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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

3.6.2 AIZA 3 JtE2N
3.6.2.1 SEZe My 3 &
1) HEMu|2 MM BE6| 9ol MEe AR Aeld SEHS MEsioiol st

(1) Xtz MM 2Fgt2 My|ADZz 2 W3 HE[(MKBSF: Mean Kilometer Between Service
=]

(3) Atel Me|21EE Heolsto{of 5tod, 242 82 dodls nE2 Mulx ¥
of =gt=lojof stot. cigl, WEX7L Mu|AFo| gt 7|ES MAlISkE M= LAt
ot Melz=nEg A Estrt
7t 5% o|&ke| MHE|A XHg ded|ls 1E
Lh, XAZFRE2oZ 2ol A=E JE2H HE
Ch. J2d & ndedoz oleh Hyol wA & oA

78 ZES 45t A etstodof ghot

4= MTBF
i MTBF+ MTTR

MTBF : Mean Time Between Failure
MTTR : Mean Time To Repair

(3) MEIISZ(A,)E ch23 2ol Hat=ict,

MTBM

A= NTBM Y MTTHM,

MTBM : Mean Time Between Maintenance
MTTMa : Mean Time To Maintain

3) A2 Mol st A=A 2EZe TMs| 9t ofel Exlel MM 2EZS osiolol
sich. WEXIS} b9l Exlof it AllM QTAMES MAISH Ao WEX 273 olake| gt
2 2E2 MEsi0{of Bt

4) A2 Mol fst 7l2M 2EZS M| A siemxel I8N SEEe FUsioiof B

3.6.2.2 A dH

1) Xt&e| 7|sH ST =(FBS: Functional Breakdown Structure)2t 22| H &7 =(PBS: Physical
Breakdown Structure)2 HIAlSt0{0F ShCt.
- PBS= ZAFEWAH EHR|(LLRU: Lowest Level Replaceable Unit)Z7FX| T 7 =[0{0F StCt.

2) AtEel MH|A MM ZEC 2 JtsA ofFE =elsty| flsh AMERM 2 JtsME o
5tofofF shCt.
(1) 22|M ol 52 H1)stollM 7|&st PRSS| LLRUFE] RIZ7HX| =8l =|ofof shC},
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o

=

=90
<75
<150
=300

=90
=18
<100
=200
2.7

=>1.2
=15

<150
=300
=3.6

Heat release rate(cone calorimeter method))
278 - 61

Ds(1.5min)

,@50kW/m?)
Qasb(MJ/m?)
CFE(kW/m?)
Ds(4.0min)
Ds(10min)

MARHE (kW/m?

IS0 5658-2
IS0 5658-2

ASTM E 662
ASTM E 662
BS 6853 Annex B.2

ASTM E 662
B2 SO 5660-1 (Reaction to fire test - Heat release, smoke production and

4

o
=

mass loss rate- Part 1:

7b Al
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EEXISINE

KRTS-VE-Part44-2021(R2) & BtE

P

q]

>

P& IS X

Lt A& = 2Z 22|06 S ALSsict, A"Ed 2 Al2e] M2l =d 2 dol
2| stofof shct.

Ct. g FLELE=S(Maximum average rate of heat emission)2| H&H2 ofzffet Zo| %
siste] YoguwEEe Holg £ 2% ZHHo=2 st 208 Oo[ufolAM HAH=El ofeh
HoaddkEE (Average rate of heat emission)@tel ZCHZte =2 X 2| g},

Xn](t,lft,l_l)x W*
A AWEE  ARHE(®,) = — =
2f. LI Algel S Algol 2Il5s Z35lE{e] SAIE =S 50kW/mP22 Aot
AlgEs fEsa HI|E Gl
‘] —
MARHE 2 <90
(kW/m?) 3 =90
4 <60
(2) SHE oAl A

Jh, Alglete 2 SO 5658-2(Reaction to fire tests — Spread of flame - Part 2: Lateral
spread on building and transport products in vertical configuration)& LHECt,

Lt Algdetd 2 Azl MXel =A Sl #d™ol Felsto{or ot

Ct. WA AX|=H(Qasb, Average heat for sustained burning)ol2} &2 AlZ2e| 47}
X E=7| lstod 23 chHAHE Hd A¥S LSt

2f. A3 AAILFJZHCFE, Critical Flux at Extinguishment)Ol2F &2 A|ZQ| oAAA| 5}
gol o oM ZEM=EX| ofst= X|FHolAel THIMAO| AZHY = s Lot

A= EsSa Hop|E H|1L
1 =1.2
Qasb 2 =1.2
(MJ/m?) 3 =1.5
4 =1.5
1 =15
2 =18
CFE(KW/m®) 3 >0
4 =20
(3) 7|2 AlH
b Algeb 2 ASTM E 662(Standard Test Method for Specific Optical Density of Smoke
Generated by Solid Materials)E& [tELC},
LE, Alderkd 2 Al2e] M2l =4 S &l Felstofol ot
Ch. 7|2 =(Ds, Density of smoke)2t &2 A|2| HAAA| EHSI= 247|2o] s Hlo| &
g HEE 0|85t0d YTt gt Ystct A7|LE A A2 ofeieb Zo| AlARSHSt,

0
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

100
D, = Gllogy (=) +F]
G = V/AL,
V= Mo 22 ft3(F2 nd),
A= FE2o & HM ft)(E2 )
L=2d7|E Sst &2 d=22 40|, ft(Z2 m),
T=4X X2 SY= Z50s HUE(%)
F=ZExzH &4
A" e AEs= Hop|= H[
1 <150
) 2 <100
Ds(1.5min) 3 =75
4 <50
1 <300
. 2 <200
Ds(4.0min) 3 <150
4 <100
1 -
Ds(10min) 2 —
3 <300
4 <200

7F. Al R 2 BS 6853 Annex B.2(Code of practice for fire precautions in the design
and construction of passenger carrying trains)S [EC},

Lh. AlBHol £otEls 2=AL BT 25ki/me 22 FXI5t0{of Shct.
oh. AlEEE 2 MRS A =2 S FH| felstofo} sict,
2l SMRSE} Be ARO GAAl WME FQ JlA(YASERE, ASEE S)of ST
2 J|ZUD BlLE XSS L)
NEYE | SlEs53 B = !
1 <3.6
S4x| % 2 <2.7
(R) 3 <1.6
4 <1.6
of. AIE7|SEolE ChET 20| SAME JlA MEW WA SMASE FAIS0{0F Bhof

M&: 2017.8. 278 - 63 W& 2021.11.18



EEXISINE

KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

Al ets Reference 84k (g/m)
(Test List) |Value (g/m) 13| 28] 33 g s
COz 14 000
o 280
NOX 7.6
802 53
HCI 15
HCN 11
HBr 20
HF 4.9
R (SMXI$)
5 AMEZIE
AgZan 7| E54lofl= ChSaF 22 Algks 7| S5t
(1) Algdel2(xt 2 AlFAl M =X}
(2) NEEe gAY 9 H=AHS
(3) AlEA == AR HE
(4) SYUAl &AM 5tH =A
(5) AIEA 37|, =4 ¥ ctEF=xe 2 Y FMof thst 7[5
(6) EYe=E AlgZnt
(7) Z7IEF SOlAtgt
5.1.2 2|X} BRYAIE
1) M2
e Ao == olAte| siAjjof Cist MAXNEN = FASSHES Algez o3
ste Ao MEC)
2) ME i
(1) EEXZE HM 9%}
(2) EEAtE 284 oX}
3) AMEE=E MEnd 9 HyEI|E
S M s AlE HH A|E 8= gHI|E
= AlE 4 == sEsaE]|HEds=2] |[sES=([3]|HE8S=[4]
MARHE ( kW/m?
IS0 5660-1 <75 <50 <50 <50
,@25kW/m?)
74 ASTM E 662 Ds(1.5min) <150 <125 <100 <100
ASTM E 662 Ds(4.0min) <300 <250 <200 <200
ol Xt BS 6853 Annex B.2| SAX|Z(R) <3.2 <2.7 <2.3 <2.0
MARHE (kW/m?
IS0 5660-1 <75 <50 <50 <50
,@25kW/m?)
M ASTM E 662 Ds(1.5min) <175 <175 <125 <100
ASTM E 662 Ds(4.0min) <300 <300 <200 <175
BS 6853 Annex B.2| S=AX|$(R) <3.6 <3.6 <3.2 <3.2
M&: 2017.8. 278 - 64 HE: 2021.11.18




HEXNYISIE KRTS-VE-Part44-2021(R2) 2 BHE T H2H(FIIEH
N= N BtA 7| =
N PSES |:|0|=| N : _ .=.—.7|.__ i
IEI|= Alg 4 es=1]|EsSa[2] | fIgS=(3] | 2ES=(4]
MARHE (kW/m?
SO 5660-1 , <90 <90 <90 <60
,@50kW/m?)
=A| ASTM E 662 Ds(1.5min) - - - <100
ASTM E 662 Ds(4.0min) <300 <300 <200 <200
BS 6853 Annex B.2| SAX|=(R) <3.2 <2.7 <2.3 <2.0
=2 A |EN 45545-2 Annex B|  MARHE (kW) <75 <55 <45 <20
4) Algabd of ™}
(1) =t HAEELHES(MARHE) A&
JF Alglebe 2 S0 5660-1(Reaction to fire test - Heat release, smoke production and
mass loss rate- Part 1: Heat release rate(cone calorimeter method))& 2L},
L, A|gZH|= 2L Z22|0|EHES ALSSoh A|lgatd 2 A2 MAel =d 52 A3
F2|5t0{ok sk,
ch zcig7g % (Maximum average rate of heat emission)2| H A2 ofzfe} Zo| =+
Aoz WaHerE S| Ho|E =R 2% ZHHSZ 5110 202 O|UHollM H A=l o}zl
HAaddl=E (Average rate of heat emission)ztel Zzlthgte = X 2| stct.
0 ot G
Z(tn tn*l)>< g 2q :
HFAWEE  ARHE(t,) = = p—
n 1
2. o[X} AlHe| AR FHu{el FM AlYHol| EIt=ls Z3|E{o SAIGZH2 25kW/n’lE &
H ol AlEHo|M= 50kW/m? 2 MA S,
AlHES | AdE=s es= Ho|1E H[T
1 <75
MARHE <
2t ) 2 =50
(KW/m?) 3 =50
4 <50
1 <75
= MARHE 2 <50
(KW/m?) 3 <50
4 <50
1 <90
=5 MARHE 2 <90
(kW/m?) 3 =90
4 <60

(2) 47|12 AlE

Jh., Alglete2 ASTM E 662(Standard Test Method for Specific Optical Density of Smoke
Generated by Solid Materials)& wZEc},
L, Algetd 2 A2 A2l =H 529 fdol Felstoof stct
RE: 2017.8. 278 - 65 HE: 2021.11.18




HEXUEISINE KRTS-VE-Part44-2021(R2) & 8tE Xt

. HAJ|2=(Ds, Density of smoke)2t &2 A2l A BHMsH= 7|9 &2 o] F
8 H3lE o|235to] SM T e wotch, 7|2 E A A2 ofel et 2ol AHAbsoh

= V/AL,
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gIp|E H| 1
<150
<125
<100
<100
<300
<250
<200
<200
<175
<175
<125
<100
<300
<300
<200
<175

Ds(1.5min)

7 8

Ds(4.0min)

Ds(1.5min)

Ds(4.0min)

Ds(1.5min)

<100
=300
=300
<200
<200

=

Ds(4.0min)

AIOIN =R ON =R OIN|=2 R OIN|=2 RN |= DN —

Sk 2 BS 6853 Annex B.2(Code of practice for fire precautions in the design
and construction of passenger carrying trains)E 2L},

LE AlgAlof Botsl= d5AL Z2= 25kW/m° 22 FX|5to{of stk
Ch Algdetd &

AEel M2l =H Se AFol Relst0iok sict,
2l SMRISE} FHS AIRO| elaAl WA
=
=

|-8|-|_—_|._

—

F
HJ

ME Fe JpA(LMBHERL,

mﬁ
_k'Jj
IO
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

ANEEs | MeEgs | AdS=E Yop|E o[
1 <3.2
1 SHX| = 2 <2.7
(R) 3 <2.3
4 <2.0
1 <3.6
2 SHX| = 2 <3.6
- (R) 3 <3.2
4 <3.2
1 <3.2
=4 SdX|+ 2 <2.7
- (R) 3 <2.3
4 <2.0

Alge= Reference S8 (g/m)

( Test List) | Value (g/m) 18] 23] 33| o r(x)
CO2 14 000
CO 280
NOx 7.6
SO» 53
HCI 15
HCN 11
HBr 20
HF 4.9

R(S4X=)

(4) == AlE

Jb, Algebet2 EN 45545-2 (Railway applications — Fire protection on railway

vehicles Part 2: Requirements for fire behaviour of materials and components)
Annex B (Fire testing method for seating)2l MSFA(ErS wECE Ol M2
ol &l EN 45545 AZHHE MEAE, olXiete] Mzt 3 MX|X, AlEAel &
Hl, Algel 32 =, Algdntel 210 Sof ek Atgholct.

Lt. Ct2F, EN 45545-2 Annex B2} =2| Matx742 AL F£&E &Ef(Vandal ised seat) &

Zoz S¥sHR LT HAXHO AE Ay THo2 Yot

—

P

Agss AHS5S Hop|E l
1 <75
MARHE 2 <55
(kW) 3 <45
4 <20

M&: 2017.8. 278 - 67 W& 2021.11.18



HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

5) AlEZ|=

ASZD} 7| 2kAlol= 2D} 22 AMEHS 7|

o

I
o
Il

Alol2| At & AlHA M ZEAL

i)i
02
g

5’ = HIZF—I"H._'IS’_
AldAl EE= AEHXF HE
= |

(1)

(2)

(3) Al

(4) SHYA 2 MEA #Y =
(5) | o chsTzel Ze 5% P O 7=
(6)

(7)

—_—
A

ZH 2
Y HEEAtEo MEE= S22 SiAjof st dAMEN E= HASSHE Alge=z
e Est= doll MsECt
2) M8 o4
HeXE s2Hdda
3) AMlge=sd M3y ¥ BHYY|E
SZ2oiZdato| Y AHY|E2 ol ZCt
(Ag) HAZE CHREO| glen HAS SZobof HHAEE Qgles B9
(BY) HAZE CHEEEO| UAHLE EE= HAF FZ0kof gEHo] Y= 8F
Al & gied SEA 7| =
I_:gﬁ O|lFE | o =2 OIHEZ ol =2
-9-:r17|2l._°- A[3'|-H-74 ‘I"||=|c>|=| 'I"||=|c>l=| 'I"||=|c>|=| ‘I'||=|c>|=l
11 | [21 | (81 | (4]
MARHE (kW/m?
SO 5660-1 5 - <90 <90 <60
,@50kW/m?)
(A) IS0 5658-2 Qasb(MJ/m?) - >1.2 >1.5 >1.5
o IS0 5658-2 CFE(kW/m?) >15 >18 >20 >20
= S ASTM E 662 Ds(1.5min) <150 <100 <75 <50
= ASTM E 662 Ds(4.0min) <300 <200 <150 <100
o1 BS 6853 Annex B.2 =M X|£=(R) <3.6 <2.7 <1.6 <1.6
- MARHE ( kW/m?
A SO 5660-1 5 - <90 <90 <60
o ,@50KkW/m*)
= ) IS0 5658-2 Qasb(MJ/m?) - - >1.0 >1.0
= [SO 5658-2 CFE(KW/m?) =7 =7 =10 =10
S ASTM E 662 Ds(1.5min) =200 =150 <100 <100
ASTM E 662 Ds(4.0min) <400 <300 <200 <200
BS 6853 Annex B.2 =MX$(R) <3.6 <3.6 <2.7 <2.7
4) Alggbdd s ™t
(1) zlof WIZLELYEE(MARHE) AIE
JF. Algl|b 2 S0 5660-1(Reaction to fire test - Heat release, smoke production and

mass loss rate- Part 1: Heat release rate(cone calorimeter method) S 2C|,
Lb, A3 = ZZ22(0|EHE AISSich AlgEtd 2 Aze| MAE =4 59 Ad8d &

=
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

Ch. =Y L =S (Maximum average rate of heat emission)2| 742 ofelfiet Zo| =+
St=| ?éﬂ"é g2 50| Oo|E R 2 2% ZIHASE 5t10 202 O|LfollA]l AHAK=El ofzf
E(Average rate of heat emission)gfel Ztigte =2 Xz|stct.

5 Gt qu
Z(tn 7tn—1)>< - 2"

2
! tn - tl

2t SR2AUZY Algel Z? Aol BItsls Z5|E{e] SAIEZZ2 50kN/mM 22 AE S},

—

il

Yop|&E |1

fo
ook
o

=90
=90
=60

MARHE (KW/m?)

ArlWOIN|= R WOIN—

. AR 2 |S0 5658-2(Reaction to fire tests - Spread of flame - Part 2: Lateral
spread on building and transport products in vertical configuration)e [tELC},

LI Al8lstd 2 AlZ2el Mzl =H Sof FXo| Solsto{o} siC}.

Ct. X5 A(Qasb, Average heat for sustained burning)Ol2t &2 A|22| AT}

X257 95t0d WS Clo|MMLt B3 AU2S wsic.

I

2f. A3 AHLZZHCFE, Critical Flux at Extinguishment)O|2} &2 A|R22| odAA| SHH
0| O ofat HMEX| otsh= X|FHoMe| THe|HEO| AZME vh= HzFg 2sic),

(=

AlgErE 52 HIp|E H|
1 -
2 =>1.2 _
: 39
3 >1.5 (A)E
>
Qasb(MJ/m?) j _1'5
2 - _
o |
3 >1.0 (B)%
4 =1.0
1 =15
CFE(KW/m) 2 =18 DE
3 =20
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HEUBISIE KRTS-VE-Part44-2021(R2) 2 BHE T H2H(FIIEH
Alget= A s= Hop|E H| D
4 =20
1 =7
2 =7 _
IoE |
3 =10 (B)®
4 =10
(3) 7|2z AlE
JF. Al 2 ASTM E 662(Standard Test Method for Specific Optical Density of Smoke
Generated by Solid Materials)& mh2cC},
LE, AMEEd 2 ARl MAZ] = S #&ol ®elstoiof stot.
Ch. 947|2=(Ds, Density of smoke)2t &2 A|RQ| HAAA| HMSI= Ao kg HIol £
g HSE o|Zsl0d EHe ghe wsict, A7|LUE A A2 ol el Zo| AHAsict,
100
D, = Gllogy(— T )+ F)
G = V/AL,
V= Mo 22 ft3(F2 nd)
A=EE2S & WX ft(Z2 )
L=978 Sst & d=29 40|, ft(&2m),
T =X X2 SHE 508 HME(%)
F=ZexzA &
Algshs Aes= "Hop|= H| T
1 <150
2 <100 _
x|
3 =75 (A)E
. 4 <50
Ds(1.5min) 1 =200
2 <150 _
[ |
3 <100 (B)¥
4 <100
1 <300
2 <200 _
fox |
3 <150 (N
. 4 <100
Ds(4.0min) . =200
2 <300 _
[oE |
3 <200 (B)¥
4 <200

(4) FHAREY A

S HEH =2
[== I

7h. Al

kx|
=

BS 6853 Annex B.2(Code of practice for fire precautions in the design

and construction of passenger carrying trains)S UZC},
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HEUBISIE KRTS-VE-Part44-2021(R2) B8 S X 2H(& IS X
Lt AlgE&o B7lele A2A 255 25kW/m* 22 FXI5t0{of o},
Ch AlEatd & AlZ2o MAe| = 52| fd™o Felsto{of shot.
2t SAX| 2l 22 AR dAA| HHE Fe JIA(HASIELS ) HASietE §)8 55
£ 7|=gta "1 st x| s},
Al &t= Aes= Hop|E H| D
1 <3.6
2 <2.7 _
. x|
3 <1.6 (NE
4 <1.6
=MX|2=(R
[==(R) ] =35
2 <3.6 B}
5
3 <27 (B)%
4 <2.7
of. AM™7|Ex0d = Ccl32t o] Sl E JiA MEY dhMznl S MX|=E FAlsto{of St
SE=R-2= Reference Value EX™at (g/m) (x)
. - S = = r(x
( Test List) (g/me) 13] 23| 3] oo
€O, 14 000
Co 280
NOx 7.6
S0, 53
HCI 15
HCN 11
HBr 20
HF 4.9
R (SAMXIF)
5) AMEII&
Al Z ot 7| 5ekalol= ch3ot &2 AteE 7| S8t
(1) AME2ZXF 2 AlEAH M EX}
(2) AMEES €AY 2 H=XHS
(3) AMlEA EE= AMEX ME
(4) SHLA| 2 ASHA A =AH
(5) AMEAM Z7|, M % ctE7=e 2% S8 Mo ois 7|18
(6) SMe=E AHZD}
(7) ZIEl E0[AbEr
5.1.4 HIEX SIRjAlE
1) M8He
e EEAtEo MBE= HEAHS| Ao Ofst dAMEN = HASSHE Az ¢
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

Sols d0l M=)
2) M oy
(1) MEX2F 5= (Floor covering)
(2) BEX}EF it =X
3) AMlEetsY M2y & BHYI|E
SR = S| HheH (] =
2I'KHoo A|;|=|oI=| Al?-_‘!é,"% . _ :ll-ajl_n'___ _
LI7|= A4 AEs=[1] | fgsal2] | as=[3] | HE8sS=([4]
MARHE ( kW/m?
|SO 5660-1 ) - - <100 <100
,@25kW/m?)
1S0 5658-2 CFE(KW/m?) >4.5 >4.5 >7 >7
HFCHRY ;
ASTM E 662 Ds(1.5min) - - - <100
ASTM E 662 | Ds(4.0min) | <400 <300 <250 <200
BS 6853 Annex B.2| SAMX|=(R) <5.0 <4.0 <3.0 <3.0
4) AlEald 2 AR}
(1) =zt WZLEUEE(MARHE) AlE
JF. AlggiHe2 SO 5660-1 (Reaction to fire test - Heat release, smoke production

and mass loss rate- Part 1: Heat release rate(cone calorimeter method)S 2L},
Lt =[cHE FE =S (Maximum average rate of heat emission)2| &2 ofelfiet Zo| =+
isle WHEUYrEEL Oo|e =2 2% ZHAHASZ ot 20 O|uiollAl A=l ofef

=
B-E S (Average rate of heat emission)gfel Z[CHZISZE XE| s},

0

08l
Y
ne

< Q'n+qn.—
E(tn tn—1)>< #1
A LAY EE  ARHE(t,) =
tn tl
Ch HIEA) AlEel 2 Algol 2Its= ZslEle]l SAIE A2 25kW/mP2 2 MY shot,
Agas | eEs3 PIE H| 3
‘] -
MARHE 2 -
(kW/m?) 3 <100
4 <100

(2) StEH TN A
Jb. AlElgbHE S0 5658-2 (Reaction to fire tests - Spread of flame - Part 2:
Lateral spread on building and transport products in vertical configuration)S

w2ct,

L, AlEetd 2 Azl MAel =A S2f 8ol 7elsto{of ot

Ct. WX 5A(Qasb, Average heat for sustained burning)Ol2l &2 A2l AT}
X|£x7] 5t Zest chHMet Hdzte atsict,

2}, &5 AALF(CFE, Critical Flux at Extinguishment)O|2} &2 Al22| HAA| 5
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

ol o ol¢ &

()

W= X| ot X|FHolAM el chelHAO| AlZHE Hh= AZS Lot}

NS fgsa o= H| 2
1 =45
2 =45
2
CFE(KW/m*) 3 =7
4 =7

(3) AZILE Al

Jh AlEREH 2 ASTM E 662 (Standard Test Method for Specific Optical Density of
Smoke Generated by Solid Materials)& WZEcC},

LE Alderd 2 Alzel MMzl =4 S &l w2lstofol ot
Ct. 7|2 =(Ds, Density of smoke)2l B2 A|ZQ| ANA|l Wdst= o17(o A4S Ho &
g WalE o|Z5to] SXMsH 42 LUstch HI|LUE A AMES ozl Zo| AHdtstot.

100
Ds = G“Oglo(T)—’—F]
G = V/AL,
V= Mo 8, ft3(&2 ),
A= EEo & MY {tA(E2 )
L=o7]8 St & 229 Zol, ft(&2 m),
T=&Z&X X2 SHE 2508 HUAE(%)
F=Zg=A &
A" sh= Es= gop|E H|Z
‘] —
. 2 -
Ds(1.5min) 3 -
4 =100
1 <400
. 2 <300
Ds(4.0min) 3 <550
4 =200

7F. AlgetH 2 BS 6853 Annex B.2(Code of practice for fire precautions in the design
and construction of passenger carrying trains)& L}2C}.

LE. AlEAof BItEs HEAL Z 5= 25k0/m° @2 FX|Sto{ofF ot
Ch. AMEEd 2 AR MAZ| = 52 F&ol ®elsto{of shot.

-—

2l SHXIS2} B2 ARS| GaAl BME Fe Jla(YMstEs, WosiEE S)o| 55
g 7|Z33 8| DB X$E LB
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HEXNYISIE KRTS-VE-Part44-2021(R2) B8 S X 2H(& IS X
SIAA = N 5 =
gl'xHoo |:|o|=| Al:.?,"% _ _ |=|I-7—|47|T'T_ _
PI|= Alg 4 Es=1]|HEgs=2]|HES23]|2E8sS=([4]
A ASTM E 662 Ds(4.0min) <350 <300 <250 <100
o E
ﬁH; BS 6853 Annex B.2| SAX|4(R) <3.0 <2.7 <2.0 <1.6
L T
= MARHE (kW/m?
% 150 5660-1 ) - <90 <90 <60
2x ,@50KW/m°)
| 1S0 5658-2 CFE(KW/m?) - - >7 >10
. ASTM E 662 Ds(4.0min) <400 <350 <300 <250
"5 [BS 6853 Annex B.2| SAXZ(R) <4.0 <3.0 <2.7 <2.0
|SO 5660-1 MARHE (ki /n* <90 <90 <90
o @50KW/m?) - = =
= IS0 5658-2 CFE(KW/m?) - - >7 >7
= ASTM E 662 Ds(4.0min) <400 <350 <300 <250
BS 6853 Annex B.2| SAX|(R) <4.0 <3.0 <2.7 <2.7
4) Algat of ™}
(1) = Zo2dLEE(MARHE) Al
7F. AlEuH2 S0 5660-1 (Reaction to fire test - Heat release, smoke production and
mass loss rate- Part 1: Heat release rate(cone calorimeter method)) & H2C},
L, A= ZLZ22|0|EHS ALSSoh Algatd 2 AR MHe|l =4 32 A3
F2|5to{of stk
Ch. =™ 3P &= S (Maximum average rate of heat emission)2| &2 ofelfjet Zo| =+
Aoz HoaHdurEEo| Oo|E =x2 2% ZHHSZ 5110 202 O|UHollAM H A= ofzl
HadurEE (Average rate of heat emission)gfel =gt =2 X 2| stct.
i ot G
z](tn_tn*l)>< %
A AWEE  ARHE(,) = — p—
n 1
2. SR Aol A9 Algo BIlxlE 235|Ee] SAIEZHS 50kN/me 2 MAsict,
Alg e AEs= Hop|= H|
1
2 <90 HHYE.
3 =90 A HE L&
4 =60
‘] —
MARHE 2 <90 e Z=7|
(kW/m?) 3 =90 L £
4 <60
1 —
2 <90
==t =]
3 <90 |'—|_|_
4 <90
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KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

2 IS0 5658-2(Reaction to fire tests - Spread of flame - Part 2: Lateral

spread on building and transport products in vertical configuration)& (}ZC|,
S |

L, AlEEtd 2 Al2o MAel =2 52 Ado elsto{of Shot.
Ch. A3td AALF2E(CFE, Critical Flux at Extinguishment)O|2} €2 A|Z2| o14AA| 5}
ol o o|A TME[X| ot stz XHoA| THHAO| A|ZtE gz HAEg S|
Alge= A8 sS= Hop|= B[
1 —
2 >7 ERSESECS
3 =10 WA HE |7
4 =20
‘I —
2 - 28 I=7|
2
4 =10
.
2 —
3 - Hi=tS
4 >7

o ¥

plas
1o
m

X 02
> mjo
ro
ini

b, Alglet 2 ASTM E 662(Standard Test Method for Specific Optical Density of Smoke
Generated by Solid Materials)E 2L},
LE. AlEErd 2 Alze] MHMe| =4 S &l Felstofol shot.
Ct. 7|2 = (Ds, Density of smoke)2l &2 A|Z2| AAAl HsSH= 917[2
g HEE 0|85t St g2 Yetct A7[HE A A2 ofeiet &
D, = G’[logw(%)‘fﬂv]
G = V/AL,
V= #Meel 8, ft(E2 ),
A= EE2O =F WY, ftA(E2 )
L=¢JE S8 & 2229 4ol, ft(=2 m),
T=&4UX X2 SYE FFos HUE(%)
F=2HzHA &=
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

Alg &= A s= HIP|= H| D
1 <350
2 <300 HAHMYE,
3 <250 Ad HE Y7
4 <100
1 <400
Ds(4.0min) 2 <350 e =7
3 <300 L=
4 <250
1 <400
2 <350
y=|
3 <300 UhEE
4 <250

(4) 7I27=d AIY
7F. Algd 2 BS 6853 Annex B.2(Code of practice for fire precautions in the design
and construction of passenger carrying trains)2 [tECH.
LE. AlgAof £71=& d=EAL 22 25ki/m® 22 FX|5to{of sho}
Ct. Algetd 2 Azl MAel =A 52 8ol 7elsto{of ot

-

| o —
2l SMX|pEl g2 AR HAA| LAME FQ JIA(UMSIEIS AasishE )9 &
g 7|Zy3 vl DS X$E Ysich
Al e=s EEF gl H|1D
1 <3.0
2 <2.7 HHM™EE
3 <2.0 A HE L7
4 <1.6
1 <4.0
L=PSPNES :
=S 2 <3.0 o|g =z
R
(R) 3 2.7 Ly =
4 <2.0
1 <4.0
2 <3.0
=A==l
3 <2.7 ==
4 <2.7
of. AlSZ7|Z2EolE S22t 2o S El JiA MEY ghdatn SMX|HE EA|So{of sich
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

VN PSR Al g s st 7| &=
- A a|:|§>—| =] = =] = =] = =| =
(o=l 3 Al 4 AEs=1]|9ES2[2]| 2 dSZ[3]|HES=[4]
2|d 12mm o] At == st ™o}
<2.5 <2.5 <2.5 <2.5
|[EC 60332-3-24 (AANAHEL; m)
24 em=2} 12m o|2t ==Alsted ™ mf
<2.5 <2.5 <2.5 <2.5
9= |[EC 60332-3-25 (AHEL; m)
2|Z4 6mmo| st T2 slH ™ o}
2 <1.5 <1.5 <1.5 <1.5
EN 50305 (AxHEl; m)
AV
|[EC 61034-2 o - >25 >50 >50
(s %)
BS 6853 Annex B.1 | SAX|$(R) - <3.6 <2.7 <2.7
4) Mgy ol Hx
(1) =2 E™T AlE

Jh Mo AlgdrH 2 MMe| oA F2Z|o w2t

Lt 12mm O|&tel ZHS : |EC 60332-3-24 (Tests on electric and optical fibre cables
under fire conditions - Part 3-24: Test for vertical flame spread of
vertical ly-mounted bunched wires or cables - Category C ),

Ct. 6mm =2} 12mm o|2te] A : |EC 60332-3-25 (Tests on electric and optical fibre
cables under fire conditions - Part 3-25: Test for vertical flame spread of
vertical ly-mounted bunched wires or cables - Category D )

2t. 6mm O|5te] A : IEC 60332-3-240 =0, A|gAlE ZHAAFHE2 EN 50305 9.1.28
AdE uEch,

of. AlEEHE HaZ Aol HEst SNSAMIAET|S ALRSICH AlFEY 2 AR
of MAel = 54 w3l Felstodof shot,

SEES fE52 o= L}

1 <2.5
2|d 12mm o] At 2 <2.5
I[EC 60332-3-24 3 <2.5
4 <2.5
i 1 <2.5

A2 |2lF 6mmEDF 12mm O 2 2 <25 G ol oss
(m) I[EC 60332-3-25 3 =2.5
4 <2.5
1 <1.5
2|4 6mmo| 5} 2 <1.5
EN 50305 3 <1.5
4 <1.5

Lt

=

AlgeiH 2 |EC 61034-2(Measurement of smoke density of cables burning under
d conditions - Part 2: Test procedure and requirements) S EC}.
Algstd 2 AZRe M 2| =ZH(23C 5T, 16A1ZF O[4h) &2 A&l ®elstoof shot.

Alol=2| =gl w2t Ale AHolS2 At HES 745t AHolE ol Folgtct,
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

214 D AlEo| =
(mm) MM ehM(cables) MM F2(bundles)
D > 40 1 -
20 < D <40 2 _
10 <D <20 3 _
5<D <10 N1 _
1 <D <5 - N2
Z(Notes)
45
TN = — ()
2 N2 = ;1—]5) SFS(F 40 ws)
N1, N2 2t == B8 X2lslof HFot ALSet
MM S22 zh 7719 MMoz 20 DollA 30 D HE| 7|Z=2=2 sl
o7t Mo FEEY F222 F4Mst0 ¢f 0.5mm X2l Jt= M
0| 235101 F29 ZUHZHE AZoz of 100mm 2HHS 2 F HiF A
e 55 el 2 M Esto)
Alge= AeEsSa Hop|E B[
1 >25
2 >50
3 S50 N =3
a7 =T 4 >70
(28 %) ; -2
>05 -
3 >0 AEE
4 >50

(3) 7tAa7m=d Al
7F. Alglete2 BS 6853 Annex B.1(Code of practice for fire precautions in the design
and construction of passenger carrying trains - Annex B.1 Mass based test

method(NF X 70-100) 2 [tEC},
Lt AldstAd 2 A2 Az =A o]

ey o | FHoll Relstofo} sict
oh. SMXISE B2 ARS HAAl WME Fe Jha(YMsEr, HAEEE S)o| 55
g 7|Zgkn 8| WE X$E Lok

Alge=s Ae¥s= Hop|E H| 1
1 <3.6
2 <2.7

. Es
=M X[ 4 <1.6

(R) 1 -

2 <3.6

I=K=2

3 <27 =

4 <2.7
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BEXNEI =]

2t Alg7|ZE3oll= cl20 20| YME JiA MEY wdEnt SMX|+E FA|slo{of $iCt,
Al Es Reference E384t (mg/g)
(Test List) | value (ng/g) | 131 23] 38] B 7
€O, 14 000
co 280
NOx 7.6
802 53
HC | 15
HCN 11
HBr 20
HF 4.9
R (=SMX5)
5) Alg7|=
ANEZT 7|2 a0l chgt 22 Algte 7= 8ot
(1) Aol XF 2 AEHA M EEX}
(2) Al Ee gAY 3 M=AHS
(3) AlEA E= AIEX HE
(4) SYAAl & M std =7
(5) AEAM A7, &4 & ctE5F=x9 4% Y F4o st 7| =
(6) EYe=mH AlgZ
(7) 7|Et S0|Atet
5.1.7 AA & & SIHAIH
1) 349
sieh MEXEN MEE= AAMAE BE=2 3o ofst AN = HASSHE Al
doz gEstes 450 MEE=C.
2) M 4t
(1) EZAE XA < ZHE
(2) BEXIE RtA 2= 2 =2
(3) X AA 22T 2 HE
3) AMlaetsdE My & HYY|E
SNgs [ AEgd J— s _
3= A" =T | /gsg1] |2 gS3[2]|gS2[3]|HES2[4]
XA MARHE (KW/m?
1S0 5660-1 ) - <90 <90 <60
Q& ,@50kW/m?)
A | 1S0 5658-2 CFE(KW/m?) >10 >10 >15 >15
x| A= Ds(1.5min) <200 <100 <100 <100
s ;; ASTM E 662 =1 (4 omin) <400 =200 =200 =200
3 |BS 6853 Amnex B.2| S&X[5(R) <3.2 <3.2 <3.0 =3.0
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

E(MARHE) Al

S0 5660-1 (Reaction to fire test - Heat release, smoke production and
mass loss rate- Part 1: Heat release rate(cone calorimeter method))S HECE.

Lt A= 2Z 22|06 ALSetct, Ald&std 2 AlRe] MA2| =d 52 ™ol
2| stofof Bhct.

- b
o
05 ¥
4
12
5

— T

Ct. ZojgdHderE=5(Maximum average rate of heat emission)2l HAt2 ofziel Zo| =
Moly WAHUE S| O0|E $R2 2% ZtHAS=Z st 208 O|LolAM HAFE ofzf
AL

WA dYrE S (Average rate of heat emission)@tel Z gt =2 X2| &},

. Q-qu.—l
z](tn_tnfl)>< : :
2

Qo

2b. XA Q| ZHE Al el H A"l BItsls ZS|E{e] SAIEZZ2 50kN/mM 22 AF S},

I

NEEEREETEE »yl7|= bl
1 _
MARHE 2 <90
(KW/m?) 3 =90
4 <60

JF AMEE 2 SO 5658-2(Reaction to fire tests-Spread of flame-Part 2: Lateral
spread on building and transport products in vertical configuration)& M}t2C},
L, AlEetd 2 Alz2e MAel =2 5o #Fdo elsto{of Shot.

Ch. A3td AALF2E(CFE, Critical Flux at Extinguishment)O|2} €2 A|Z2| o1AA| 5}
ol o ol ZA=X| ot stz X|HoMe| THHAMO| AlZHE gh= d2kg 2sict

Algets AEs= gop|=E H|
1 >10
2 >10
2
CFE(kW/m?) 3 =15
4 =15

(3) 7|2z AIH
b Algab 2 ASTM E 662(Standard Test Method for Specific Optical Density of Smoke
Generated by Solid Materials)& UFEC}.
LE. AleErd 2 AlZe] MHMe| =4 S &l Folstofol shot.
Ct. 7|2 =(Ds, Density of smoke)2t &2 A|Z2| Al LUMSt= 47| 2
H: O:

o [e)
otE HeE 0| E5to] SHEE ¢S Letch AV|ZE A L2 otz et Zol Al

o
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EEXISINE

KRTS-VE-Part44-2021(R2) 2

G = V/AL,

V= #Muol g, (&2 n’),

A=E2o £F HAY, ft3(F2 )
L=o7|& S8t & 229 Zol, ft(&2 m),
T=ZdX Az 5YEH T8 HUE(%)
F=dg8=d &5

"Yop|E

<200

Ds(1.5min)

<100

<100

<100

<400

Ds(4.0min)

=200

<200

AlWINI= DLW |IN|—

<200

(4) 7HARSY Alg

7F. AlEEEH 2 BS 6853 Annex B.2(Code of practice for fire precautions in
and construction of passenger carrying trains)& HECt.
Ao 2ot=le EEAL ZEE 25kN/m* 22 |X|5to{ok
Ot Algetd 2 Aol MAEl =d S 4

Lt

2l SNRSE B2 AIRO A4 WS

T

72| 5tofof EF

T2 TiA(Y st

FCF

Al e=s ES= Hob|&E !
1 <3.2
=MX| 5 2 <3.2
(R 3 <3.0
4 <3.0
of. AlE7|Ex80l= chS3F Zo| L E JiA MEE WA MX

the design
s)e8 sk
5t0{0F StCt,
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EEXISINE

Alget= Reference it (g/m)
( Test List) |Value (g/m') 12| 2 =Ry g
€0, 14 000
Co 280
NOx 7.6
S0, 53
HC| 15
HCN 11
HBr 20
HF 4.9
R (S4X+)

5) M7=

A2 7| SS4oll= cfEot 22 Al e 7S

o

(1) A2 R 2 Al&EA A EEX}
(2) MEES €AY 2 H=XHS
(3) AlEA E= AEX HE
(4) SHLA| 2 ASHA &5H =A
(5) AMEAM 27|, 4 % CctE7=e 2% FE Mo e 7|5
(6) EH&e=EH AMHZ )
(7) 7|Et So|AlEt
5.1.8 UstdsSAIY
1) M8He
siet MExtZol| ME=EE= iHTFxel st = Mg Aoz
Sot= Aol M=t
2) ME &
(1) MEXIZ Blet7=x
(2) MEXtE cHRrpx
(3) BEXE XeT+=
3) AlEist=d Medd ¥ BylE
EREES NEEE NP =
277|x A8 72 aEEE 8l EEEINIEEE:
KS F 2257-5 tEE= Hastd =
_._ | Hi=t =20 =20
PSR IS0 834-5 FAIAZH =)
ax [chE T KS F 2257-1 £ AN S 2 =0
X2 1SO 834-1 FAIAIZHE) -
) XA 24 dR0l= AT HWEsHE s
F2) 600V Olste| &3 =52 MYS ASSHHL XI8FE=E S5HK] TEE ASSIE
2= g 7o AAFMSAEE HEo} Tx=Aof tiet XFHMHs FX
AlZE Al 2 AtAle] #=[F =0l Cfs flofl w2t ALl FHIE CF
2 A2 WA 5¢7 0|9 HAE XIX| SHE 7IZE2 2 sasict
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HEXUEISINE KRTS-VE-Part44-2021(R2) & 8tE Xt

4) ANget 3 Xt
(1) Het8s Al

Algel dBtA ol Ateh2 otz KSet 1S0 ALl =28 wECt.

7b. KS F 2257-1( 4% Fxel st Al giH - bk @7 AtE

Lt KS F 2257-5( 4% FAel Uzt Alg W - a8 72 BMe M5 =)

Cl. 1S0 834-1(Fire-resistance tests —— Elements of building construction —— Part 1:
General requirements)

2}, 180 834-5(Fire-resistance tests -- Elements of building construction —- Part 5:
Specific requirements for loadbearing horizontal separating elements)

of, Algdetd 2 AA el dHel =H S ™ol 7elstodol shot. ool 2tk MlFAtE
2 KS F 2257-1 7.4&0|| wW=C|,

HE, HiEt xS A A 715 == stE52 2 axte Mo 7|F22 My stH
HIETE Mo SEx Kot Aoz s |22 oot MSHEIE ER= Al
got= s¢k BItetEel £5% oluiel AldstE s RAIY 5 U0{of shot

AL XS B B X0 et RotAEe 4 stEE RItsHA| 2=ct.

of. Alglxel F7|= EZAtEo XM= Zo=z2 5tof, Zo| wao=zE 3n o|Md2Z TS
ez oot chob, HEXEO XHEE Zo[7t 3m Ecot E2 o= AN Mg
Zo|E 7|&E22 Alge = Uct

Algder= ESE gob7l&E |12
1 =15
s 2 =1 e
FAAIZHE) i ;58 =
1 =15
2 =15
PR 3 =20 U=,
FRAIZHZ) 4 =20 S, et
1 =15
SHE (x| 2 ;g st
FEAIZHE) 4 =20
5) MEZIE
Al 7| Aol o2 22 AleE 7| Setot.
(1) Aldel=(xt 2 AlA M ZFAL
(2) NEZ2| gAY 2 H=AHS
(3) Aledd == AlEA HE
(4) SYLAl & Aol std =A
(5) Al 2|, =4 & ctE7=xo 22 58 74 et 7[5
(6) SH&=4H Algddnt
(7) ZIEF SolAtet
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X sINE KRTS-VE-Part44-2021(R2) dBtE T XA IS
5.1.9 XSS R A H| A E
1) d2He
e EEXtEo MEEes ASSHALME] & 0|2FF LS AHS M52 Algcz 3
& Ao ALSEICt ciol, XSS R[] MAIEMo| wat ME Algu 2 J|FE S8
golsto] ME& 5= Uct.
2) AMEREE MEY
HZEX= AlgE RE2 CIXRRl, MR =7, &3 MM, J8 2 25 AE2 /st 5835
7l&x Xt=et & MSslof St
3) AlE e
(1) &7
2 A" A4Me XU 2 JtsEt s E RYE = Js MYYE o225 45t
AAaElel M5E golsle HWE SHo=Z s},
(2) AlE M|
7 S A" 37t
70 EfAIE e EEYA WWEE AMS T8 17 22 AX DX 22 (=0 2.3m, U
H 3m)ollAM =& =lofo} Stot. ©F MZCHA AXte| Zo| xto|E Hetstr| isto] &
11} Zo| Algasztel 37|15 =™ st
T 1. ME XtFe| Zolof wE AlY 32+ 2ol
Mg A2 dol(m) <10 10~15 15-18 18-20 >20
Al H& 2ol Lm) 10 15 18 20 22
LE) A Algel ot VN R (S22) EEl= AEFL RAXTZ2 372H8 =Estn], 244
S2E S0 x| =AS Zd ZHo[HZ HX|sto] AU F=xb FASHA HE =
ofo} stct. 2|7|e] HEks #[43t sto{of Shot,
L, W& ==
74 sifAlE 32 WRol= 3ol =0F f{x|of AH AHEI ALK}, M S0
A x| shct
LE) = (Mockup) &IXF 2 Meke| ZE 2 ZA (steel) 2 St}
Ch Alg 32 2%/ &% =A
Al AIZE Al AIEZZF L 28 2525 +10~30C 0|0jof 3lof A|ESof Alg3Zt 2 F
of Zetst Z7| ®&2 0.5m/s O|5to|ofof Shct.
2}, Alg M|
B2 & 224 Zol, A7) ¥ Mel Mol A Alste A XHEo| FHEE HED S
S Oolate] EXE HE5t= HelolM X& = ofof Shct.
(3) atxf AlLtz(2
7t SHAILEI2 1oA stel2 O3 ol Mx[stod, 3 2 T F A4S stite AXE
D22 &3 &9 F7to| fIx|stojol Stot (& HiE S AX XpEo| MX|E
i@ SAdsA sto, SZE0| AxX| = Aol A HEol SIS sTo Mx|st
I, S2E0| LE AEejollM AlE STt
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HEXUEISINE KRTS-VE-Part44-2021(R2) gt

2 XUE(EIISA

o LSO STH AlLIEIL 1
< 51 4
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(10) KS R 9223 528 MR} - AMHA &
(11) KS R 9228 E A2 XAl 2| StEAIY g
3) AlE 2
(1) AMEA =A
AlH = XtEe| o|zhg HMelet 242 HE FZHME HA2ZE Fiot.
(2) NEER ¥ 8=
7t FEAMSIEAIES MEAPEEE FEASISAIY, LAFSHSAIY, lEstEAl™, ==st
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HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

=
7, A2 2E 2 HEE s & ol 25t =&si XA 282 SXg = s
oM, 22HE S& ALE3sIo{of stl, 2E, HEo= o|2tEA|7t = 0f flofof Siot
L, FFSExe HE 2E7L TS & Ao 25t i E oz FHEAMAM =25
A RES 710t AHE b ATt FF =0 A0jof 2ot
Ch. 157 FF2| 4% Ho{yo| glofjof et
2t Hijo| A9 +R/7t slofof gtet
(3) S&a =l At
CHAH S40 HALE ool &2 HXZ HASHH, AdE stEs2 M5t 1xF #IIEA
o Zt=0| HEXE 2HHSHH L2 2 ot
7t AL Yste HHALE X SksAl™ Zulof fIx|AlZIcH
=1

Lt AtOlEZE ] el SAFo AHE =350 S5 S5 HET Yef2 FAIAZC
Ch. ixte| XFE Fo1 (h)E 47020l tisto] SHetct

7|E

= MZ & F4 sel HAH 2ot #E=HE BHFA|7{oF Bhot

o
HEoAtEo| M85= Atz e ZE=EMof et MAXNEM = dASSHEE AY
ASst= &0l M=t

o

HstE (Static force) : AlZtol| w2t LH st st

ZHH™MstE (Quasi-static force) : S&¢l 2240l 2|stX| 11 A|Ztol| w2} HEtst= SHE
SM35tE (Dynamic force) @ &&¢l 2|20 2|5to AlZtol| 2} H3lst= sHE
=ototEZ =71 (Exceptional load case) : HZXel ZE=EME "HItsty| ¢let zdstE =A
of si&st= IstetE =7

I 255 = (Fatigue load case) : I ZLAEEME HIISH| fst BHEXOl stEx=A

EN 13749:Railway applications - Wheelsets and bogies
- Method of specifying the structural requirements of bogie frames
EN 15085-1:Rai lway applications. Welding of railway vehicles and components.
General
EN 15085-2:Railway applications. Welding of railway vehicles and components.
Quality requirements and certification of welding manufacturer
EN 15085-3:Railway applications. Welding of railway vehicles and components.
Design requirements
EN 15085-4:Railway applications. Welding of railway vehicles and components.
Production requirements
EN 15085-5:Rai lway applications. Welding of railway vehicles and components.
Inspection, testing and documentation
KS R 9224: E =X CHRtS| SHE AR 2

o [ =

KSR 9210 M EXEE RIAE - MAHSA
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(9) UIC 615-4:Motive power units - Bogies and running gear-Bogie frame structure
strength tests

S EAEE A AsiAlE htZalglol F2 S0 wysts 220 AEa el Holx

g PaSlo] WHBS SHS0I0F BTk ofn iLte| Weo= S0 WYAlYE T Ao

Ag RAED QYA gE YOI 35 AoIxE Rarsict

- Oitel MBEAIY W 2 JIFE S EN 1974900 whECH cieb, MHESM Sof olsf EN
ﬂ Matet ol et AIEE & ok

St stSx2 Aol SRFoi o2 MEEo otz 2ot

Fzma.r 1 4.9 (MV_ 2m+)
lemax = Fz?max - 9 = 4
L) =PstE
2tzto| xR0l stEE FUlstH Ch22l A=z A Ltetct,
Foe (M + Py)g
o ymazxr 4 |4 1
E]lmax Fy?max - 9 =10"+ 12
o)) ®% HehslE
2tzte| xEol B1ES BIlsiof chgel Ao ket
Fxlmax 0. 1><( zmaz+m+g)
2f) M= ME s5t&
(7}) =3 HXt= 3g, F% ixt= 592 CHAt A2 (Bogie inertia forece)oll &
St= M=stEsS A FEFL(o0] 238A1ZIct
(Lh) HMXZH(Multiple units)Tt DMEHMXIZe =E HXt= 3g=2 0|E&ict
(g=9.81m/ s?)
o) vl S8 st=
Ct=2el & 7HX| 42 E 124sto{of stct
(7h =21t =t S5t st aefel x| Rt =2 #H= HEE 1% i
st= stE S zdC|ofof shot
(Lh) #==lsts gto] EXMst= =i Al Xt =z g2 Y =olo sHEst=
AEe FEHelotE Stete| xHEo| 2HMS| StEo0| MAH=lojof sich. o] 4
= M&E B 53nE ZALSE AHo|H, JlsdEodAM Rtz el AR F
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EEXISINE

ol b} =
=

KRTS-VE-Part44-2021(R2)

et =2 J5E
AL + 6g (g=9.81m/ s°)
xp kst + 5
M=t + 2.5¢
@ HsHriol FEE RO ISR
Hs #%, tid7], S2dM S oteet &0 sy 2 = Ut
kgt HE &z
T Y + 259 (g=9.81m/ s?)
zheurst + 5
MEakst * 59
L) BH StE
(7h HEHZFES 552 ol SxoM 2dE o 285t stz Hi ME
Atel aH clolefet o= BME SE2FE ZYEch Hetet diolEIt 8
2 Alol= &1 sH&(Reference force) 224 I Zwatoz zEA|7ICt
Ch) Ms st&
(7hH HMSstEs2 7=t NS A5 2FH Z2HECH ALHEO 22t 2Y W
£ 1sto] stz vldMS Alel stEolo &EMS2 1.180f of
Setch. o71M, Al2El 2Xfoll Z[elgt HTE A85tEo| olo| xEetEo] 8
om 1.0802 A 5 At
2h) Aelds7| stE
Yo stex=de dd 2de 22 A A ot edst o stEel 1.1ufoll sl
Shetct.
of) otel & ALHEo 2E5t=s SHE
otE| & AlAHEISl M 5tE2 AT o 2FEH LS At} R 2l 7| 27(of ol
35t stEolct.
5) LZ235tE AlH

- I23S Algde F Algn Jtssiot FoHHel 59 Algdez 74 ECh

- F Age sH5kE, #Psts { IS8 22E et stSol| tisto] MA A Za e
L2ZEE grtsks Aolct.

- FUtHel 5" A2 siMolut FEtE Alg 2z RE XAE S Felol HEEcH it
T2 foll ZEE HE, ME, dFstE % Sl tist stES FIt5t0 tiAtZaele 53
T2 grtetot.

- Yoz uZAIF2 st AL Z Y22 Al Fiot

- Hixtel m=235ts Al 2 8 J|E S2 EN 137490 whEct. cigh, MAISM So| 2lsi EN
187498 M8% £ gle 2 UIC 6154 S Mesh eidof wal AIEE 4 Qlct EN 13749
o uZstSAIo thet #2882 ct=1t &t
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EEXISINE

KRTS-VE-Part44-2021(R2) & 8tE Xt

(1) o223tz =#H
7t F=2stE
) M S8 1 F,=F,=F,)/2
L) E8A StE ¢ F, = Fan = taF,/2
Ch) 88 st& : Fy=F, = + 8F./2
Lt x5S
b =38 5tF
F4 = Fp, = £0.063(F, +m'g)
L) X st&
F = Fpyy = £0.063(F, +m'g)
Ct. H|EE 5t&
7h) HIEE stEs2 H T HIEE 0.5%0 st SHE.
(2) T2AIE g
- FAStE 9 =RsHEe| AlZho| w2 Wst= EN13749, UIC 615-452 ZShct.
- EYXMEE2 10 - 20 & 5t3 MO|Z oict AX=ofof 5tof, MO|E == M M
0|2 Ect Ztotof ot
- H|E&ol tist 3t5 MolE2 1 A sd7tEX[ol FIt=0f Xt Zao o=z +
0, &EAIZl ¥ -0,8 ZEA|ZICH £ FHA StF =AMt Zo| d™=[ofo} Siot,
- G ZAIE2 k33 2ol 3 T2 FMECH
b 1EtA - 3| 5ED 8 515 6X10° Mol 2, HISE 5t 0.6X10° Mo|Z
LE. 2CHAl © #=Z st53f =4 st52 YAl 222 1 oA sYstn, =85 ¢
SXM3tE 37|= 12tA6ESl 1.2 Bisko] 2X10° Mol 2, HIEE 515 3
71= 1t 5tFoll 1.2 vi5tod 0.2X10° Mol 2
Ch. 3THAl @ 2GHA =3 S5k, HA$ 1.28 1.42 SIHAZ
6) Witu|E
(1) ™otz A"
7t 2stekE AlE
2E 5t& =ofl st ctZel Algto| ghE=|ojof Shot.
7h E™E 8ol MEe| =T o|sto|ofof BiCt,
L) st& ®MAH = FFegol glojok shot.
L, Halsts A"
Ztztol stE=Zof w2 S=o| AEe| L ZstE o|cfolofof Shot
(2) TI=Z AIY
CHAt Zefd2 ctael =g CHESIES &% 242 JtXof ot
b1, 2 SHA - FYo| gAHE oM = o Eict
L, 3 chAl - 28 Zof gdsicie ZZixMol B0} HeskK| b2 o|a dEe 5=
7) NEIIE
7|52kl = ctsah 22 Atgtol =ZghElofof Siot,
(1) otz A™
7t skEel 37|, =%, wa 2 xS Test AlY Z2O 2A
Lh X 3(jig), HFollolEf(actuator), A E Thesl Y SHHIE ZESH AlY oY 24
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(15)

—lo

UIC 518:Testing and approval of railway vehicles from the point of view of their
dynamic behavior - Safety - Track fatigue - Ride quality
EN 12082:Railway applications. Axleboxes. Performance testing
EN 13260:Railway applications. Wheelsets and bogies. Wheelsets.
Product requirements
EN 15313:Railway applications. In-service wheelset operation requirements.
In-service and of f-vehicle wheelset maintenance
EN 13103:Railway applications. Wheelsets and bogies. Non powered axles. Design
method
EN 13104:Railway applications. Wheelsets and bogies. Powered axles. Design method
EN 13261:Railway applications. Wheelsets and bogies. Axles. Product requirements
EN 13262:Railway applications. Wheelsets and bogies. Wheels. Product requirements
EN 13715:Railway applications. Wheelsets and bogies. Wheels. Tread profile
EN 13979-1:Rai lway applications. Wheelsets and bogies. Monobloc wheels.
Technical approval procedure. Forged and rolled wheels
UIC 510-2:Trailing stock: wheels and wheelsets.
Conditions concerning the use of wheels of various diameters
UIC 510-5:Technical approval of monobloc wheels - Application document for
standard EN 13979-1
UIC 810-1:Technical specification for the supply of rough rolled non-alloy steel
tyres for tractive and trailing stock
EN 15437-1:Railway applications.
Axlebox condition monitoring. Interface and design requirements. Track side
equipment and rolling stock axlebox
EN 15437-2:Railway applications. Axlebox condition monitoring. Interface and
design requirements.
Performance and design requirements of on-board systems for temperature monitoring
EN 1SO 2813:Paints and varnishes. Measurement of specular gloss of non-metallic
paint films at 20° ,60° and 85°

M&: 2017.8. 278 - 107 W& 2021.11.18



KRTS-VE-Part44-2021(R2)

X sINE
(17) EN 14363:Railway applications. Testing for the acceptance of running characteristics

of railway vehicles. Testing of running behavior and stationary tests

CHXF =74
7h Algthxts AX 28HEMoll =2 X2 s},
Lh A2 22 st ®yof thixte] ER/7F ode] Y HR(SHUR, FOxt 5) A 3E
2 st
Ch. AHStES2 SAHE 2 BRHYE 2 St StEx2 A& Ao [olE 258 A
M5t ghECE
2t thxte Fdo| 7tsstE S &3 Mu|=of lojob Fhot.
o, Mas&x e el MASA S, AlRIHAM UMe = Q= ZHE2 He 49 &
7{etct.
(2) ANEA 74
b, XM A2 AEAM 122 FAste a8 22F 20| Hol(dummy) XbA b AAZEA MH
x| 2 FM st
Lt AlEChxiet ool xtAlel =22 flstod HEZ 2lEfHolA X215 AMXE 4= ot
Ct. Al=&2 Z=2atd(profile) 2 AA 2FE Hd=29 2 =20tz YEES AH5HH
Mgots Hysx| 42 Y Z2adz Py shot
FAYG
T FEHK]
dummy car-body
BAZH HEEA
OlE{H|O| A X| 1
Al CH A}
SES
O 2. AlER TN iEtE
(3) Al zn&E
MAzDEE E= golEH AESTIIX| AlE st
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(10) |EC 62497-2:Railway applications. Insulation coordination. Overvoltages and
related protection
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EN 16185-2:Railway applications.

Braking systems of multiple unit

trains. Test

(17) EN 15663:Railway applications. Definition of vehicle reference masses

(18) EN 14198:Railway applications. Braking. Requirements for the brake systems of
trains hauled by a locomotive

(19) EN 15179:Railway applications. Braking. Requirements for the brake system of
coaches

(20) EN 15220-1:Railway applications. Brake indicators. Pneumatically operated brake
indicators

(21) EN 15355:Rai Iway applications. Braking. Distributor valves and
distributor-isolating devices

(22) EN 15595:Railway applications. Braking. Wheel slide protection

(23) EN 15611:Railway applications. Braking. Relay valves

(24) EN 15612:Railway applications. Braking. Brake pipe accelerator valve

(25) EN 15625:Railway applications. Braking. Automatic variable load sensing devices
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(27) 1EC/TR 61508-0:Functional safety of electrical/electronic/programmable electronic
safety-related systems. Functional safety and IEC 61508
(28) UIC 544-1:Brakes - Braking power

UIC 544-2:Conditions to be observed by the dynamic brake of locomotives and motor
coaches so that the extra braking effort produced can be taken

the calculation of the braked-weight

into account for

UIC 540:Brakes - Air Brakes for freight trains and passenger trains
UIC 541-5:Brakes - Electropneumatic brake (ep brake) - Electropneumatic emergency

brake override (EBO)

4) Algl g
(1) MEASF(HE BArEe| MSsER dAo 2 g=of atatct)
7t S7|FHEAH
L, dsAlE
Ch. HoAX Al
2h. L FAIE
o, ZSAIH
HE, SHAIE
At 2EA™
(2) Aledere
7t S7|1FHAH
7h 37138 Al FHEAY @ S7IMSER 0 SEH S Sa5t F40| JA=A] &elgict
Lt) S2F Al FAAR  STIHSER 0 A4S B AMSE el7tsta +=4ol U=
x| =heletct
L, dsAlE
S| M SERol 280 A= ZE FHUFES HES S HAMoll n8E E2=70| &
H&: 2017.8. 278 - 143 HA: 2021.11.18



EEXISINE Rl

KRTS-VE-Part44-2021(R2) &

ol=|ofot stoh, SI|MSEx|el EHezx=zo| THESH 2 urtx| AlgiolM CctSel A%
o ZZAIE S st
7h MEMSAE  S7|IMSER O A2HES 2lytstn BC 2 e £™stct. a2(2 of
mel BC S S™stct
L) HIARSAIE © 37| S&R o H|AMSS QJIstD BC &g S sict,
chH ZIsdSAIY @ 37/8MSEXo ZIZ8SS eltstl BC &S S&etct. ot 2l
M & 7|50l Mxl== Z<oll steict.
2h) dsEsiAle - S 2tslAEfolA BC Hi 2ol OPa(EE+= Obar) 2FE LFS7|E 3
=t S 27 dYUHMA M2l E BX[st=X| =helstct.
of) HIAH S SZAIH
Ht) Zxlets AlE @ MsEetsldX = et ASE eltstH A s Eo| 2|5t
0{ BC &o| Al%3| uf7|=lojo} ShCt.
Ct, MoAX g - HERiFe] MAXMSAIE(KS C 0704)0l 2/35t0{ 7= Z{ael Hip =
2l el AtolE = F500V M| 7HSE| AE{(MEGA-OHM TESTER) 2 X &2 =H st}
2h. LHFQAAIE @ HEXIEES| LT AAIF(KS C 0704)0l 2[AH5H0] 7= Se{ao Ent = el
AlO|E WSF 1500ve| AEF a2 122 7Htsict,
o, ZISAIE : KSR 9144 EEXZEE FSAIY 9 (2B)o =510 AlY ot T M54
2 512 uf MEo o|ato] glofof ot
HE, ZSZAIE : KS R 9146 B TXFFEC] SHAE dio] F5t0{ AE 8 & MSAIEE
stis uf M -Zol olAto| glofof stch,
Ab. 2EAIE KSR 9213 12 % M2 AlgduHol MH8E LAY, HML9T XM2A| o
Z=slo] wx| F se=zolM HUo A20AM xAlEES St S uf o|Ato| glofof St
o, M H8Z 2AlE, M L9Z M2A|gol =5t ghx| AefollM SEAIEHE 1S
uf o|Ato| gilofof stct,
5) AlE7|5
7| E LMol i3t 22 AtES 7S5t
(1) SHLA & 7%
(2) S7|54Alg 23
(3) MsAld A1t
(4) MoAXEAlE 2T}
(5) LIMQUAlE Aot
(6) ZlsAle Z3}
(7) A@A" A1
(8) 2Alg ZH1}
(9) ZIEF S0lA}Et
5.2.11 'Htahsty| ZX| A Y
1) g8
e HAEo ME== Hets[ER el MAMEN = HASSHE Az gEst
= 4o MZEC
2) 17
(1) IEC 6057 H =& MX7|7]|2| 7iE 7 Atg
M&: 2017.8. 278 - 144 HE: 2021.11.18



H1 &
M-H3-2

I

S
=

o

-

KRTS-VE-Part44-2021(R2) &
MSEA -

H7| A7 A

=
S

i .

|

S
=

=& 71 A7

o

=
=

(3) KS C IEC 62236-3-2, |EC 62236-3-2:

=
[

=PIEP]
(2) KS C IEC 62236-1, IEC 62236-1:

X

&

S|

ps
=

. e = m o E_E_ ﬁﬁ N —~ T Hl K1 ﬁ_
i o 3 = _ H Jo oll 0 _ < I3y
- S 0 INAU o™ M g w pal K Q
E o 2 e} = i+ = : = 9 20 o
< . = @ — =) < — = 0. P
= 2 gz 5 3 D ar 2 3 EA i
min © > 2 S o 3 w5 X0 RO _
— = | o [ < E_ﬁ o, = <C
=) o Co - o0 al or < — = ol H.Aﬂ o L
- > —_— J— ! — o . - — I
T 0m = 8 e M g T om S a1
P < 5 2= = o K = = 4 2 = 0] 0
ol T0 N = © - o zl WT =) o ol = 4 =
T oY 5 2 S 5 0w o L7 K ol - e K
@ m_.o m e m m m :_."._I_.|_ _ ~ o__”_ ~ D.O H%. 10 K =1
il I - I
— 1o _._._=._ mm = o o o m.._l ~ _ ﬂv:._ o_=._ . HT_ K
ol X0 < = 0 = = b o o Klo W - .ﬁ._ 5l 00 %0 K
< 8 .~ = . ° 2 c 2 = - =r o il w0 e K ur g
[ _o_”_ = (@] = J— il ol o] ol
M-8 uy<z sz 5 2 & I T R K 31
T H<@w g oz € oz our o _ﬂo T . ol E
O ol ol R 28 g 9 m® ° ™ k7 KO IE g 4 o
oo = 8 o 3 <0 ~ 2o g N K =1 _ﬂw
T K KK < - - — i o = ol & IH or -~
ANl T T T T -— -— ol L. —~ O__._._ - Y :
R I - ol 22 R - - KD 5 Wl
BRRBSE 25 2 @ o P N I R -
5 o = © —- R0 o - o S o
(SR = ~ a = ke < S = K w2 KO <q K
pRHADE T2 3 BT Twom L - %3 o A o
WRRKE F 8 g N I I R I oo Mo
— w0 oB0 oW O E R T | — s n—x WYY@ o w2 w o
LT <m=- ==2= $_ 2 W _ umgy =X x=xT W X3
| D =3 2 - ) o By gy 0 T g Mg TRl gy K
TR R E E X s 8 =338 I = @ = - 1 20 & o o T Uk g oH
S M W W 2T & T S A W — & W BB o L o I o0 .l T ar
C LK 22 5H DS A N aﬁwol_%Mmoaﬁ__deo_e A RO g
S8 BLosns5s  TAAdSHIA S 50 NTEA 202 oo, B0 K0 A o °
- e e e = - mm1mmm(ﬁﬁMﬂ%w_orﬂﬁﬁ__o%a_p_ou 0 3 1 Mﬂioumoquo
© OO 5o =3 = @ W 0 8RN S RD -0 7 DB koo 22 F 5 %03
X e — — 1 PURRY = Kr ool I ok = ~ J Kk < ~
T © © '~ © o> S = & < = N o © © ~

W& 2021.11.18

278 - 145

M&: 2017.8.



KRTS-VE-Part44-2021(R2) &

Al
7| S&Efoll M

al
=

=
[

=PIl
=X

X

=
=

o
tjo

ol
o[

N
M0
P

L

oK

T}

—

o

ol glojof

E|

a:
S

13

= d
(=

cC

o
Ujo

1|
i

<+
_x_._l
0[0

Setting 2E2+10C H| Lol &=35t=X

F

ol
Ho

x| Al7| 3

~
(=]

=

=

[—

FCF .

—

S

(5.1.10)0f ot

4

=

(=%

to{ of&fol giofof
1 XFH 0 7] 7| Al

[

o
X

Al
Fo

|
=

=2
=

(HMo12])

~ A
=

4

=

4

(=]

4

=

4

=

S

<

©

2]
odI-Als

X

7|E} {22

(o]
T

) 24l
=
=)

of.
(13) TISA|
(14)

(15) =

il

0l

B o|uj

o

7l
ol
o
o}l

Bl

1ol

K1

il

7ol

N
Mo

P

(Mof7|

F

ol
pal

.I

Ll

ofu

ol
ofl
Ho
0
B0

7ol

K1

o

or

o
ujo

o

0

10l

KIr

el FXI=
2021.11.18

9

=

54

NE:

HAMUL| 70%7HK| ZA|F] Al

=k
278 - 146

tC}.

—

ol M 7| SAI7| 2

A
o}ot

_I

X
—

Ls

S

o}
E{o| Ao

MA
S =
x|

2017.8.

HE:



Hexa|e)|= KRTS-VE-Part44-2021(R2) 2 8HE & X} 2H(&J| S )
(1) SELAl & 7|4 =A
(2) LAIHA 2ef & DRHS
(3) ¥4
(4) Al
(5) AE7| & &ty
(6) Al&E7|el EF-gAMHXX & FHE
(7) 5d&g=4 2ot
(8) 7|El S0|Atet
5.2.12 ELEAIE
1) HEHeL
e EEAtE MEBE= LR HAMEN = HASSHE AE2E 4S5t 4=l
M ZE
2) 14
(1) KS C IEC 60571 H L& ™MAZ|7|e 7E 2T Als
(2) KS C IEC 62236-1, IEC 62236-1:E =& XM7| X7| MM - H 1 & Lk AbEF
(3) KS C IEC 62236-3-2, IEC 62236-3-2:E L& NM7| A7| MM - X 3 -2 & © HBT Xt
- JéFil
(4) KS C IEC 60068-2-1 : &A A& - XM 2-1 5 : A|EH-AlE A @ LSHEAIE
(5) KS C 0221:2Hd Al dh - XM7| - A I2 (WEY) Al 2
(6) KS C 0225:2td Al W - M7 - MA- 2 Hsp Alg UH
(7) KS C 0227: A Al 2 - M7 - MA- 25X AOIZ (12+12 A[ZF ALO[ ) Al 2
(8) KS C IEC 61373: H = Xt Md|o] &4 3 T3 AlF 2
(9) EN 14752:Railway applications. Body entrance systems
3) AlE g
(1) AMEHMel =A
HEAZo| M2Es U2 (MAHMO7|7| 2E)S Aoz Shot,
(2) 58&= 2 SR
7t ELES Moists MAMOZ|7]9] Al &=2 F 12t Zct.
E 1 22 MAAOZ[7]9 AlE=
AlgESs M5es
ETx 3 X[FHA 2zt AL, ATHAHELE)
HolA|E HoAXa, MY
HAHSAH HAM S| A/stekx|e] Mt
MAtoh Hatd Al 5.1.10 ™AHA[0{Z7|7] Aol wHECE
=2 A 5.1.10 ™AFA[0{7|7| Algdoll whEct
S HAE 5.1.10 ™A 0{Z7[7]| Aol HECEH
Lt SREAIED MARD Metd AlgollAMel MeslolAy S8E=2 & 29 2ot
H 2 dsERIAY
HIF: 2017.8. 278 - 147 JHA: 2021.11.18



KRTS-VE-Part44-2021(R2) &

Tor
<k
K
m

o40f| Lo

H

AA &l

o
nE
ar
Kl

ay

'l

2t 0. 1mx0.1m ¢

IxXl= =

=4

o}
=

2.5kPa2]
ot

0

[

[

i x|
FC}

—

0

S

ol 7t

1%

X
—

or
700
Kr
1+

o[ AL

AF

<

K

= FH MAHol 2.5kPal]

olo| Fooll 0.8kNe| A5HS0| SAloll Tt
g10] == ook

& =M 0.1mx0.1m 2

=

2.5kN2| StE
= EH

=Ne]
ol
=]
ol
=1
Z1
[=]

=
=

=
=

5

a1

=
=

Ls

=
S

=

54

[S)

—

[

=

54

K

o

=
[

E=PIEPl

X

=
=

Hr

700

R0
K|

ok
]

ol

o

ol
=

7t
@ At 2| FoilM

® A2 ol
SX|H 7| 2bol| o}

@ ZT7|ES xete| MHSMo| w2l == ofo}
A Al

@ A LHFolA

Lh) A Al

ol

o

il

A

a“@x

| otct Zof=

3

FCF .

—

S

= &H[0fof

[e]]
AA

of 7
_/F

4

[s)
=

k2, of 5,000

2 FAFaHA|

3

=

(<%

Al

7] 1y

=

51

E]
[=]

2t

(5) Al

5) Al

=
T
pail
or
700
%0
KIr

2021.11.18

NE:

278 - 148

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

Ol At

(=]
=

=
[

EPIEP)
(8) ZIEt

X

&

S|

ps
=

o o 3 ¢ =
Ko = 87 i "
31 8 © 9 ofu .
ol e o 2 - A4
o T ~ ~ o © 9 ujo A
N ol -
ol Ko = =] o L = 0 .__mw L
L 5 o || i § 2 2 e R
- 0 i <
o _I_roo 4qr rﬂ_ ¥ w_.-a__ ol 50T 4 < 23 o
T > o N o
0 Hu ol Ko ] Ko W % o m 7, .__h_.._W MT
oz o B b D ®5gE il ik
m - - K o) B = = _LI
= mm KB T wk = mfm S u__uou o on
70 Wn_ m_._._ “_.._._ W w © E m R I x|_.._ i
I U ol Tl aK - _ S .m n_W.v m e ol Wl H
" Ko m_a me I i H B H S8 5 - mm THr » 4ar
20 o RR = =< ar < ar 525 8 ¢ O o
2 N ko Z = = 3520 g U
P H r N N & 2= ¢ iojT < 7l =
R o R OR RO Bl gl -2 T R o oK
ad L < < 2 _ 2« B
Bl gy Ok Ok U U L 2s &0 T W R
— el iy ar o L N o ..H = L & o
- T i 7 g 22z oo g
= MG g T et < <
0 x B 3 © < o < or <k
I i Ko o MO S5 4 = 8 Gl
JL o KoK o - ~ S g = 5 TR m__w
_lrg Kl i S +— _ S o
h s Rk E " " -8 gc " . T
_ K T = 9w no B0 Klo
0 o TS ° g9 = Koo o
1 W = W mo - g @ — __._.__AE K o|~ My
= v il 2 & 2 T L
i = LB R R MU 8§ zco® o T i w2
o ® < < M om B 5= 2 3 oy <3
[l o= _ o — m © 0 El HO
B < o Ko 7 0 = s = oo o.M
._aﬂo o0 .. e ..x_....w m__m_ I % -9 M o D ._L_.mm H EDc
w K o K KO LH m K0 b o K 8K A aro B
M= _® wH o 7 (| Ngegg Muwou o
oF = or Ko U L » o © N § © 3w Ko ATk ¥ Ko T
e I S = il D TE2258 Pk _
00 o N D =5 @O 3 & K= - Ko o
Fw gz NS wm-S o = ~

2021.11.18

NE:

278 - 149

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

K
oF
KO
KIr

oK

or
100
&0
KIr

e

N
&

=

14
K
oF
%0
KIr
Eatl
or
700
%0
KIr

K
oF
0
KIr

oK

or
700
%0
KIr

5]

K

oF
KO
RIr

t2F Aol
1 3m OfLY

X
[

|7(-| |
(=

X

i

o

HEA
=

H A A

5=
ol A X

=

=

AlE

K
oF
K

o<

Mol HES 2

=
=

=2

Hr

700

K0
RIr

DE7H 2t

I

A E
FAl &

X

x

KO
K0
KIr

Al

—

=)

7o 2¢

E
=

A, E=H, 2

ol

H Atz ofof

XHAM AZF

—

[

Of| &+ =

i
oF
il
1
o<
<k
ol
%0
KIr

o

=<

[o| 28f of&te|

ol

KIr

I[e}
0f0

i

O},

—

<)

7™ of

| ]

o =

= =4 0.5kHz O|A&e| o

[

Of. DASE= M EZ ST 10kHz ol&h, &7t 2t

Bl
0
K0
KIr

=
=)

FX

°

L) 2lolME=AZE &S

=

<+

Toll
KIr

T

7t 2t

A
1=

2t

2021.11.18

NE:

SR A
278 - 150

s

=

Lo LA X

H HAAS 5

4

=

S

7h Al

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

&

S|

ps
=

T
il |

2]
i\l

1ol

o

—_

[ELl!

ol
Bl
0
mﬂ
ol

=

=
—

of ot
1 Al)

(=}

<

=
[L

7421
=
ek

=
S

4

AL
o

=

I
I

o
X

=
L

4

=

(<%

7t 7|

4

AL

(3) (RCH &
(4) Al

6)

LH

0

oK

K
F
K
0
3T
0

=
T
T
or
00
%0
KIr

O| A}

=
=

(7) Z1Et

W_H_

K
X0
ol

o+

00
&M

1

_r

B
KO

F(EU) Commission Regulation No 1302/2014 4.2.3.2(Axle load and wheel load)

<)

&

—

(1) Ree

Bl
0

ol

il
o4
[

Kl

o

oK

J{o
—

%

7|

(2) KS C IEC 61133:

=, 22

(

TR

]l

X
=

Aol =t

o

[—

S)

(3) EN 15663:Railway applications. Definition of vehicle reference masses

(4) KS R 9142

—r
ol
v

ol
i
<0

@
ol

tlo

of =25 XM

!
o]

1

[N}

<lo

o

o

1

@
od

oF

Y

1

I
0

ol

2021.11.18

NE:

278 - 151

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

FCF .

—

<)

&+ 0[0foF

M ALK
S

SN

el

q

A
—

[

.I

IE

MA

=
[

=

E=PIEPl

X

=
=

—
Tod
"

M

|

O

71 o124
tod, 8 2K 7HK

°

I8

5y
= X
o

=

=

| &2 SAld|
Fo1 ton CH 2

°

oE=

=

=

H2H

Lt

ol
KO
KIr

o

ol
IEC

k

o

o

LTA}
KS C

Joll k2h A

_I

Rt
IEC 61133,

=

H

E

: 800 kg/m3
: 1040 kg/m3

950 kg/m3

© 910 kg/m3
: 1200 kg/m3

1500 kg/m3

: 840 kg/m3

3

1=
|
Ctot

57

dl o
[

=

L

ps
Mo
=
ct.

=

[

(7hH cl

(Lh) =ziol-free A2
(2h)

(oh)

rck

7})

K

ok
KIr

oK

or
100
&0
KIr

——>

!' - }'.:

Left Front

Right Front

Bogie

RR

L.eft Rear
Rizght Rear

=

|= 38 12| RF, LF, RR, LRT} ZcC}.

K
ok
K0
K

Kto
K

oK

Klo
ok

W& 2021.11.18

HC}.

—

<)

tojofot

FSECH 10%

°

|cH
kel ol

—

Z|

C

278 - 152

[= AtZke| MA
= 0.01ton(10kg)

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

o
- oo

RI
o

+H
1

&l

40| Bt

(A)=(LF + LR +RF +RR)/4 2

o=
TS

s

7ol
040

oF
__o_l
=

: 0.96A<(LF+LR)/2<1.04A and 0.96(LF+RF)/2<LF<1.04(LF+RF)/2
: 0.96A<(RF+RR) /2<1.04A and 0.96(LF+RF)/2<RF<1.04(LF+RF)/2
© 0.96A<(LF+LR)/2<1.04A and 0.96(LR+RR)/2<LR<1.04(LR+RR)/2
: 0.96A<(RF+RR) /2<1.04A and 0.96(LR+RR)/2<RR<1.04(LR+RR) /2

LFet RF2| X}O|
RFet LF2| *tol
LRt RRE| %}O|
RR2t LRS| %tO|

K
N

7ol

=g

o ot AT

2 X235
= -1 o

4%

+

@
ol

IH
U

i

el thxtet =9 thx

|CH XH(RR+RF) + =<{CH XH(RR+RF)

= 72| T RH(LR+LF )+ 2| CH AF(LR+LF)

SH
=

)/2

ol
oK

K|
O

7ol

< 1.04TA

ol
Kfo

KIr
K4

t

: 0.967TA <
0.96TA < 523 < 1.04TA

FCF

—

<)

=<
(L

t7t 4% OfL{o[ofof

47+ 71
X

AL
o

6)

—
I[e]

otCt.
2=

S

2= 5104 OF

St

t7t 4% o|Ljolofof

S PN

7ton O

[l

St

8

|2t

X

4

24ton Of

=

=
=
_S

[=13

=

EREE

=
S
7t.
_47|
PN

<

—_~ o~ ~ —~ —~

—_ — — — ~— ~—

7) Al
5.3.2

1

M(EEE aafA)

b

<d

i[N]
oy
Tod
Ho
_l|_

—
1o

Ko

KM

W& 2021.11.18

278 - 153

M&: 2017.8.



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

) ® 5 S i ol
o T 2 " ) Qo o
%l Wl = 2 <0 ol gy w0
> =~ T,
= s 29 =) o M
KO KO c T @ @ |n.U|=_._o_LO|
2 o g © ) I
o 5 - ® = L
i) = o % 8 3 T 3 MW R
U TS o & = 2 = = T =
Tl H%E ° 9 = 2 & - iol m_ﬁw ol
Foe2nl S &5 38¢ R0 20 N s B
2n U ol T o 2 s = 3 KIr joll iy o M
_A_“_lr._n_2,l o D < © = 7 - K m
__o._H__ S O «w T - C = K ._.1_A_A_| y
NS 5 8-°3 2% S E S g W H
SR g S D S_38935g32 o e N
mfSzz se2z22:z29% ° N dErT g PR N
H oS _ S =2 36 868 & < 2 i1 Ho iy 10l o =l < -
< ml md o ol - 2° 85 2 =vwN L >3 o of 4 o ot K
J_I_l__l_.m.ﬁ.m.ﬁ eOtkam...Hl_/ _Aol_ .Aﬂm _.AI.— AJ._.un.v._ — An_l__Jl._ _|*..A
~ — — 80 30 - N ®»m < € o — O % = < o ® 1] Tl K ] A
55 o tTfe=g3£? v BRTE O® T3 g !
SRR MN 5550528 %8r gl WXoE g BRI o
= B B K K a o c ©° Z 3 o KR > 7 S = = w o = = 0 I
B8 s 4-o3:o™ oS e Roghyg 2K D
J— = - =] ~ or 9 = Y
WSS g S55EZ" LS Do RENETgRRRIBATE SO 20
5 o ..t.u 5= Kl = - - T N N = |__A|
Dowwn EEE.,3¢83gr §_. s_cHmgFaAfllbegras X iy
DBWHE b bbd" o4 . L@ TITK HWRMS oM ST
= = S S S v 2§ 6§ S __Ax Z0 #o= 00 L 2 21 K ol o HH 700 ok Pl -
RS HMoFOF % m8° oL =& - - - . S B
.m__.ﬂoﬂo.m..m. .m.m.mmﬂwwprﬂ__ __o_u_mmv __A47...__.__|__A|o|___o__o__oo._u._u_k.._ﬂl_iﬂ._m__.omlﬂr_Lu_u_._,
R0 = = = 2 _ TR IR B R o oor _ Pl B
THMTT BB 88--58+5 DX mr%m_ﬂr_%w___wmwz_&oﬂ%___I,Em_.ﬂol_l_xm_rmo
Nog@®m <<<=-gcsg:=™ ME e Ux T T T NETqugkls" i3
NLT W 33 E . % o»8i0 3 2 REZTQDORRN - F X PO OF
_EE L. 2EEEFOoEfCw ome EUg znTTEBDOATAOT MDD
ol I I k) 10 -~ === = 6= 9o KopSMWIIImmB|ETimom—gn = o
W EEEsz-_SsoH g®m o wmgpWr® R o _n xR
Moo —aec@2ZTg8@M g3 _yXapgdITore  ®gRET K
S N Tl B A== A JO S S === DL I i . U .
Loghg NN oW oS = = Kk = <0 T TL AWK RK KRN a4 K ol €K X KK
momwmmmwmwﬁ&&wmm%&mmﬂe_eT__wo__w_a__x_ﬁ__aﬁexro )))))) s m oo o
W~ " " o7 50 o I E T KHmoml o <! ™ N T Ommoon " ~NJIJTOmRWozn X o
ERRKREFEZEEEasas2£2 ¥ FITR @I KRR < -
))))) £ P (L =
AN S| NN < - *I e

W& 2021.11.18

ACk

A
T

I

S
=

B AlZ2oldE &&

278 - 154

M&: 2017.8.



KRTS-VE-Part44-2021(R2) &

F

tol A 3

°

Al

E{ AlE& 0]
L}) x| A A2 EN15273-22| Lff

ch) %% Alako| of

IiL

HE

=
[

EPIEP)
7

X

=
=

=
Shxd
S|
S)

2 <+ S or I
LA — S w0 K
110 _.In_ o L||_
o< o m a
mox = < =
T 3 5N L]
— 3 — ==
K | . Z & K
=) (<) i — o0
N U c
= Al - © o M_._._
N N 10l & =
K0 = o © -
Kr = o o 9 M
— ; =3 = - K
S <z 1o s = Bl
2wl 2 < 2 5 >
10d N = x O N
ol o = K < @ o
WK & iy o £ o
4 c 2 =2
/T, = .4 < E —
orl | K o ny
_”__I_._u_ (ap] ] Al —_
J— N~ —_ — | _A
0k oF ~ 1ol ol ™ o =X
Irs} N~ O <
-+ = o 0 o =
_./n_ L —-— U — O .
~ Al S . - 3 : o
~N S 04 mm_._tNr._ N = 3 o .
K 70 —_ o X = © 7l Ki
I < <0 T WS oo
_ K __A.__-IM_”_ _ _E.m = ) %0
a_ o RE2 iy, B o x e N
N = R o R ¥Om Mo W o <F
K H o o PARSY b — NS 100 w0~ =
A . 1o Ko =- = o ol N o i w K
i T - = <F T A oo % S < K-Sk
T u K ® X _ Ko i < T R0 oo RO
I K g gz AT < e W g K
= o . = o 1 oF ! - = N o=
._.MHEAI_A_. xol,mr_.ﬁk_u wm_%yml S o A._Am F?%EBN
KD m R L S K owuou _ oS %] O AN | _ 5 H o M KT
Rl = o kWS %lﬁ&m?ﬁlﬂ_ _ 2 8 f _ = Ar o RO 0
LTI o o7 o N0 MM RO Kg_ 0y JA° T ®A=
wo— . B go MO ol w0 =gy R = o M o _¥a_ =
Kmop > _x_ﬁ___ﬂ_ﬁ_u_w_u_ggo_gx%n_xol___mmsunﬁ.ﬁ_m.ﬁo PTRONTE
of o T ol ol < W<l w0 WO WO A0 Ty ody o A o= o= W op S o B ml ol
i g TS TR T S S A L N o o (i
KK S KD p R x <<l <l & = N o0 KM K KM KRN
- RXfo@ -~ ~ - - - - - - ST Ad ST O WM o~~~ — —
o 2 PRI RZTYd2IT e

6)

W& 2021.11.18

278 - 155

M&: 2017.8.



HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

4)

i HEXtEo| slamMitds sate if AZEA] & XMLt it 5 28 F2/9 ZHY o F
£ Agoz gaste gol g

E0{ 2

S M8t4 (Radius of Curvature) @ =M MZd UM JMel FI|E ZEAlst=

o4

(1) EN 14363:Railway applications. Testing for the acceptance of running characteristics

of railway vehicles. Testing of running behavior and stationary tests
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General Aspects
(4) KS C IEC 60204-1:Safety of Machinery-Electrical equipment of machines—Part1

(6) EN 50343:Railway applications. Rolling stock. Rules for installation of cabling
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(1) IEC 62313:Railway Applications. Power supply and rolling stock. Technical criteria

1

T Halsol A

2 3717t #d=ls =2hFH MSdB el ol FCix(2f

-— L

for the coordination between power supply (substation) and rolling stock to achieve
interoperability

KS R 9166: H =X EHE TAI7|7]2] Al &3
KSR 9213 BEXZEHEE - 12 & X2 Al 2

) EN 14531-1:Railway applications. Methods for calculation of stopping distances,

(2) KS A 0006:A| &l &0 EFAE)

(3) KS C IEC 61133:M7| Zdl & Rzl ZdQl HE XtZFe| AL M 2bMX} Alg 9
(4) KS B 5305: 22 =2 a4

(5) KS C 0704:HM[0{7|7]e] HAHE|, HAXNE A LHHL

(6) KS R 9144: M EAIHFREO| ZSAlE

(7) KS R 9146: M AR ES| SHAA Y

(8)

(9)

(10

slowing distances and immobilization braking. General algorithms
EN 14531-6:Railway applications. Methods for calculation of stopping and slowing

—
—
—

~

distances and immobilization braking. Step by step calculations for train sets or
single vehicles

(12) EN 16185-2:Railway applications. Braking systems of multiple unit trains. Test
methods

(13) EN 15663:Railway applications. Definition of vehicle reference masses

(14) EN 14198:Railway applications. Braking. Requirements for the brake systems of
trains hauled by a locomotive

(15) EN 15179:Railway applications. Braking. Requirements for the brake system of
coaches

(16) EN 15220-1:Railway applications. Brake indicators. Pneumatically operated brake
indicators

(17) EN 15355:Rai Iway applications. Braking. Distributor valves and
distributor-isolating devices

(18) EN 15595:Railway applications. Braking. Wheel slide protection

(19) EN 15611:Railway applications. Braking. Relay valves

(20) EN 15612:Railway applications. Braking. Brake pipe accelerator valve

(21) EN 15625:Railway applications. Braking. Automatic variable load sensing devices
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(23) IEC/TR 61508-0:Functional safety of electrical/electronic/programmable electronic
safety-related systems. Functional safety and IEC 61508

(24) UIC 544-1:Brakes - Braking power

(25) UIC 544-2:Conditions to be observed by the dynamic brake of locomotives and motor
coaches so that the extra braking effort produced can be taken into account for
the calculation of the braked-weight

(26) UIC 540:Brakes - Air Brakes for freight trains and passenger trains

(27) UIC 541-5:Brakes - Electropneumatic brake (ep brake) - Electropneumatic emergency
brake override (EBO)
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(1) KS R 9198 M= Ato| Hot 3 o] R HF gk

(2) KSR 9200:H = o g

(3) EN 14813-1:Railway applications. Air conditioning for driving cabs.
Comfort parameters

(4) EN 14813-2:Railway applications. Air conditioning for driving cabs. Type tests

(5) EN 13129-1:Railway applications. Air conditioning for main line rolling stock.
Comfort parameters

(6) EN 13129-2:Railway applications. Air conditioning for main line rolling stock.
Type tests

(7) UIC 651:Layout of driver's cabs in locomotives, railcars, multiple-unit trains and
driving trailers

(8) UIC 553:Heating, ventilation and air-conditioning in coaches

(9) UIC 553-1:Heating, ventilation and air-conditioning in coaches - Standard tests
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(1) LA 2 7=
(2) AHZFHMAME) 2 SYXS
(3) A7|e] EFEAMXRIA & FHE
(4) 5™e=4H Z1t
(5) Z7|El S0|Atet
5.3.16 7|l ¥ &= AIE
1) Mg
e EEAEC Jls % ZaHaEfof ofst MAXMEN = HASSHE AHCR gdSste
Aol MZEcCE el MEA Alga=s, Algdad 3 J1E2 iy EEXtEe] MASH
w2t =8= = Ut
2) 0™ <
MCB : =32 X}Z=H7|(Main Circuit Breaker)
3) &4
(1) KS C IEC 62279: 2 =& H7|Mdd|o] 84 ¥ AMSHa| AIARD Mo 2 23S AARO
st AT EQof
(2) KS C IEC 61133: 87| zdol & AFZACl HERIZS| AFEH™ HMRE AlE 2
(3) KS C IEC 60571: B A& MAL 7|7|2] 7HE FAtet
(4) 1S0 3864-1:Graphical symbols. Safety colours and safety signs. Design principles

for safety signs and safety markings

EN 15327-1:Railway applications. Passenger alarm subsystem. General requirements

and passenger interface for the passenger emergency brake system

(6) EN 13272:Railway applications. Electrical lighting for rolling stock in public
transport systems
(7) EN 15153-1:Railway applications. External visible and audible warning devices for

trains. Head, marker and tail lamps

EN 15153-2:Railway applications. External visible and audible warning devices for
trains. Warning horns

(9) CIE S 004/E:Colours of Light Signals

(10) 1S0 11664-1(CIE S 014-1/E) :Colorimetry —— Part 1: CIE standard colorimetric
observers

(11) UIC 641:Conditions to be fulfilled by automatic vigilance devices used in

international traffic

) UIC 644:Warning devices used on tractive units employed on international services

) UIC 534:Signal

tractive and self-propelled stock

UIC 651:Layout of driver's cabs in locomotives, railcars, multiple-unit trains and

lamps and signal-lamp brackets for locomotives, railcars and all

(14)
driving trailers
(15) UIC 560:Doors, footboards, windows, steps, handles and handrails of coaches and

M&: 2017.8.

278 - 187 W& 2021.11.18



KRTS-VE-Part44-2021(R2) &

=

luggage vans
(16) KS R 9159: H = X}

E=PIEPl

X

&

S|

ps
=

e
K{o

oK
RI
or

ol
ol

Tl
oF

—
[e]

or
i

<0

Kl
o

Farelel 715 o

3

=

3

=

(<%

<

4

=

(=}
x| Al

4

2171 Al

P!
o

<

2| 2 Al
AL A

2

b

[

(5) HIZEX|HH] Al
prud

(1) o
(4) AA/2H

(6) 7l

[=3|
=

|01 Al

(o]
T

Wl

N
H
]

3l

(10)

ol

Hez FX|atefol A Al etct.

4

=

G-

2|2 Al

=l

(1) mof

ol
ol
or

K
Tod

o

L) 2& H&7|(contactor) @

tod AlE

ol Rol5

(o)
—

b

sto
=

X Mo

=

7})

t,

I5t0{0F5

slo
=

X5

—_—
1o

=
=

ol

o
N8

K

2

main circuit
JOlAM

15| Hojg ol wat MM

|2 Xpet7[(MCB :

X

2

PN

=
=
s

F A XIAl ZHS

Eff off A

s

o

=<
ol AL

al
=

=
e

eholl A B8 7

o
—

A}
§_|-O
=]

=
—

b

o
=

ol 7}
|2 Rtet2] H o
|12 ®Moi7|s

k=1

2 XTIt
2

2t) &
op) F

Mo =2

M AP
(=]

327}

z2 Hof

2 52

ol
Hl

2021.11.18

NE:

278 - 188

HE) 7|Ef

2017.8.

HE:



KRTS-
S-VE-Part44-2021(R2) &

=
[

=PIED]

X

=
=

[} wr
10d
% o T
Kl KT T = o
ol 20 3 o u ol 3 X
T 70 fol 20 ® g® W "
< Klo < <0 Kl ._nﬁ_wu_”_ ok H u
3 hu! KO g ©
. 5 T = I - % " o < ar i
NIRRT = . H o W N =
= o o S N3 o ol S 20 o Fl [N u <
104 ol = > o < ~ < = o o
W B ok T = oo o S o 1o ] iy
: == e - Bl ol il od =3 ol ® [y )
) L - 3 s < =z D o o wr Ko 3 ol
ol ellind < K o = .M_. o4 Rl ol ol __Wo.\ M._m o
Ko oo o ol 3 e o o F " ooE o o
0 < T T .M o RO ol i ofl _- = Wo = ra KT w__
iy X 007K = oK I+ gl < b3l _ K = o iy
* emm B L g -5 8 5 o o o5 U L K
5 goor o T X o WEoow z 1 o= & ok g
o R om0 < w_ﬁ ol oy o KoK K ~ % M Ao @ 5
o DR = 7l mE ok Mwoo T @ g T L w
7l i J_M T oz K WT_ - T LT E W 20 K- = ol o Rl o =
= 0l <0 20N | H 2 — u s <0 2 T 51 o ok &r o
_ Ol 30w G ol ¥ & I NN z W b
5 % - E 20 = 035 oy 10 ol 0 T — CUE oW = by
S zom.__oooI_OT R R R = A N .A:mox_.%% uwnw;_ 30
> = M= 20 N =0 or n I = ol - 0 =R ® 51 n
M W_ <0 ra @] ﬁ N__H__ w Tod P MT_ |_._|_Am M_.v_.“ < 0. mhu._ ol HW _I__M_ .__._ [} 3 ar M__.WH
| [ o — OoF = — - —_ ' _Ir uw —_ i - = —_ =
ElE wE gy _mmwof Tx ® o m P e 2D ol .
3 ® ol & ok KT _Al_.._ ; - o m_ = 0F .__Al K ~ ™ <0 ol (=] IN _._ﬂ__| o 10d K ol Ty
K @ olzﬂwul%w.mﬁ;ﬁ FE OB S g = g WS e 85 R 3
_aw:awo__ﬂwm_xm_Wﬁﬁ =053 S22 T DAL <
w of wz e o TR R k29 o K - " ho 0 20 &9 g do ul Bl G
5 = < W0 X 3 4M_=o¢%ﬂo_n%aoﬂxo o 3 I o _ g |ﬂAoaﬁ_o 2" < £
+EOL|M____aouoaﬁ KR T 50 o or o o EX ® Xm0l X g5 o T S
KO _x7EﬂHmo_tHH al R o zoz%ao:ﬂ__ou 5 R = = = T S
o M~ = 0 oy n J H Qt.xk@pln_xamd(NZF RS 3=
Wo U o= o op o I T Zl & W o s PO BRI K 2T N S~ L m
A.r.7|,.r4|rH|) D II__4%AL|__% __nozrgAQIH)I __40=JHW4E7
~N n o < = - _ < < — _._._._ K < o — 0 10 ot = N 0 W = = m w0 N 7._ =0 _x.__u
o~ D ] z W A7_.AﬂHuo_ﬁ) ok < KI B kS
2 = —~ == =T DT T T < REE g . R’
) m B =X ~ e N J o _ﬁH)AE_ﬂ%_x
LI H STz = = __o_._/.LrﬁMwo____
3 T 0 = —~
N
. ™
-

HE: 2021.11.18

tof Al

8

Mol &l

A= oF

278 - 189

2017.8.

HE:



o H A

[

o

RS H x| 7|

KRTS-VE-Part44-2021(R2) &

=
[

ter o0l

X

=
=

of Ho < =) ol - e
o A 2. o ) ﬁ._ i L 10 Hr wof
_ ﬁ H o = o ® KL KT " _
K - K0 = - = 0 K
I g § it ol oo oo N L
5o RO o0 .. § L s o o i
D - v R - < ¥ =z T3 B wg
u " ol TR T R es 5. @mN o5 P n
m__. [ mo =) Er .orm mm " o S s oo . mF
.mo __MH__ .xrm oK ot __o_* __o_* o o = ____Aﬂ= o W Mu = muﬁ_.__ o mo
0 = o mju = — ! 1 o K = -
Yy i il o ] od 1o 0l T
I_Aro |_|_.| i ﬁ oﬂ._ < KM 0F N_Arm WT__ il 0 .__A_._ 150 Lo R0 = od _A|
g Booxd 3 nE R ) IO L K i WS
= e e U ol _ 2 <0 S - 3
w0 RN I o BTy N oK
- Kol - ril I _I_I o =T
by s ME T mp X oTE R Hog e Twg®E o ogp W
RS- B T R R T ol oomouopd o gm0 gy o
T mo Ho zr _foo 11 ; ol? T . <A i > % OwmETdg DoF = ol M_T
0 e T N R R £} 2 ro I S M VR 1 <D
1 3 i .M.M Kl .__No_. ° .Axro <0 m_ 0d M 7m i M__F_ _m,.ﬁ = <0 = X ofd ! ol &
AN I J— 7| [ o0 —_ - - —_
U — PN ~ oo a0 2 ol 0 = <o = =
B oo 2, Uo 1o 2w ™ N n ~ = Rz ™ _ - - . T
BEF oFEofgEomBe @O Fums®E ok w3y
A R Vg g K Moo WKL T RN xR oF o
il MR g GeES e - m DKW N B R <l
"3 <= =R = MW U o T K R W < T m,._ A T T !
o = ! KU 2o T =~ S < - - = - i
Fag SESRaE®Twon 9 5 o EHO mE T WEDLE
P2 m¥PgaEapftesr o~ £y wnm_uAeAE_x.rr__xm%ﬂ@%ﬂ
g WS pRgRI® oMM S F 0 TR AR MR 0B 50 <0 ol 0 g
LH0 “T_Iﬂ o ; g ~ A__” RO X0 <o o HWsolgsddags o
Ul . of Ko /= 3T ok 0 o T — N — I - = = R __ — 2@ S oW oo - 5 .
T e A o R G S T TR taw e T@s 0wy
o_Mﬂ_@%Mﬂﬂ%mﬁl_xﬁJA_A_._SL_A 3 KO ok oF = K w0 o fo = 'l O- K OF K ook o Kook o
o K Wm il _A_”_ 3 Ab _ A_A._o KO0l 7 W ool <o <o U0 R <o %0 <o Gl
R o T o — —_ - K = — N - K 0
U n oD X oK T TIsREDagpUi Ik I OFT T OFT T
= = 2z ez = nNWoe g By ol 5 0 2 G 2 o < o K

L)
CH)
2})
of)

2021.11.18

NE:

278 - 190

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

Elo|C|of(2E[0f/H[E[2) A

=

o

LS H 07|

(XH)

=
[

E=PIEPl

X

=
=

< _.__r_ 1 o
5 -2 [ _ o - |
=l Kl KT ol _A_I KO ol
.ﬂ__.._ _._H_V LHo ujo = m or HrD| W
e H i3 - 10 a 10d ofu
OH o] 0| jij S . _H_ ___AAo m._m B ol
L ) : [} K r ; < K
ol 00 Al %l L ] KT ol LHo
] K0 %0 m._m . ol 7 o Ho = il o
s . L - i ol KO _ ] h
0 Y ~ 0 ._.r__ o ._.r__ _%_ K = Iy Bl < ol
%l KK Ly Ry W K 0| B ) &
o NN o 2 o2 . X =~ RT = o <0
= o [ o M f R T " 20 - o R
CR T 4 BORRpLEX o RO x % )
__mo_ H ._.r__ < < o KT oW Wo o L oF = - =) - = 3
ol el W o Uo _ o TR R R D T o5 g =
. 3 i A L @ &
FEY w a1 Tgghg = g ° g 8@
I oow < HH I wl o K 9 W 51
o o R i o N X Wt K = o = bl B R
<R I o n =M A 2 U = - e o 5 X ol
o ~ - = i N = U 1T = K =0 o] ol = x
~N % K0 K0 = g4 9 & = P K o o = %9 ar <0 Rl
" S L 0 o Rl Am ol — =0 N ® = 00 mr <
[— 0 _ K T = AT © - I |__A| -— - It 1.
ol g2 B oy mH ML hE D <! p Aggw i
Ry o 9 W R L TR _ N o - nNT R RN
i @ a2 oln B RIT 0N w
D L = K & TR, mm® T O’ LH DR %0 <0 ]
0 Kl r oK LI 0 - <V 5 )
o R A A T Ko 4 T .o MRk i
~ REN - = . K1 K = ulo AN K 3 K 1od Bl B RO op oF 2T
DN ol 7 < < — <l T S % oF 0 = — o 4 ol
K o FERE: I of U o g a2 FE g ol Bk =w W o
K0 b 0 ) R ol ! Kl = & K Moo 0 ] = _ 3 5 gl _
R 3 =258 & - o = J B S =~ 5 &2 LS
o~ v — ol T ol KO —, F ok ST wy B0 = S 4o M o R =2 ar ol
K K &1 51 ol . K H ol = —; 0o BN o =T m.__m — — @r_a or T o N 8 <l <
Erm uﬂ KO o mm ) m._ Eng W Mm 31 <! K K = __.ﬂ_ K uA__ Tl ol ol = 3I #0 m =K _._J_. xlz = %
2T EHTT T Y g 0 L R R - e = = K 0~ = N
=z ol M = ~ lUo <u <N K . KM o < = ~ K 2 — DK
o Bl &l om0 3 o= <R N o__._._ - o~ = IN _._._._ o O K ol —— Iy iy L= _ | _
))xn_@AExAEXﬁOA_o._N_.M umﬂﬁﬁmazamoz_.xﬁ%%“m_ _%JAIOO_EE?WD_K_Hm_xB
TEFE W= T T~ )m7x%7m__%ﬂm_%uue_1 pumu%_%ﬂ__ollma
— — n i NN - ~Am s o Mool B oar 7 MRy RI — o ol X
. _ (DY 2 _.An_ ~ [T i _Aﬂ _— o) o P — 1 - K O__._._ = N <
™ . = - U o o < MRS T W = w0 X @ = . 3l uF -
T < = —_ = = = = 7ooT_L09M1mﬂAf|Ar@=_._aocow%._Wor_
< (e} - < . oF ol 0 o Ko~ < ] _l_.AI i3 z0 vl <0 ol
R = R === wm KT ool
K <0 |_./.||_r|r\|anr/|)uo
T - T wWE 3T NN
N -
s ]

2021.11.18

NE:

278 - 191

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &
ZAER Tt

o

X AFA}
o

o

H| &Y XM H| 2|

=
[

E=PIEPl

X

=
=

7ol

ol
i

B AR OIR

QI E{H| 0| 27}

=]
=5

ol =
l:!E

=
o

il
Kl
HO

KA ZF

§ /5

o Ml x| 7

k=2

4

(=}

o

=18
o

7

=

G-

IR ESPSEELES
HE SHOfA|

af) ot
(6) Z|ZtAF BAHER| Al

7ol
40
pa

i

0fo

7h HZ A 220l E At

tof Al

[S)

Holl =2

A= et

H

o

el

S AlEe o= o
7h) Rt HX|Efoll A AR Bt

=

F

ol

|

Efoll A Al

FEZ1712] Eatbetefoll A ATt

2l) 2 d=7|(contactor) @

K

1ol

or

10

o

tof Al

[S)

ol gel

A= of

—
I[e}

(7h H=zAlS8olH =z

7ol

or

70!

Z7|(contactor) ¢

L) 2 &

2021.11.18

NE:

mdE HXMof| w2t kMo

—
—

t

X

278 - 192

lo| s
—

2

tEHol
=X =

[

7t) GRHEfOl M R

X

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

7ol

or

10l

L) 2= HE7|(contactor) ¢

mdE EXMol w2t ekdo

t=

x

Tl

if 2|

4|0

7h

b

ol

or
i

i
o)

=

=

[

rot

o

=

Fol1=

S
—

b

(o]
—

H &R} H

=

=

°f 37|

=
=

Sy
Aol

E

=}

7h EAHEf o A

|

(10)

7ol

or

70l

o

L) 2= H&7|(contactor) 9

TEE XMool a2t ek

[
[

17| =

6) Al

i

o

Ol At

=
=

(5) 7|Et

I
1o

Ko

2021.11.18

NE:

278 - 193

A X} XH=H O ZHX| (Automatic Train Control)
H X ALs4ts ZHx| (Automatic Train Protection)

(1) ATC
(2) ATP
2017.8.

HE:



HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

2 AAe MRt MEjolM XtZol| MR|EE ZHE J|7|5 A[atAd|e} AASIq REEE AME
x|, AAEMEHR 5o XM AAHSES =elsty| 2[sh Al=olct.
(1) MSEX| A™ - MEHERQ 752 AlESH| fl8 g=olct
(2) LRBMER XMAA AlY @ AMLXEMEX|} XML MER LS| S3tEeloz
AxIEMExI2] M52 &elsly| 2st Algolct
4) Al 9 9 YO E
(1) A=A
7b. AMERe| A4S 2 2ol JHs3loofF Fiot
LE, 2 Ul AlEM2IE e A9 SHMEZ Al"S sds5tn, sle 29 xtZo| HX
= AEfoll M AlRE St
(2) MSER AlH
7b AlE=A
X|Afofl ATS, ATP, ATC, ATO, TWC 52| Zeo| X|AXIZ} Mx|=lof lofof StCh,
Lt ATS &l 41 3 7| SAY
7h) RAMA S EER|Of ATS ZFR|7F MR Eof s F ol AA|SCE
L) Rt2hS 2o ATS X|MAPZF MX[E 2[%x|2 O|S3Io{(AEMEI} sle dF RAXE
At AXIZ 0lF), AHEOIAl 2o ATS X|AMKIeb HAXMOZ A S=rst=X| =el
=
CH 22| ATS X|&kXte] MSE HZASI0 Rt Al o|of AASZEISH] 7| &AL tHol| &
AHo=2 XA ATS K| atXtol[A] M-S MSIF FAIE =X, 2|1 A5 = XSS
T2 =N 7F ==X &olsto},
Ct. ATP &S24l 3 7| SAY
7t) Rpabal S Ex(of ATP EX[7F MX[= 0 = Hd ol AMAISHTt,
L}) XS 2ol ATP X|AXIZF MR =2 X2 O|Ssto{(AMEMZIL sles 2 XIMRE
A2 QIXI2 0|F), A=A =2 ATP X|AMAIe} HAKMo =z A EESHEX =l
stch
Ct) 2o ATP X &AM MM E XM STF XA S EX[of =AMEo sl Ests A St
T2 XMAUS RO os AHS HEMHOE Eelstot
2t ATC &l 24l & 7| sSAIY
7h) RARA S ERR|Of ATC ZHXI7F M=o s F ol AA[SCE
L) XtEF2 29| ATC HZ227t MR A2 o|SStH(AIE@MZIL fle % 29
ATC HESIZE A2 /X2 0|F), RIEOIA 2o ATC HESIZ2} HAXOZ o
Sxtsh=x| &elstot
CH 29 ATC H=s|2olM MEE HEMYEIL AHAMSERO F=al=0 s Yste
HetE =2 AAMAMSER o6l AtEFe ZEMOE =elstot
2h) et Egn DHHT o w2 Z7| 2 X4 2o XA Z2o| HEI 2Tt AlE
oAl Z=H|=[ofo} shCh
of, AMSEX| H|HAAMENL AlE
7t) A S ER| AESE SE AlY ¢ F AMMSEXZF OF0| Wle Ao|E &t
MMS R 7L HAMoz S =XE gelsict, o Fx|o] EMA E7imE FR
J2{stX| of|stct
L) 232 Al @ XS HERC 84 25 & Y & Yde = U H|YGAME(
M&: 2017.8. 278 - 194 HE: 2021.11.18



tod x|

o

k7t

FC} .

—

o 2l7t=lof flofok

=
=

=

_I

il
ot
ct.

S

I

=
to{ o|&tol glofok

KRTS-VE-Part44-2021(R2) &

o] glofot

°

A XA Z Ao
Ab
o

e

==

4

o

tof of 2ol giofof

to{ ol
toi o|&tol giofot

Abod

°

H Al

2
SER
He
°
S
~
=

54

[=)
o

=

4

=

o
5|
(=]
o
x|

=

=t

<

X

(2

HZ Al

4

o
=
o

A
N3

o
=

°

E

=]

S

=
S

H|

17t o

al
7| Xl =0l A

-le

Z-
=

|
A}
o

X
—

(74) ZIXIZollMel SEA|

A2 MEA X Aol Al
(Lh) Axfoll el SZA
(ch) Mojmjy Z&fA|

7hH A

ESIEP]

=)

o &
LH) A

X

=
=

@
ol

o
0
i
o

0

FC}

[ui]

S

I5t0{ o|&tol glofok

to
—

=
=f

O[ At

=
=

(5) ZIEt

ot
Bl
0f0

Rr

o
%0
S
0{0

ol
ol

i

4fr
1

%0
il

-

o
780

rt

2
100
=

K

==
10

KF

E]
i

od
N

N

=
10

ar
1
60
L

1l
0

ol

]

=

©-

SH2T HMOolA|

7t.
Lt

ol

30
iy
Zl
oK

ol

hi}

Ko

4

=

k<3

4

g2 flsiM= AZ7|7t A

©

4

=

Al H O A

[S)

0424
Z{ K| 0f Al
1K O A|
<3|

o
=

|

H
°

il

2| M O] Al

o},
(2) &

—_

1

THr
L4

o

b

i

e

ol
od

Alslex| &

51

S

o
=

2021.11.18

NE:

278 - 195

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

0~ =
Rl K M .mr.____
I ol RO o] = o = =
L — _ M._ |_|._| = Pl 1o
~ B U 5K 5 2 L) o
] — 1ol ol s ~N .
s od — = u =) <l n 82
ol 2~ od ol 20 ~N = < oL o
= 7 t—s I N S <+ 1 )
o o o pal zl onoK =
W KR RS S 03B - ¥ I
o o ar &z 3 E % =
W KM K T o K L P
7l S - 3l o KO = - N 5 o S
& o o — Y B! o Ko =3
ljo Koy op o 5 w0~ ] °
= . J 10 w1 oW g g H K
mH_ m] .__.n__. 70 N _A._o O_ |m| % I[e]
Ky <o o — 2l i Rl
o) A 2 = 5 woog 8 NI S
bl ~ 0 = K o il
mI = OEr ol _ = NIl <o N =
M_.w . -0 p_uo 50 oft i <0 T H 5
o - T < - K = <0 — 3 R &
._.1._ ] — Iﬁ_vl lo - [ El_ _— - 0~O
wo 5 R = .- <L m ol NEd]
_A_.O __o|_ — = o o - K L|._ (e
o ol ol N I od H oo R or o "
= H ) Sl K o o ol E o o ~I od ol
= = 0w - ol ol 8] H v ol o o I ——
T 20 < -4 < < o] Tod X0 ® T = — Ko — 2 o — 2
= W oT W ORI - PO S o2 oo W' o
3 "y BT WET R _ = w7 F O T
o 3 = 3 o = oK K o I3 ol o iof S o
H = 21 ujo o o o _ N oo - N all N —
wonad T o omdR W . - K ER® N Rl < Mo mw
K _ w & X3 g xR I I I L N T
3w S o 5 U gv o K K K 1 OF mu o o o o 2 <o ma®
< X K OKMKmoow R s U w Pevs o ma Loy
T I = =3 R A R S oA O = S ol | @03 g
1 © ol 7 mg <0 22 <r - o0 KO WL . M K PURED wont
il = _ <J oWl % <N 20K o o} =K KIr P ol m._m ] n R K0 — K Koxr —
TEW_I W o v o ~ L BH L T ®Teow o owd, K W e S o D
Trwdoamnm X P HERND o o Ll N oy ®EFN_F
[l o Vo > © 5D o ook 2, Ko o < = s R Do T Ind - ol &
ol 0] 7l ol ol KU < WM< . < N A_l 1 r=) KO L_.D.O ol o_l ™ ) K =1 ol HI N — o__._._ Zl =0 o“_o
TS wmm WIVNBIHL R moyg KON ~ N8
HommiomERcsr TABESS WM g N NN W 6 R L
20 RO Rr ST MM OROW0ORO RO RO OROOW RO gy oy M OT BT OBIA B OO TN W T
SO O H s WS L SRR TR O @m RN Yeet T o om o _
A N ~NoJd N oJdou T o 0 < B = < ; of & ~
— — — _| W~ = s s s s (o)} 10! — — — a —
N L L T R YT TR W OO <R o T o e < =
(ap]
< To ~ ™

2021.11.18

NE:

b 2=t
278 - 196

2

tod

°

=
= S

47|

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

=

10d

-

Kk

S
0
60

o

K

Mol &

F

ol
k{0

ol
0

X2

&
=

(2) Al

=

=
o

1 Al

=k
=

tals &

k=1

X|7| 2tHofl A

Z
(=1

—
—

CC

1

A

= 24
29
L

=
=

k=3
A

()
—

Rf A&
2 gt

k=1

=
=

7t

2N
F

(ZX[|7] 1CHoll A
2

ofl

=

Al =|0fof et

i
ar

FO|

A

|

-

ofl

of

(3)
4

AL

FCF .

—

S

51040}

2 AFAE

=<
X g
= 0| A}

L
Al

=

51

7t 71

AA
(5) ZIEt

(3) Al

o

5.4 A2

5)

oF
0
00
&M

10

M
00
&r

o
%0
S
olo

ol
all

i

4
i

o
180

rt

2
100
i

K

==
10

KH

2]
r

od
<l

=
10

ar
H
150
[0

il

ol

H| D

or
700

@

e XTAIE

100
T

ar

THIOISAIE

5

or

700

ol

2021.11.18

NE:

278 - 197

tol Zt5Sel aefollM =x| #HAAIS| A of

4

=

©-

8

4

=

=
S

<

§A|

(5}
o

e R Al

t&ol 7|

12kl Hx|AtefolA 7S Al Hof
(3) Ao

=
e

PN

X
2017.8.

(2)

HE:



gtct.

7

©-
=

tol Al

9

ol57| ¢

KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

&

S|

ps
=

Ho

=
10

/72 HEfoll A H o]

=

o

2 Al T

=
=

(=]

5

Aol BALZ

(5) THiZ|SAl

100
w

ol
ofl

ol

TIA o

21 A

=
M

4

[s]
(=]

4

(=]

k<%

LE. Al
Lt)
7k Al

ol
w0

o]

T
Ki

=
10

0K

7ol
no
M0
ofu
o
b
10l
0
ELl

=
10

0H
K

by

3
0l

pal

=

or
100
0
KIr

Lt

U
Kd

K

oK
ol
3

1

U
pal

K

ok

K
__o“_
21
ok

K
<
<

F
%l

_A

oK

K
uy

il

=
10

ar

10

Y

-

lOzll-E

Aol M=

=]
=5

1Ho

oK

Ab) A O &t

160

R eEfoll A F=2ZHx 0 7] 2]

x~
S

ol
m 7kx| 7| S-&Efoll of

L) ZE2HH 07| 2]

C})

A

7h

O},

—

<)

FC}

—

S

tof 7| S&tefoll o|&to| gio{of
Sto{oF

=3
XM sH
=]

9

!

—

)

o| glofof

o

A}
(Jerk)o| &

o
=

P

=

5

FO| HX|AMEfOM ZERIX=ZtC 2 J|=

=1
o

Sk
=
At

X

4

(=]

THe XAl

=
e

7k Al

(3)

tet.

110
oll
Ho

5)-(2)-7t<t

ol
iy
K

ol

2021.11.18

NE:

278 - 198

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

&

S|

ps
=

s n T g R el
<0 I <0 '} [s) 0 N
=) K ™ U S - o
T o S = i =
<0 o o - w LAY
A.__| _._._._ﬂ _I_I | __A_l \ﬁ 10
~ 4 A X
~ " g R m M
= Wl ur _ 4 =
= ol = dr 20
w_w _ g U ol H -
o3 IS) ] T W 53 | &
ﬁvo [ T CU ol m_ = 0f0 O
ROOK @ (W < 2 R E T
mn o Ln.w. 4 an._ .mv.u EL RO m .
- 3 T T ™~ 2 = T 1 )
K = K o o IR
H il 1o H o " w %l B < o
= ol _ ol - v ol Nl =
o 2 =T ol = K Ao W < 5l D
_ m@ K ﬂw by —_ - H_O
= m = ar H ) - (] X o=
E 3z R B i o U T w
Moo B2 or g U g IF
IR S Y oo U S = Mo of 3 o
ook M= 5 » = 8= g3 = o _ o
1o A.__. o__._._ % m_._._ m_._._ Hﬁw_u o = 1o 1o _.A._ o“_o ._04_| _._._._ ol _L_AI
3l ol _- T — = = N I~ - 0
Bﬁ_ ~ ®w Ho o oo o B_w B_u wo.omlox < Mw A
ook X + g W R RETAF (NI
or < b 1o a O KN 0T or or — ol u ol =
Zws & w5 Jreggh I Fwalaoow 2w
N T _ LA ~ L T & S K4 H | 1 N 9 O ojo F K0 ® o E
N RZ . O N NORDE 3 Do I armmzTEols MU0 o
QU e SR 4r 5 - = N &0 oL « oK > 1 = 7l
~ _Mn_ ] _._.—O o | | _ 0 ~ ~— ~ _Ml_ =.__n|_ S < <t _
o BB KD 5 Loy fow o A [P SN Ho s
0 - od N % fo) o —p ‘KT — o T
%o__m“mw___r.xs H_ﬁ%ﬂmam_@owowu%am+_o__%o__m“mmmmﬂﬂ R
w0 2w & OH e T T oW SR om do Bk P m I w s T W & ® < I 2
KO . ol =y — ol KO — o~ o~ o 00 o KO L, ol VANRVAN — od K0
rz= = 2By FEIHER o o DT =
L N ] o3 . N N CEEEE N ] T 0 ON .
T 0w =~ T " R N LS =
< © ©

tC}

—

<)

to{of
2021.11.18

[e)
NE:

=
=)

El gtol 7|

k=3

T

=

278 - 199

tet.

4

t2rol EX|&Efoll A =|ch

<

X
7k Al
2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[

E=PIEPl

X

=
=

ol

o
Kl

J——
110

=
o

0K

700
-

=

54

[<2

to1 Al

9

O},

—
o
=1

7
i

<)

T ol&folofok

7|5

s
-
oM HEZ AKX ZEsted dele Al

o=z 7|ls, 7h

|

=E|

(o]
[

%
(-

i

Lh &= a2y

Lt

tol M3

5]

ey

?_

i

oju

o

I

Iy
4

g F 7

T Jef=olM It

IhsE

FC}

—

S

FC} .

—

S

rofot

Ls
tx1 of&tol giofof

o

2N
to| 5

k=1
=l

tZI7Ex1 o] X[ ¢

°

o] 24

q

="
=3

o
[

5

7
(-

AH

5.4.2 HSAH

o+
Bl
:0]

Rr

o
70
11
o
Klo
ol

ol

ol

o

AA

NE=SFSeNEel

2ol M g5

t

x
of HE&lCt.

4

ol

10

——
1o

M sH o7 EOo|Ct.

F

Gxr2HA0M HSXHE Lol HMSH O

S

o
+

(BCU)
5t7|

9

E

A =5 0] 74
=g Hof

(1)

Il
K
1
I}

=
=

H

—

[

D C|AF0] oS AFAIF MASH

(3) C|lA3 M=

Ho
0f0
<0
"

Tl

=
S

A

—

—

St

°

SRS,

—_1
=

tod

8

24
=

Aol Mls2 A

SRR

AFAF
o

A7t H]
HsXlgol

o
=

A

(6) HI&HMS :

L

—

S

(5) M2

JHX| 2

b

~

<H

glHez O|F0X=

Al

KF
M0

AlZH
el 2t2d0| 49.0KPa(EE= 0.5kgf/cm) 7t == =ZtntX| 2

—

[

| O] F0{X|

A=
=0

ol &l

==
1o

ol

Technical

rolling stock.

supply and

Power

Railway Applications.
criteria for the coordination between power supply (substation) and rolling stock

to achieve interoperability

IEC 62313
(2) KS A 0006 :

(1)

ol

ol

0{0

ol

(3) KS C IEC 61133, T 7|

W& 2021.11.18

"
=

278 - 200

©-

6.5 MZ XS A

S "
=

MAlE
L Hof7|7|e] Heiral,

=

- 6.
(4) KS B 5305 :
(5) KS C 0704

2017.8.

HE:



EEXISINE

KRTS-VE-Part44-2021(R2) &

)

6
7
8
9
1
1)

(6)
(7)
(8)
(9)
(10
(11
(12)

(13)

KS R 9144 : BEXEHFZF2 ZSAld LY
KS R 9146 : HEZAZEES SAAY YUY
KS R 9156 : HEXIZHE MAY|7]9 AlHESEH
KSR 9213 : HEXZEEE - 12 F M2 Algd 2
KS C IEC 60850: 2 =& 742l AlARICSl =5 Mt
[EC 62313 Railway applications - Power supply and rolling stock - Technical

criteria for the coordination between power supply (substation) and rolling stock
EN 14531-1
slowing distances and immobilization braking. General algorithms
EN 14531-6 :
distances and immobilization braking. Step by step calculations for train sets or

. Railway applications. Methods for calculation of stopping distances,

Railway applications. Methods for calculation of stopping and slowing

single vehicles

EN 16185-2:Railway applications. Braking systems of multiple unit trains. Test

methods

) EN 15663:Railway applications. Definition of vehicle reference masses

EN 14198:Railway applications. Braking. Requirements for the brake systems of
trains hauled by a locomotive
EN 15179:Railway applications. Braking. Requirements for the brake system of
coaches
EN 15220-1:Railway applications. Brake indicators. Pneumatically operated brake
indicators

EN 15355:Rai Iway applications. Braking. Distributor valves and

distributor-isolating devices

EN 15595:Railway applications. Braking. Wheel slide protection

EN 15611:Railway applications. Braking. Relay valves

EN 15612:Railway applications. Braking. Brake pipe accelerator valve
Automatic variable load sensing devices

X M| AA-I Mol 2o A[AHO

Braking.
M7|ddlel Sl

EN 15625:Railway applications.
KS C IEC 62279:E =&
5t AT EQ 0

[EC/TR 61508-0:Functional safety of electrical/electronic/programmable electronic
safety-related systems. Functional safety and IEC 61508

UIC 544-1:Brakes - Braking power

UIC 544-2:Conditions to be observed by the dynamic brake of
coaches so that the extra braking effort produced can be taken

locomotives and motor
into account for
the calculation of the braked-weight

UIC 540:Brakes - Air Brakes for freight trains and passenger trains

UIC 541-5:Brakes - Electropneumatic brake (ep brake) - Electropneumatic emergency
brake override (EBO)
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MEzez Lhs e 48219 1ouiolod, ctg Alez FofZlct. ciab Al (2)= &1H

A2l EN IS0 30955 Zr=sIUcCt.

P\
L,, =10 logy 7, (2)
047[A Ay LML Z St= AVIE S2H(Pa)
Py o 71ES (20 uPa)
S7taSa# (Equivalent continuous A-weighted sound pressure level) @ S7F A7HE S
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ES(20 uPa)

Hi 24 2= (Background sound pressure level) : b &0 UM ESHSIOAF 5= AL
=0| gl i O 2o AFS tMAFo it sfAFol2f shot,

AMEEZ X 2R olEMEfel MAXCl MZEMN, FHi= 3:1000 O|sto{of 5o,
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™4

EN 1SO 3095:Acoustics-Railway applications-Measurement of noise emitted by
railbound vehicles
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EN 1SO 3381:Railway applications. Acoustics. Measurement of noise inside railbound

o

vehicles

KS R 9143: E =XIZF XL AS A g

EN 15461:Railway applications. Noise emission. Characterization of the dynamic
properties of track selections for pass by noise measurements

EN 15610:Railway applications. Noise emission. Rail roughness measurement related
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b, O EHMAZ|2l st Z[th JF2 500mm M2 500mme| Aol REEZSIEZ JIeE
T U2eH, 559 FAH2 ME AThoA =|Cf 500mm O|Lfoll RAofof .
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S0 Msgotel g, "Hotets ¥ EHCEI[ER EN152272 mECH

1 EN15227:Railway applications.

bodies

2) EN12663-1:Railway applications. Structural

Crashwor thiness

requirements of

requirements
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railway vehicle

railway vehicle bodies.

Locomotives and passenger rolling stock (and alternative method for freight wagons)

3) EN 15663:Railway applications. Definition of vehicle reference masses
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[E¥ 7] dUEEXNZ(HI(SR) S F=A MEF7|E
LUHFE T X T7|SA) FEML MA X dES fIeh =4 ¢HES Fetot.

1) OE'H_PSE F2H M7 SR el XA XX &X| A 2 52 EN 12663-1(Railway application
ra

| requirements of railway vehicle bodies)S &1 & = JLC}.

(1) —TLEJEI TAFSH © HM5Z (Structural requirements)

(2) st&3=71 : ™M6Z (Design load cases)

(3) 5|22 : M7Z (Permissible stresses for materials)

(4) st=AIE : HB8ZF (Requirements of strength demonstration tests)
(5) &ute : H™9ZF (validation programme)

2) AHFH EXIZH ISRl MAEM w2t EN 12663-1 == EN 12663-2 2/ol= KS R
9223, KS R 9228, EN 12663, EN 15085-1, EN 15085-2, EN 15085-3, EN 15085-3, EN
15085-4, EN 15085-5, KS R 9151, KS R 9152, KS R 9204, KS R 9205 S2 AMEixo=z Z11

=

3. *=H stEAE

1) SISAIEE 5t7] 2lsiME AHME Sz SHEEFER SIS EH s5t5S 7t8 = AU
= StEAIg(test rig) ¥ X(jig)E ZFo{of Stct.

2) MEHa FxA 15 & 35 AE QA O|X[(strain gauge) E 83 TEXI Fs5t7t B
of Zele= XI™ Soll Mx|gtct. Ao|x|e] FFELAXE ZBH™sI7| sl BLEA| =84 S
st gk S ALgsto{of Shot

3) AMlE © 2 AE & ot @42 M 7| Fshot
(1) EL22 22 /7R I S2 d|RsH Tt HE oA X|H™e| HEg
(2) A E2LFo HE
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4) Z+E SIEAE Mol F=A Mol otdslE 2|5t o[5S S Jhstct,

5) st&2 7tet woll= Zistsel 75% kK| £5tE Jist &, O cHAHAM F i SsEE7EX| 7tst

AEHE #4528 stojof st 2 BMo=Z Jt5h [0 SHEAEOIM EHE ZEZ M

e or rr
08!
ANERRN|

6) A7 =o|, HEE , HEY ool JehRlE UEIEES tES It o HY
2 F=x ol XESzo| eS| 2D StEE 2UF EZAF|7]| fs) Best x|
O 9 H=RIE olgstofob stoh. EEH, tEstEol Cf3h Bre{o| SHEALEA Il ool 2
MBIE2 xx|510{0F stot

7) F=2stE 25t A 2é=sIE Fol Al MA stE0| HiE 2nF BFEEHEE FTES0|L
MASH ZX|E 0| 3sto{of st | HX|e| RAHE Fstetdd Zet=|= 5 A ft=lofof ot

8) HIE Mo 21T Bx=es T2 FH= ofefiet Zo| ZHECt
SHEEH = F=&stE/g - +x=Hel FA
0{7|M g= 9.81m/ s? o =HJtEzo|ct

M&: 2017.8. 278 - 257 W& 2021.11.18



ofel =

of|

KRTS-VE-Part44-2021(R2) &

—

7| =ololM TtsH

tS=A)

S

el

2
=

&l

tod, 2 2

=
—0y

o

H

°

=
Cf.

I

—

tofof
Uperm

of

=
L

°

F20l0|
1+ (== A/
747

4

X
10)

&

S|

4.

fay

=t
=

07| M operme SEE

o
o

Ct.

F

<)
—

==

[S)

S350 HA|

Tolof 2= 2

L

—

<)

MZEe m=

—

—

2

o 94
07|M od

golct.

o—[)fiW'TVL

: EN 12663-12| MI5ZF (Structural requirements)2} Ct=

_l

0
<

t

ol

<+

hal
ol

oT o_l
=0 =0
| A 2| g
I= - I =
o) 3 o 3
» >
3 R
7o 7o
o - 0 8
Tl T w7
) )
) 70
0 =0
H TH IH nH IH TH
Eld | n | o £ o
- — 7ol 7ol - N 7ol 7ol
N LTI [ s R L o | %
ol | & R [l ol | & Bl Il
<k oK oK | ok | ok
w_ K K .M K| K
R L A R s
pall W Zl | m
ofo Al 00 pail
E=l o0 o oo
ol
»
n ()
0 e > 5 o
5 » S —
MlEm T Mg oo
LRl RS 1< @ o0 &
0 ._.1(_| 1 _._._._ n_ru
E] mo E] - %
0 El
700

2021.11.18

NE:

278 - 258

2017.8.

HE:



=
LN

KRTS-VE-Part44-2021(R2) &

el #=# Mz MF7|

X

=
S

e ERFH(T 7|

=
—_

sy
ol
EH

E=PIEPl

X

[HE 8]

=
=

o+
Tl
0f0

KM

il
1

o3

o
l[e]
<lo
Wl

o

N
{[0

Hr

K4

m]

KIr

Hr

Kd

m]

KIr

Ko

At

I

ol

Al & Foll 2

Hr

K

X

gl

FatEf o XpEo| FE

K
10

el

Ko

At

F

ol
ol

= Al RHEFA

pal

00

X

FetEf o XpEfo| X

K
M0

Hr
K4
=]

KIr

L

<)
—

LIPS

[e)
2021.11.18

NE:

= Mslojo}

—
4

=

=)
—

Easyur
S o

Eb
=

8

[st
S

<)

13

—

H

2 FEFMNL| FES

=
TEE Al
Tx9

EbA
H o
=
=)
=
S
278 - 259

Ct.
tap x|

L
1} X

[ui]

AL

S

8

11
sl

ch XS2|

F

—

Efoll M XS 2

AL
o

|

=24% oz
ol &7 xx|g

Al XX = =5 A =[ofof

= e

S

st

o
2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

2101 =

X

=
=

o+
Tl
0f0

KM

o

__A_._._._
0f0
N

<lo

s Xl =

of =xle=z 7t

= EM 0.1mx0.1m

ol
=

=
=

Ol A

t

(2) At 2lFolM EAZ EH Aol 7t

=]
M

At o
2.5kNE]

(1)

Ko

o

2
F 0.1mx0.1m ©

ot
=]

i Xl= 2.5kPa<l

)
(3) A& UFolM &2 EH XMool 2.5kPal|

I

3 x|

gdofl 0.8kNe| Z|5tE0| SAlof Tt

N
<lo

b

b

=7

WM SHK| fotot 5

ot mz0l

x|
S

Ol A &7t

2 ZS=ofof

4l

oK
ol

0f0

=

N
<lo

371X

2=

2021.11.18

NE:

278 - 260

2017.8.

HE:



CXEEIISA

=
=

KRTS-VE-Part44-2021(R2) 2 &t

2101 =

X

=
=

=
LN

JHLEA] MR MFT

o+
Tl
oo

KM

—_

ol ol

S,

S

%|5+0{ OF

x| =/ o oF Bhrt.

M
=

ohCt.

= UEE 5tofof &

2 Lotz

A

L=

<)

51040}

Hr
H

=<

A
M

b

__o_._._
K

F

=

7

Skl =

EN14752 4.3.2&

aef =

7ol

A400mm O] LY

——

[eFr &R PwoseT~006 S5

.

12| B 2) wwgssT~05K'T

0S6'T
006

2021.11.18

NE:

278 - 261

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

2101 =

X

=
=

=
[LE

Alo|Ap ok MR

ZHA
=

[HE 10]

o+
Tl
0f0

KM

Ho| 7t2 380mm, MZ 380mm ¥<doll +1500 N2| St

|atet S

Z|

2o

tlo

L

2 ofty

=
S

t

S

o Jt= 380mm, MZ 220mmel ¥ <ol 1000N2| ==X

-

750N
Fo 2 750N

[==)

7t.

P13
= o

Zole| EttollM ofefZF ==

S| X}
(1) oAXFEME =UEo| JI2 380mm, ME 220mme|l ¥ <ol 1000N2| F=ZI5t=E ofzt

I

I
=

Lt

(=13
S

0
K{o

Y
100
-t

0

P
oS |

(2) EZo|7} d=x|

T
Kfo
=T
{l0
Ir
K
TS

Zrofoll &=3t

=
o

tol Ll == stS. ofmf

~ ==
S=0°

o °[X}t Fgrolof

I

a0

A o]
[ i B

95%

=
S

Acceleration (g)

0.00

567

587
o.00

8.00

8.00

0.00

Time (ms)

10

20

100
110

150

G

UPPER LIMIT
LOVWER LIWIT

(€]

240

200 220

180 180

140

Tima (b

2 SHX| protok

o|Lt ol

Aol A &7
o}ok

B 22| =X|

K1

O|X}e} 11

2=

o}
s

Ol A Apd| 25

2021.11.18

NE:

278 - 262

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

=
[Le

=

1] el o™ MF7|

E=PIEPl

i
ar

X

&

[

o+
Tl
0f0

KM

7| Ef

al
instal lation on

of safety glazing materials and their

=

The approval
: Railway application - Front windscreens for train cabs

Loading of coach bodies and their components

vehicles
3) EN 15152

1) KS R IS0 3538 :
ECE R 43

2)
5) GM/RT 2100

Aol Ax[=|
4) UIC 566 :

OH

FC}.

[}

S

iC| 0 OF

4
(-

o &=3l

10| 7|

1T
(i}

}

—
—

=

a2
—

o A}

=

EN 15152(4.2.7

o

—

172l
welFel U

—

™

[mi
[m:

1

—

.I

X
(i)

)
)

1

2

(
(

0l
Ko

12 &2 L 2loA

ot

FC} .

S
i)

Cl= Zdolofok

7

%

otCt.

Ho 2 O|R0{Xo} ¢

SR

ujo

ol

i
H

.

<

T
©
K

<

otCt.

utofl Z4ciofof g

she ot

Toll

O

K

<0
150

K
Tor

—
[e]

Stz ol AL

=

0.8kN 2f =%t

—

[

LB

tC}
Ct.

—

b

—

S

S

tod,

Cf.

L

—

<)

to{of

°

S0l4 ®Zolojof
S0[& x{&ofofof

kY
(2) Fel&e 2.5kPa 24 F 0.1m x 0.1m Aol 7t

S =2 0|F0{Xo0}

FC}

[}

S

of o}

S Xl= 0.8 kN
2.5kNe| StES =70l zdC|ofof

2 2.5kPa =1t 0.1m X 0.1m HXof| 7}

2l
= 0.1m x 0.1m HZof 7t

o o
32, ®

[

L
—

stwe|7t of

~O

(3)

—

]

-

__.A_l
K0

ol
il
o0

o}l

P
=

o

—_

A

==

ol ==&t

PHl Rt

2let 2

W& 2021.11.18

| AlE

=

2

|

—

<)

278 - 263

lots stE2 6Hz 2 10°

2 FHM F=7t glojof

(]

o

{ HX}
1500Pa A}
2lE /=&

+

7h)

Lh Al

M&: 2017.8.



KRTS-VE-Part44-2021(R2) &
[ A

=1

FC}

[ei]

S

loted StE2 3Hz 2 10°

—

o
FAI | o|tjolofof

S

#*9|

2500Pa At

i

*
[

Lt)

=
[

E=PIEPl

X

&

S|

ps

=

) H wawomos T g <
Tod ~ < |_|._._||_ o o) K $ I_l__l T
- o = ok oF i o
=) = W N 3 o| ok 5l Bl 160
& = M R W o
— = @ © N K . le Hio
— ﬂn%_”_ N o o S K - K oF _._
= 2B - 2 = K1
= Al . <0 5 K o ) o =
i ol o o 2 ~ gk WL o N o
< o z Ko = 2 2 o © =)
3 A N _ b b=y :
K < K 00 T lo
o = = T TR I S - S k
4| — o = ® g xRKUsLs 5 °2 o
K18|S X o n — ol W - = ol 1)
TR R = o o- - L= o ok N K0 5 =3
SISl = kT O TR N T 0
Kigl®als L o i 70l WS ol ofy T = Klo
Ko | | | © 1o KIr - H 5 A0 g o WS il
LY o s S ¥ %k W o yT o
~ = o K . = [0} < fo— :._n_ —_ " - 1
o 2 _ux |_..A _”__._._._ I_I__I mV AO I__AI I_b_l H__LH 5 5 OM _|O._ _._.I
HH < 10 0 e K M = o = o == e < ol
= K! — ol K19 K0 — e
: o T d ToOESYE T ) L
—_ 0 - . =t fl —_ _._._ _._._n_ . _._._ _ <
Hr 0 0 nA/_ 3 Hn.uu o ™ 0 m._._m K4 ol .E v |r_._| = O_H o <
B. o L of 2 oo < 4 Y 0 1
8 Wl © _ —
Eﬂ_e x_M+&mW 3 %W%zﬁpﬂw S o I H
oF A ST o - RIgn & &nom ® B0 2 g 3
o mBhwod T g No Y <
O or of ol oS = B K| H < = I
Rl o Zom gwmiddds mowms T 5
< oo 2y g NP ®E o =3
o o T W s oy Mg o N = < ow o2
= m . B M T o5 < a q S8 5o
=5 1 R0 = = DK 0 N N MoK
T 2T Y RS ExE 23535 = &l
HTETETT =T pe® o H28R BggR a2
= %0 TswMBolsy Fdmzpg=z =zdr 0 S
E o= UV w0 w0 w wf Ki = R A N oo mﬁ & oo D = ol
0 NRO NN OE 2 " ok o - = o ol o _ oy < U KA
[ _ o &2y — S < o i ] L — oo
Pl o] — — — — - <U" 7T mo «lo WOz o KB g %o O k0 o N
R I I P %quar_.l_xoi OE <1 I KW o o A | A K of
N - T T-T RN < o -~ n oo oo ok
I+ = .ro_uuoo_HHHE_ﬁo_nm__.,o_u___o_n.r.o_uylo_u5 o &
0 U ol T N O 1 oW E By E ST )
o o mﬂ ol L RITEG R T RG IS
— o — — — — — _— _O |_._._
N Mz e = D
— o o
) B el
A..

W& 2021.11.18

278 - 264

M&: 2017.8.



KRTS-VE-Part44-2021(R2) &

2021.11.18

NE:

278 - 265

SEXUEISINE

S|

ps
=

P IES

i
0f0
<0

12] x| A

=:E:

Twl | ow
00 | oK | — —
e 3 S | Ho =)
mr| 3R F K
M “E SlER
3 O% % 01 wm 01
AR
o | oy ||| W
_”__l N ™
o | & g
Ok 0K
l—_._.-m.o -
= |~ |7 ~ N | = ~ ~ ~N | N
—_ — N —
K
>
)
X
o —
£ ~
sl |l W |
S | YR X
o ol |~ 7l K| | Ho 3
<o |WH Mo | S [ ub|nn <k o
i) = N —
e of a
pall <
1T
<l

2017.8.

HA:



HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

[EH# 13] LLHEERZH(H7|SAH) 2| RAX[XER| HFI[E

MEHY
LU X (M7 SR | FHEAI(CHAL) 2 XM E AZASI X[X|Shs EA[( XA XX E4]) 2f
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2. AAX|X|Ex|e] MA & S
1) YEEE T AZH(TT7|SAE) el R X FHR| A D LB EN 12663-15 &g 5= Uct.
(1) = 7Ag :© M5 (Structural requirements)
(2) st&=7 : HM6% (Design load cases)
(3) sl&3= : M7% (Permissible stresses for materials)
(4) stBAIE : EN 12663-1 HMI8ZF (Requirements of strength demonstration tests)
(5) Y& : EN 12663-1 H9ZF (Validation programme)
2) LUHFEEAZ (MY SAH e HASM w2t EN 12663-1 2/ol=, KS R 9228, EN 15085-1,
EN 15085-2, EN 15085-3, EN 15085-3, EN 15085-4, EN 15085-5 =2 Moz gt
T Act
3. Hohy[E

|
YRt xH o ABFLAE 2" ol StEEHM FFHYo|L hEo LMK grotof

M&: 2017.8. 278 - 266 W& 2021.11.18



KRTS-VE-Part44-2021(R2) &

EINEINE

=
=

Eﬁ
100
20

ol
ol

1
T
[ Uy Uy Uy U o =
r | 4 bk o | A K K S il
100 | =0 0 |4 el I = 10 10 0 10 o 3 <
ol | 3l i il < |3 Pl ajll ! ! z W.w %0 _ T
< s el ~ HMH ] pajil el el el B0 o] ﬂ;l GL Ko
1 | e I Ul L 0 0 T = A K 1o
X |T = T F = = ly Kl
o) ) ) ) ) ) ik
o
. R
K K i — | & — — -
- = = = = 1 = N N <
0 = ol ol ol B I Y S K
= KKok z = RD M wog xR S0
= = H B. ar Tl of = K| = KO a3 i =
1 = IH i
o Mz = Ul Y = ECOJREE PO N HE K o
< N oH RI| O up B K Koo 2 kMR 3 =
R 0K o ir o = 0 K
o Ho
T W I ~ ® — O e =) . ®
3= K < 7 < o< 3 < o < 0 oo 3 K N ®l
ol o K M X > K oK ® R |W (i ol Rl S <
< iof 1o lof lof lof Ko} T Z|IK K =
Wu oV ™ © S 2

2021.11.18

NE:

278 - 267

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

EINEINE

=
=

_l|_
T
E
ol = T = T < Rl
70 N i o < ®l B o5 < o
e i N 3
< mewmauuﬁ%%xl_:uamwﬁ_ﬁ u
I Ko 3tk ol XS H Iy oo g =
= eI R =T o
o Ar & O ir <k
T
— K —
R
D2 S SRR - — R0 R0 0|
ol = G T =l i o o
< ol & i Rlm0 ok W H KX Jn_._ g H
o o B R Hr 3
— T
=
Iy 1ol
- : :
r= 0 I
Ll o N
< 0F oﬂ
£ _

2021.11.18

NE:

278 - 268

2017.8.

HE:



HEXUEISINE KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

HEH ANE4H Al Echat

=
el
Rl
o
I

H| 1

ook

A
ol

02 o 0X i
[o]]]

Off O o O O

0

o 4
_O'L
> > >
o g

ol
-

3 Al
1 A=A AR T Z=H|

ol
-

m Ho A

I
m
~
f
A

2 CHRFA & CH &}

4 REM| KX ZRIAl” | REH KX EHR]

r2

A

o > o
> >

2 oor o 4>
0

0%

9 N N
>
o

0o > oY o

wa o
-

et

5 A M K| A| & =&

HiL o

A

r

‘_
2l
o
>
11

o Ok
\J s el
-]
° I
o mx
oot

r
=
oo

W

rion

z

F

o

>| >

Bl
o oY |ox ek IN >

o
A TR

el
Rl
=]

I U A )
o

>
Rl

6 ST E x| Al 2s4E
7
Z

M&: 2017.8. 278 - 269 W& 2021.11.18



KRTS-VE-Part44-2021(R2) &

EINEINE

=
=

H
o
ol
W
K Ju—
) L gl = 2 T
rim s® < | ™ L~ N S 2
e g O I e B g &
TS ER ES S F S S EEES L ES S AL FY 2
X0 o o Wo & R0OZ0 X0 4ol O uo w0 = <H<0 Zo J1 R0 R0 XC|H RO o o, X =T o i &
pHed TRrmEnmad HosdaEar o meImaod®de e "
=z | olar Kol R Wo ot ok T Wo ™ o Ik z
=
1
Ho
— R
- ™~N - [
o) ul < o
R & Bl 7l
< % (i ]
H
@
M
T i
e RO
il ﬂ
< K
K
H
3l
B! -

2021.11.18

NE:

278 - 270

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

EINEINE

=
=

_I|_
£
< I <
T Iy =T iy | ._o_”_ - ol <
i m o m®_oBE o omm __m_ ER b
I e Il LR L 1 < B BB WX X sk
e A S O B Bl Tomnom om 3 S < omn ook U ol W0omnomno@nown R
BIS ST I W03 m <ol iRl < Ko KIS W5 X < <E O - N N e
=l o e N T T ol e R | ST N I S i T Wz g of oy — I = ® T | o
7 3 K .9 9 Bl o KWK K o, o T WH|ol & = Jo Jo o = 0 Wo ® %l
D0 WK oF W M TR *F T Kk i S g W ~ W w 0D
I = o) X = K = B N X0 8 2RI Ko oY B S om0 m0 A W o= =0 ol RI Ko K| K
= T R ol I =T ) I T I T T S Ia
G ofJ R B RN Pl = @ M !
of = 03 oo © x
- K K K =
<0 K0 KO0 K0 I\
= Iof ) > o o
il ! = = 0 5 ol
< <0 ol Ho 2 ke
K Ko = 3
- 1ol
__o_”_ mm_”_ =
»= i <
< < ol — -
T K R < I LE
M K0 KO R K0 -
Bl iof S K0 N o
< |A_.._ = LHo o) ol
20 Bl = 20 kil
K Kfo 1
=
1
M_ @ o e = =

2021.11.18

NE:

278 - 271

2017.8.

HE:



KRTS-VE-Part44-2021(R2) &

EINEINE

=
=

_||_
T
il

Em i i

o F T 0 R0 X O®I| A

BT e TR <

< B E R H K W

o (RU o EOo o Ro| Ko

= Kl K K

b

<0 =

W K

s s
ol

M <
pall

| ol

< L
Ko

e -

T ~

2021.11.18

NE:

278 - 272

2017.8.

HE:



H| D

KRTS-VE-Part44-2021(R2) &

E
00
@

tol

K
Ko
OF

_xru
ol
Ho

o
Kfo
20
Tl

5
=

THA|

o

<l

[un!

R -2 &

Tl

ol
Pl

K

=
=]

FA| === Al

X

=

54

[<)

CH X2 2] Al

—_

~N

<lo
<0

Tl

ol
pal

K

K
<0
ol

K
<0
ol

L

K
0

—

K
<0
ol

K
<0
ol

K
<0
ol

ol

)
KIr
o
Kfo

XA

=~
(=

%0
KIr
00

—_

K

K

4

=

G-

b2l ZEA|

X

EINEINE

=
=

&l

O

8

2021.11.18

NE:

278 - 273

2017.8.

11

HA:



H| D

KRTS-VE-Part44-2021(R2) &

Eﬁ
100

ol

4

=

S

2HEA|

ZlsdAt

X

Kl
Ho

g

]

=0

=4

N
{l0

3

(=]

(%

3

=

7

&
&
=

A7 AA

v

ar

M-S ZRIH 0 Al
H S H o x| A|

&/
AA E=| 22|

!

Hassd HolExAl

=3
=

XM O1A|

4

il
Kk
ol

L

(=]

5

(=}
3

(=]

3

=

(<%

<

4

=

<

4

=

4

(=}
XAl

7S Al

]

=

4

=

S

<

<

©

7IAl
x| Al

L
=

I

o
2

|| Sl B A
=t
=

M St A

7l
?_
| of

7| 4F7 M O Al

1

7
(-

Aod/HMs 2EXMA

ura )

K
<0
o

x|

b

M = o

K
<0
ol

Tl

LHo
oK

Jjo

EINEINE

=
=

Il

(e}

14

16

2021.11.18

NE:

278 - 274

2017.8.

HE:



H| D

KRTS-VE-Part44-2021(R2) &

Eﬁ
100

ol

]

=

<

4
==

=

S
3|

3

(=]

]

=

(<%

<

7171 Al
RIA
TIH[Of Al

FALE Al

()

i

SIS ESESEE LR
prud

7|
AR MR K| eHAA A

2/ 2H

=l

O
=

ol

20
Tl
zl
0H

s

Ko

A

EINEINE

=
=

Il

(e}

2021.11.18

NE:

(=]

54

[S)

=

54

AIHO1A|

X O Al

24

— =
|
—

=

2|

KMol

4

L
—

278 - 275

4

=

<

FRH 2 K| SR Al

s

2017.8.

18
19

HE:



EEXISINE

KRTS-VE-Part44-2021(R2) & StE X (&I SIH)

[HE 17] A2TAIE Ofar

0

o A

4

oet

Mg Alglets bl 3

| o T

12
0
>
oot

]
x

IEAE
27 X Al E
A of 84 A| &
AN ESAIE
Tl SAIE

JHEEEAY

2 HEAIE

Hesds

Al

HEMS

A"

HesHzl 5HAIE
45T ZYHAE
(ZIAMS+X7 M S)

T EYHAME (MM S)

STFAZE E™HAY

M3 oA =4

| &t =

Al

IS SHAIE
UL SHAY

(ZIAMSHHZ M S)

N
iial
R
>
il

e
2z

M&: 2017.8.

278 - 276

W& 2021.11.18




KRTS-VE-Part44-2021(R2) &

EINEINE

=
=

_I.._
T
il R H X
o - = _ 3 K ~ = H
R _Wﬁ_ B 50 O 2 ko o Ol o ol
Eﬁ__h__P__h__Hﬂ_ B 0 - B 3 MMQQMQWME <R @Rk |40 m o W .
35 5SS T (o omoog) & g ® bz 0o R T @ oW
w5 S SR 44 < I T o T L R R P B B - Wl
<3 o o0 ook ROBK RO WO | g R EN MRy g EeT g s s 2T S D
T = | KO IS o | = ur st mNRE N e ) k0RO Q0 B g o » DN Ty 3
- |3 KM = K oo |47 T/oH W | =] o |3l o = W &=z )
T |0 7 OE o R oy UL~ o 0 I o Kl g mRyFo o
oo Ho Al | < <R 2 Rlbo T H
~ <1 K o |3 w_ & R rd ELl
o0 NN Kk
20 5 o o o o o o o < ol ol
= o K K K K K K K o < <
Bl = 0 0 0 0 0 0 0 20 % H
< = Al ol Al ol al =l ol K OH o
R %0
il
w0 gl B
=< - < o
o . - wl T ol KT 20
& < Cl w0 w0 [ < < < 4o -
e T T < < S 10 0 B =
il K0 o olo [Ho _l/_.NI r3 wjr m&o Bl H
< R N Kl o 7 i 2 T ol
oF 0 Kk o = 3 ~
ol <0 N
3 : 0
mﬂ o) © ~ o o e = A ® )
3.

2021.11.18

NE:

278 - 277

2017.8.

HA:




H| D

or
700

ol

E

Z3 o]

|

ujo

Ko
N

LH
4

S

K

L

no
4

N

Kl
Okl

ok

Kl
Okl

.

ol
o0
110
_x_._|

oK

ol
o0
10
]3]
K

oK

IH

[\
s

(o)

or

KRTS-VE-Part44-2021(R2) &

o

&
=

Tl

_—

]

0K

T

Ko

EINEINE

=
=

Il

I

Bl

15

16

2021.11.18

4

=

k<3

NE:

FEAZ|ER] Al

HiAs
==

278 - 278

2017.8.

HE:




