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A Study on the Justification of Inspection through Analysis of
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Hokkok

Junseok Lee’, Sung Gil Han" , Hongjae Cho Hokyung Kim"™ Gwang]m Seok
Yongdal Kim~ , Taeseok Oh™

Key Words: Two-wheeled vehicles(©[Z3}53), Periodic test inspection(g7]HAD, Inspection results(ZHAFE ),
Defect(28), Emission(HE7}2), Noise(47%), Exhaust noise(H]7]5+2), License plate(?Z

ABSTRACT

With a sustained increase in the number of reported registrations for two—wheeled vehicles and the simultaneous
growth of the domestic two—wheeled vehicle market, fueled by the activation of contactless industries and a
rising population engaging in recreational two—wheeled vehicles during the COVID—19 era, concerns regarding
safety incidents and environmental issues have come to the forefront. While the regular inspection methods and
environmental standards for four—wheeled vehicles are becoming more stringent for safety and environmental
management, the same cannot be said for two—wheeled vehicles. As the market for two—wheeled vehicles
continues to expand, there is a pressing need for improvements in the management and inspection of these
vehicles. In this study, we analyze cases of non—compliance from the results of periodic inspections over
the past five years, specifically focusing on illegal customizations, exhaust emissions testing, and exhaust
noise results. Through this analysis, we elucidate the necessity for enhancing the inspection system for
two—wheeled vehicles, drawing parallels with the inspection systems applied to conventional automobiles. The
findings of this research contribute to advocating for improvements in the inspection regime for two—wheeled
vehicles, addressing the growing concerns related to safety and environmental impact.
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The Number of Accidents of The Number of Death from
Two-Wheeled Vehicles Accidents of Two-Wheeled Vehicles

201 0:

2016 2017 2018 2019 2020 2021 6 2017 2018 2019 2020 2021

9.04% of all traffic accidents(2021) 13.6% of all traffic fatalities(2021)

Fig. 1 Number of accident and death of two—wheeled vehicles

Table 1 Traffic accident type and mortality rate of vehicles
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Fig. 2 Accident injury rate by human body part and two—
wheeled vehicle crash test

Table 2 Report status of the two—wheel motor vehicle in

type pedestrian | "~ " | N
part total accident ve'hliule vehlcle other 2023
collision |accident
a passglzlgert 980141 215912 | 720.828 | 43.366 | 35 a two—wheeled vehicle a normal vehicle
car acaden light duty 116,145 passenger car | 21,247,684
@ 100 | 218 | 738 | 44 |00 small duty | 746,422 van 703,467
a fatality rate| 2.2 4.4 1.2 9.6 42.9 B
lhy - medium duty | 1,160,112 truck 3,721,231
a two—wheele
vehicle accident| 86020 | 19514 | 58326 | 8,676 | 4 heavy duty | 189,806 special car 135,489
(%) 100 22.6 67.4 10.0 | 0.0 total 2,212,485 total 25,807,871
a fatality rate| 4.1 1.2 3.3 16.3 | 75.0 # Total Registered Motor Vehicles (2023.8.)
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Table 3 Definition and classification standard of the two—
wheel motor vehicle

law part detail
heavy 260 cc over
duty |(rated output 1.5 kW over)
exceeds 100 cc ~ 260 cc
MOTOR medium or less
VEHICLE| a two— duty (rated output exceeds
MANAGE| wheeled 1 kW 1.5 kW or less)
MENT vehicle small 100 cc or less
ACT duty | (rated output 1 kW or less)
light less than 50 cc
dut (rated output less than
Y 0.59 kW)
a two—
ROAD wheeled exceeds 125 cc
TRAFFIC|  yephicle
ACT
motorcycle 125 cc or less

Table 4 Structure of the two—wheel motor vehicle

power
generating fuel system (carburetor,
device injection), combustion chamber
power
. transmission |crank shaft
engine device
transmission | clutch, transmission, gear
device shaft, gear
ch_111er/ lub_r1cat water/oil cooling, oil
ion device
back born, double cradle,
frame body
under born
contgzl\{idcrévmg steering wheel, tire, wheel
. braking device | disk brake, drum brake
rame
Shock front suspension, rear
absorber suspension
power
transmission |drive chain, drive sprocket
device
ignition AC GEN. ASS’Y, CDI unit,
system 1G coil
) generating | AC GEN. ASSY, REG, RECT,
electr 103{1 device battery
/electronic starting system | battery, start relay, start motor
lamp device |AC GEN. ASSY, head/tail lamp
other horn comp, speed meter, gage
44

dashboard

front
suspensions

ngin: ntrol unit
enaine control Ut sensor box

ABS control unit

spring travel sensor
P

|

/
ABS sensor ring / /.

rear
suspensions

Fig. 3 Structure and apparatus of a two—wheeled vehicle
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Table 5 Emission standards for the two—wheeled motor Zpof| o5 Ao 7 Agata k. AL SkAAL
vehicle £ Tl 94 AAE et & £, Beol4, dlE
type production CO HC E]'O]Ey —}‘\——% g‘l Hﬂ%ﬂ'-/j— Z:—]]/\]_ %% 5,‘_6(1)-]?:51—]:]-
1988.1.1.~ 1.2% | 220 ppm
2000.12.31. |or less| or less 3.2.2. O|=
. passenger| 2001.1.1.~ 1.2% | 220 ppm
vehicle 2005.12.31 1 1
car e or '€ss| or less u]=0] AT PMVI (Periodic Motor Vehicle Inspection)
after 2006.1.1,| V% | 120 ppm EolgAHEAE YHAHEALY] HARA & 271 8k] DMV
or less| or less . O
m 0% 1000 (Department of Motor Vehicle) 94 F=88l= Zlo] Uut
smal U% y ppm - -
medium | 2fter 2018114 5 L 1 or less Holt}.? ahAul 3= AREE ALY Al o] F-g) ot
before 5.0% | 2,000 ppm A AAEE W A V)R] A 5 ohekst Fate] §lo
1999.12.31. |or less| or less Ay zpo] 7} EA st
W;VZZI_e ] 2000.1.1.~ | 35% | 1,500 ppm 3] g7 AL 200390 TEERE Fe)ahs
vehicle | heavy 2006.12.31. |or less| or less o|FAFE2}o w77 kA 7)13E 8 5ke] 2006WFE o
duty 588;11213; 3'?% 120? ppm AR ZE 28319 01 Table 73} o] i-3ko] 7| o]
2200 |OT 098] OF eS8 wg} 3EFE T8, 150071 170 cc wWh), 23 (280
3.0% | 1,000 ppm uf = oA 7} =
after 2000.1.1.| 1 17 T cc "%, 37 (280 cc o)) 7+ FFell wk CO, HC,

HC+Nox 9] 71X & 443}

Table 6 Allowable noise limits for automotive vehicles

3.23. 74
type of noise | exhaust noise horn noise
type of vehicle dB(A) dB(C) o . e o
- . 59 ol &3 ArAAIEE FHA AN L3 79 (ECE
light duty vehicle 100 or less 110 or less ] .
Regulation), 4455 A (EEC) & A& 7|Hto & 7}=
passenger

car small duty 100 or less 110 or less o| A T4 &= =718 212201 (National Type Approval)
Neg AgU? 250 54 nalsle] 4157,

truck small duty 100 or less 110or less

two—wheeled vehicle 105 or less 110or less

AL, 34, ek AP E 43ka
74 47) AAbek AER ol BAE RS Fd9)

Fig. 4 Emission inspection in Korea

ol
3.2.1. 9= Table 7 Emission standards for motor vehicles in the United
States

0)H. o] AOC FLE o] BHE 3 =3

a_l_«] Cal h_) = 'Ev-ﬂ]?ﬂ o we} 250 cc ZJ_Jr N Engine Sze| | o e | HoTNOX
olg e 2%AREAL, 125 cc 27} 250 cc v]Te] ol&A ass (co) | (g/km) | (gfkm) | (@/km)
A & FRE BRI 282125 cc O3k [ Class 1| Under 170 | 2006| 10 | - | 120
ol@ates AE7/1EAARA aFoA 153 2F0RE Class 11| 170~279 |2006| 1.0 - 12.0
ko] BREth olEAEARE ST FUSHA AREAl 2006 | - 1.4 12.0
1 X‘“E% iHEu—.é‘]'.T’_ 9,19—1/]', @ﬂ@"]‘% 250 cc iﬂ} O]%- Class III| Over 280 2010 _ 0.8 120
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Fig. 5 PTI of a two—wheeled vehicle in overseas

Table 8 Non—conformity status of two—wheeled vehicle

xH.?

vear Num. of PTI non—conformity
count rate

2014 30,994 9,135 29.5%
2015 9,905 2,471 24.9%
2016 31,525 6,779 21.5%
2017 18,384 3,142 17.1%
2018 36,772 5,647 15.4%
2019 30,321 3,804 12.5%
2020 48,868 5,989 12.3%
2021 98,082 7,103 7.2%
2022 124,445 7,908 6.4%

Partial revision of the Enforcement Rules of the Clean
Air Conservation Act Expands the subject of inspection
of medium and small two—wheeled vehicles. (2018.3.2.)
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Table 9 Nonconformity statistics by device

rate (%)
23.7
15.3
36.4
24.6
100

nonconformity
8,392
5,388
12,889
8,721
35,390

part

identification confirmation

exhaust system

emission

noise

total

Table 10 Identiflcation non—conformity statistics by device

part nonconformity | rate (%)
identification number 534 6.4
plate 6,214 74.0
confirm the identity 1,307 15.6
engine model 337 4.0
total 8,392 100

m
A

incorrect license
plate placement

damaged license plate defaced license plate

missing license
plate seal

obscured license
plate frame

improper license
plate installation

Fig. 6 Nonconformities of license plate
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Table 11 Exhaust nonconformity statistics by device

part nonconformity rate (%)
silencer 544 10.1
catalyst 490 9.1
muffler cover 206 3.8
unauthorized alteration 2,958 54.9
exhaust Pipe 599 11.1
other exhaust 591 11.0
total 5,388 100
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Table 12 Exhaust gas non—conformity statistics by device

part nonconformity rate (%)
CO 6,457 50.1
HC 6,432 49.9
total 12,889 100

Table 13 Noise nonconformity statistics by device

part nonconformity rate (%)
exhaust noise 3,531 40.5
horn noise 248 2.8
horn 4,361 50.0
other 581 6.7
total 8,721 100
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