korea is at the top of the list of countries with bad air pollution (fine dust particles) and
the South Korean government announced the cause to be due to the particle emissions of large and old diesel
vehicles. To solve this issue, the government (jointly with related ministries), promoted the “Special Measures
for Comprehensive Fine Dust Management Program”as a way to improve environmental pollution by reducing
the overall output of fine dust particles emitted by public vehicles. The measure implemented a gas subsidy
system to convert eco-friendly vehicles of city and chartered buses throughout the country. In this study, we
take a look at the economical evaluation, comparison and analysis of the conversion of diesel vehicles to natu-
ral gas (CNG) vehicles . This report represent the basis for the need to expand the funds of the subsidy program
and reviews the feasibility of the policy by taking into consideration the social and economical benefits and the
effect in the environment when converting diesel fuel to natural gas vehicles through the type-specific fuel con-
version scenarios.
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Table 1. Comparison of the precedented study
for natural gas vehicles
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Fig. 1. Research progress flow chart.
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Table 2. Domestic NGV registration status
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Table 3. Table of bus types by model year [10]
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Fig. 2. Fine dust breakdown (by type) in air
pollution.
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Table 5. Annual fuel types comparison of distan-
ces traveled, fuel consumption and effi-
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Table 7. Annual pollutant emissions by bus types [17]
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Table 9. Cost-effectiveness of testing systems
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Table 11. Comparison table of annual fuel cost
savings by buses
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Table 12. Analysis of annual cost savings of CNG
buses (excluding government subsidies)

(G )

Az W2 a8 | uUisk87l| #AZEA | IRR
AzAE | AZH | AAE (NPV) £4

1 [22,0008€ | 3,552,500 -18,447,500 | - %
2 3,367,299 -15,080,201 | - %
3 3,191,752 11,888,449 | - %
4 3,025,358 | 539,000 | -9402,092 | - %
5 2,867,637 6,534,454 | - %
6 2,718,140 3816314 | - %
7 2,576,436 | 539,000 | -1,778.879 | - %
8 2,442,119 663,241 - %
9 2,314,805 2978046 | - %

* Z7)1F2F : 22,000,00098 A8 @ Wxpd &7] AAME
8.
*-%EAIE -100%°17d 59 #olBE YERNA] aFgks.

Table 13. Analysis of annual cost savings of CNG

buses (Including environmental costs)
(&9 i)

W8 | AA7HA

L WA A8
A 71818 |(NPV) B4

Mzl Az | EAE

IRRE-%]

22,000

Ayt

3,552,500|12,715,801 -5,731,699| - %

2 3,367,299(12.052.892 9,688,492 | 69.03%
3 3,191,752 |11.424.542 14,616,294/ 165.19%
4 3,025,358 |10,828,950| 539,000 27,931,602| 205.02%
5 2,867,637(10,264,407 41,063,647|218.96%

* Zf ¥l CNGAHE LEEH Az A3 A
379n) g ¢ 12,715,80193

Sag BRNET NP A, 1976l NPV
7 (= ARl gl A

CRlCh o2 yehAe, 29t
BEE NPV7E ()2 d8E4 gesukele] 5o
PRt Aol JdE Aoz EAEHA
o] CNG9] #743HQ) v go] vj¢- 382
IRR #4243 2@t 69% = AF3| 2 ZAA]gdo] -
T A2 FAEAT
71E &8 F ARHaZ Azt 533 &
Fstel R nzgo] A gl A8
73 el AAvke AF AR
Az A9o) Qg A 2he 2
Aol M3 itk 2y BN &
| £33 Ade 2dxbel £
B2 A2 Bl A 2 n|
A dge] Basith
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3) +3 Il : CNGEF & ¢ 3 =g
Hg Al

A7z BHEE AFY 100%E F7HE=
o2 AFHH CNG7HE L AR} 67.259/ nf
stst 632459/ nio] "L FAlY A AEE
CNG A573F 7Azn]gol st Y3 50%7F B
ZEE ZAHE CNGH 29 AL 5351
Bt € Ao o gH

CNGH =98] dAxbH s &A% 243 =
& 1dx}ollE= NPV7F 52274402 AAA o] QL
= Ao 2 YehyA gl 2@ A2 E = NPV7}F 2443
oz HASEAA AAA] A= Aoz By
Holon, HAWFAM 9d 52 3 e u),
CNGH = A2 tib] 30,26199] 42244 0]
AE Aow FAFUTH

Table 14. Comparison between inclusion and ex-

clusion of appropriate subsidies.
(Tl A9

F7IHZ 100%, M=H]
B9 e A Uk 2
2w ARAY W= A 50%(11,009-g) A€ A
NPV £4 | IRR £4 | NPV £4 | IRR ¥4
1| -18447 - % -5227 - %
2| -15,080 - % 244 95.33%
il
2 3| -11,888 - % 5,430 4.29%
4 9,402 - % 9.807 52.89%
5 6,534 - % 41,063 75.67%
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Table 15. Table for environmental cost benefits

after chattered buses conversion.
(T4 dl, Ton)

AN | HE | @ | 597 Azt 53dzk
W | k> | WEF | HEF | ¥49Y | 53
Cco | 308 154
HC 35 -175
NOx | 2281 | L1405 | o 24613
38,713 o0 019)
PM | 159 | 795 e T
SOx | 135 67.5
co2 | 95 4625

* QHEZ AZMNETF : HAF-CNG <Table 7> 7|
* AZF ALS]A H]E . 7AH-CNG <Table 8> 7]+
12,715,801/

f7FRZF0] 100% AFHIL A5H3 7)=H]E
50% A¥E& A3 [RR B4 AT= 3dxtol] 4.29%
o] AAEE Yo nz FHAHLS 1K
e Astolw, CNG A 2F U E 23 AR
o] A% AYPF2 VIR EF 100% 9 A5
MZHE 50% Aol vttty dE

54. 47 HMHAE CNGZ Az E AlLlE|2
Ay 53 2o

Table 3 W2 2#H 3o AAH2E )i
©2 20133 5= 4,534t % 453tH(10%), 2014
@ 522 520001% 1,560TH(30%), 20153 5=
21 5,261H1%5 2,631T1(50%) & A5 tldo=
7 8RS AVl AAstY 2018 EHEH
20203744 =xpF oz AHE A% 51 Fek
$AAAE RN Hrle R

CNG A543 MNEAGE 37t 46440 M=
A Al AR Bz FAQ ARSI B8 F 981Y
Yo] BAYEHom, F|HAAQl Ak el
2,952 o] AT

ole AR Y2l CNGH 2 AHEAY L] 7| zH|
Y D frlRzE Y& 1,971999 £He &
Aoz Ao efgAdoe] 1A

E35], vAAR] AMAaAE AR AAH2 4,644
g7} CNGHAZE A% Al FalmlEEd PM2 <F
375, NOx= ¢F 5,296E8)0] 5137 238 Al A=
Ao g 7t wet = thr]d i a3 E U
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Eld Aol
Ul A &3 52U 74
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AZF 4,92291 1A
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6.1. 2=

A2 euehs oyl #5090 osiE: @
Aol olF A GIg 5
2ol @ frknEF Aol A4

o o

ol HMHA AE A% F
W2 b dArte d57) 37
7] wiEe] AR XLt Aolth

HjZE7k2of gk 6t tl7] LAEZ(CO, HC, NOx,
PM, SOx, CO)< #AH g2 4&s Ao
=4 AR Hlgo] AR 2E A3t 32,642,332,
CNGH 2E 19,926,531/t /3 0] A H AT}

AEA BgT H S w) CNGH2AE a2
ojH] AZF 12,715,801/t /A 9] &JFH]8 A
o] wl¢- =ZA TAY7IT)

AUl §9 19 E4E8 R2Fo] 1 §lo]
ZAf tHl CNGE vl 243 Axs 9d S
<= AA Aol e AoE Yepstth

I8Y F3 1+ 77 Bxa A glo] 84118
< Z83F ENoll s 2dxE Feo] dAFa,
F7F BE2F 100% 2 A5 HE A Z2v]8S 50% A
At A st 3 datel] WEFelEo] 4.29% LAY
StEE AR SHdA = Il Y7 BE
TE7F Adsitta AgHh

mekA, AHAsE AANAE AHA R A58
AEHE AFdFR o] viEA s, 7€ CNG 3
elZelE &g 71531 38,713t AW ~E AVt
22 Fo 2 WAE M, AS A B8 4,447
Qo] AR FHARE ASA T2 492249 T
stod, AFE A ¢H o] AZE 22219 T & A
o2 o gHTh

370§ SHNAE A AAH2 AAZE Fd
7h2 A A B ed EEQ HAEA(PM)
7} 6158, FAAEE(NOX)S 8,829%E, o]4taleta
(CO2) 35809F Tol A A= = 7=
MAel 7]9E o= IATeT

8) AfrolA HAZF~E HEA PM A 1474kg/th
/9, Nox A7 210.797kg/tl/d
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