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SUMMARY

I. Title
Braking system and keeper technical development of the high speed

vehicles (KTX)

IT. The purpose and necessity of Research and Development
1. The purpose of Research and Development
We reflect the requirements for brake system of KTX vehicles, and
ensure the smooth interface of devices, and compatibility between
existing products and prototypes. We also make out the prototype
specifications and test procedures, and maintenance manuals. The
performance of 47 components including 4 kinds of brake panel
assemblies, are verified by certification authority. Durability tests of
17 items are conducted for commercialization. We make out
maintenance manuals, and estimate maintenance costs. Finally, we
verify the performance of the final 18 items including the brake

panel assembly by static and dynamic performance tests.

2. The necessity of Research and Development

We imported all parts, especially parts of braking system are the
same, because publishers have evaded to transfer technical
know-how of point parts to us since KTX's introduction early.

Although parts of braking systems of KTX vehicles must be
consumed much and changed periodically. They are depending on all
incomes. Most of braking systems must begin heavy maintenance
since 2010. By the way, the price of parts are expensive and We

depend on the technology of foreign countries. It is difficult to be



supplied in proper time, so Wwe require absolutely necessity of
localization development specially. Braking equipments have close
connection in safe operation of train. Therefore, unstable supply
system by evasion of transfer of technical know—-how and expensive
price disturb maintenance of railway vehicle, Citizens also go through
inconvenience to use railroad. If supply of parts is stabilized to
localization development of braking system, KORAIL can make
KTX's operation and maintenance stably, and We can move from
subordinate relation to equal position in technology relation. Like this,

the Research and Development need absolutely.

IMl. The substance and sphere of Research and Development

Using Bogie control system, KTX's Pneumatic brake system assigns
air efficiently. It i1s classified carrying bogie brake panel, motor bogie
brake panel, driver's brake valve panel and pneumatic auxiliary
panel. We make 47 prototypes through design for brake panel and
other parts. Afterward we drawing up specification and test
procedure.

We don’t only conduct a performance test to the prototype by a
AB(Air Brake) tester of manufacturer and a brake tester of KORAIL,
but we also conduct the on-track test after verifying performance

with the presence of certification authority members.

IV. The research and development result
We have a general idea for performance of brake system used in
KTX, and draw up design and make 47 prototypes reflecting user

requirements. We review between the existing products and



prototypes. And we review between parts and the others. For
elevating performance of prototypes we plan test of performance
valuation and draw up specification and test procedure for
prototypes.

We have made out prototype design drawings, specifications, test
procedures, and 61 Kkinds of maintenance manuals, and have
estimated maintenance costs. We have verified the performance by
the tester with the presence of certification authority. We have
conducted the static and dynamic tests of the prototype. Durability
tests for 17 items including distributor have been conducted. With
regard to this study, 2 designs(EPB cut-off cock valve, main relay

valve) have been registered.

V. The applicable plans of results for research and development
KORAIL will use the design drawings, specifications, test procedures,
maintenance manuals, and maintenance cost estimation data
practically. In the light of the seasonal environment, we will
commercialize the system after we meet with satisfying results of

dynamic and durability test.
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H2E =uUiel 7l HE

Ald 20 AR FHEA
1. KTX-Ad 24
7} N &

KTX-2Hd a71As A 262 AsE

2

J A o] Y E(Brake Blending Control
Unit), A& Aol YEBrake Control Unit), &5 A o] %] (Anti-Skid Control
Equipment), 7]% A% 7432 (Mechanical Brake Equipment), T~ A]% 4 E (Brake
Translating Unit) 522 Yol Xt}, F7| A5 A 282 Q15 (Train Line)S &3h
&= dH(EP Blending) AlojAl2glom AAAQ AlsAo= Als Ao

TUEMBBCU)AAM F23 AleAd i = Az A BBCUMA =938

Zt arg Aojste Al Al fFHEMBCU)7E BBCURY-E #e AsAHS A
Ao Q7Fst Al Wut. wpE A5 H (Frictional Brake Force)s ©3]3l: 7] 2 4%
FA+= @l AE5FYE(Tread Brake Unit)9} t]l == A% E (Disk Brake Unit)7}
Ao FHAE @d¥ AlsFUE(TBUZE AX 51, 3t v AsrUE

(DBU)7} A A€},
BCU= AlsAE& Falets dApAlo] Fi3 shAlo] oz =7 F-Z€h
AARA o] =] F7E-L& A5 d & A oY E(Electronic Control Unit), E5=1FA] A o] 4]
(Anti-Skid Control Equipment) S22 FAYHY, FdAo] HELS Aydsasd
(Electric-Pneumatic Change Valve), %A 2 (Relay Valve, 713 dxlH ¥ 3},

et& Al o] W ¥ (High-Low Control Valve, =438 Axpln) dHMA, 37]ZE

o FAH

(D) A= 4
KTX-4H32 105 HA@P8T), 5 PC1+8T+ PC22 FA €t PCE FH2HFE
b, T A2 diabel s dH .

_12_



(2) &+ =4

(7h)

()
(th

ot A

NNFxoR, 7)eEE -3BT~+40T, HANATF2 120 m/AIKHA14 m/Y),
HoO A2 125 en/A1ZH29.6 em/<), 7€} WA

el Ad7s zzdelefof et

MrzAoR AL 1435 m, HFulE 35 % 7 olojof g},

AFdsom AugdEE= 300 kn/h, AAFHALEE=E 330 ko/h, H oz

=, M, Bhe, A2 Sl

’ ’

5= 1.06 m/s’(Deviation on requested rate:+5%~-0%), T &= (W&

°F 400 ton, AA T F (W)= °F 434 ton ©]ofof 3k},

T
5 A5

(1) ExkA1<

(7h) EAkAI Y

S 300 km/h

m HA g 105 (2P8T)

m 25 (W) 403 ton

m Uk 2 (W)) 434 ton

m 5 H =} 4 Bogies

m B ) 9 Bogies

w2} 527 920/850 mm (new/worn)

n AL 71E=AE27 885 mn (Half worn)

U ey 1,435 mm

m A AR A S 1.038

(W Asadd o4x4d
2

. H e 1.06m/s
(Deviation on requested rate : +5%~0 %)
With in 3,300 m from 300 km/h

m A5 A2 (1] A 5) With in 2,600 m from 270 km/h
With in 1,850 m from 230 km/h

m X off 7wl 35 %0 ©l3t
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m = o) 2} 3| A5 EA - Bogied 2t (1 M/B)
A A5 4=] : Bogie@d 2t (1 M/B)
HHAEHA - Bogied 4T
m 540 %} 2345 4%]: Axle B Disk 371 (Bogie & 69H)
[} 216 AlsX s L8]
300 km/h 270 km/h
- B s
R Hel(m) | Al2HS) | 225X | H2l(m) | Al2Hs) | 2B
(m/s%) (m/s?)
wens [ S2HE [ 0890 | 8.4 [ 089 [ 3002 | 801 | 04
S =
oAt X OHXH = | 4583 | 110.0 | 0.76 | 3545 | 945 | 0.79
SIMHS , ) ) )
HIAHIS 3| : dl 3,167 76.0 1.10 2456 65.5 1.15
MNetHdls | 3,235 77.6 1.07 2513 67.0 1.12
TP AZ2Hs | SIS | 4,198 100.7 0.83 3241 86.4 0.87
HAMMS | 2lMAHsS | 3,352 80.4 1.04 2597 69.3 1.08
=3I MsSHIANS) 4,079 97.9 0.85 3155 84 .1 0.89
NERE §|’_&’>'X1|% 5,340 128.2 0.65 4143 110.5 0.68
3/4 A2 Netdls | 6,189 148.5 0.56 4951 132.0 0.57
< HIA IS SIMMs | 4,399 105.6 0.79 3422 91.3 0.82
| dENsE 4,500 108.0 0.77 3509 93.6 0.80
230km/h 150km/h
= gz Hz
T o= JHelm) | Azks) | Z=E | Helim)| Az | Zae
(m/s?) (m/s?)
wens | SENE | 2065 | 646 | 099 | 847 | 407 | 1.02
4 A ALE H%:’;Xﬂo 2,443 76.5 0.84 997 47.9 0.87
SIMAE | 1,71 . . _ _
HIA = gl; dl 710 53.5 1.19 724 34.8 1.20
Netdls | 1,753 54.9 1.16 739 35.5 1.17
of A = o AZHsS | MHAS | 2,228 69.7 0.92 906 43.5 0.96
HAMS | SIMAHS | 1,805 56.5 1.13 754 36.2 1.15
=4+Z2I) IS HIANHS) 2,178 68.2 0.94 865 41.5 1.00
NERHE il/_\oHX'”% 2,862 89.6 0.71 1172 56.3 0.74
3/4 A2 MaMs | 3,433 107.5 0.59 1403 67.4 0.62
< HIA IS S|MMls | 2,386 74.7 0.86 1004 48.2 0.86
T HEHsS 2,451 76.7 0.83 1027 49.3 0.84
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4,000 mell o]2m o] AlF
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(v} 718k 7124

o
ot

[}
¥
o
N
N
o
Y

A F B AAF FH(@ | MEE FHe) v 31
W 2} & F= 1)k A] A 2] 12,950 13,010
B A = A7) 3,220 3,275
o2 A F A 7] 2,105 2,125
FAA S AU 70,000 70,000 77 A9
AR 800 770
A ZFMR/BP A} e+ ¥ 5,400 5,300
% 9 AMR/BPA}eHH 5,300 5,200
FRAATERTWE 920 850
=] 460 520
372 E 280 420
ZolAl g 580 500
ore] 9] 1,120 1,120
Xpohl B 1,095 1,180

(2) Assde A7 AH 284 HAE

Ao AF G2 sqHL 71E AFH 100% SR ES 2 fd
el e Fol~E FdsHA AAS AT £ dES AHEr] Hel 3D i
Eoto] aakst RS el AEsteete ol fles el wAkEr s
o ALY A FEEESE AR E85t0] AHEstdete AT o At

9es FAsgr
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2. MEEHS A AE
7F. A71H JdHH o] &
(1) Ay & AolE oA E 2 (Connector & Cable Assembly)

SOURIAU 838 (9¢1) SOURIAU 838 (199)
(8380E1E091BINOA) (8380E1C191B1INOA)

g AR AE A 48 %
7] A

Hojak AlsA e,
FAlEAE, s B

[29 311 7dE & Alo]& oA E ]

AE NIz ARl 9mz} 199 AVE T} AL AT 97 AMEHE AR A
ool AHEE, 199 AdEE BEUG AFAL, WA ABAY, T nx

Aol AHgET. o AMEE Sele] Ade] A/ AP ATAY 7h FA ol
Addrh Zaz2e e 223571744 6412 4= AaFih

47] SOURIAU 838 Alel= #AMEE 598 Syt gde ol fi 2 AFd
Eo] o] AYHE F3le] AF AAHY] wFelth. F KTX oA wd e
Al H o] 25 Yate] o] AWEIZ} ALEH T 97| "ot}

JAEGER 3% A¥EE $8tix A%ade] BP geasdel a4 Avez
Sl E8HE AFl flolA a9 £ AAE AA Fuad

g el AEHE 638 F(Male) AWEE FelA T8 )
dofrt ah= Aol soets G717hx 6709 o4 Al EA7) glolA
S AA N olZlsto] AlAedth AztE AE2 FEEFARlA Baeta = 69 o
(Female) AYE e} AFA TS AAsd 12k Alzd AdE AE2 Fo] 2 H o]
AAFRTG FolA AFe] WA P APRLE AU AYE F A PR

=

ato] 2aF Al AVHE 294de A 5FEAE 1d Agte &

£

[‘L
-
g0
lo
&
4
o
o

N
M
o
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JAEGER (391)

6% 4~(Male)

(19 312 63 ZJE]

37 9H(Female) (YA F)

38 F(Male) (9A1%)

Lt

[19 3.1.3 39 ZJ¥]
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SHUA Alsdde] Az Al AMEE = 38 AYEE ol T

glojd FRFez 25 5 g7t 6714d ol 2e= AV AT AE A4
71t 5 glold sl dAE Skl AlAstrI = 2As A

H] A ZEA) §F e 2~ 9] 2] ¢} ] AA] Al o] A A o] AFR 5= DIN(Deutsche Industrie
Normen) 7t4¢] 719 E = =elA drtqoz A 73 5 AT AA &3}
TS FEsT 53 AdEHE AVPEA 4 29 ACd ARSEE. el A
7 oM ZRAREY el EFeed 670E A 2250

-4
o
et
4

CM 5152320 (531)

[-19 315 59 9 E]
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LK

(729 316 Alo]E a}u| 2]

zkzke] AEddel A= Aols stulZ(Harness)olvh. 2} Als =1L,
AEg ek g 71712F A QlEj o]~ FFgolvh AxlFALe] AFS AL e
2o} oldlg] AFoR o]FofA] glom, ksl AEFLS KTX %
o] ARg¥ Y NFF 63 826 %41¢] olelz] PRYSMIANjite] #8270 iy
g3kl Azttt

£

Y
_04
(il
rlo
[l
OSE
)

- 25 -



(2) Alola 229X

BURGESS K5-UL(9¥A|3%)

Al Alsad-g MV2IC Type AAH

[2¥ 3.1.7 BURGESS K5-UL]

CROUZET 83106 BZ-2RD-A2

BURGESS K5-UL2 MV21IC Type dA¥el AbEH = who]az2 Z9jx]o|th
ALl AEL BN = A7 Al fFger o] lojA wpgE ¥ 277 A2
H AEela, 29A7F RS W o A 247F QA =S Holdth 2y 2 A
T2 HAAAHSAB WABCO)O ¢siA] OEM¥ A o® AlZtd AlFom A=A
olele] PAl = Hlol AFolAM T 5 gl ATl I AlTOAA FEEHE
BURGESS K5-UL2 BAl= A7 30l ot o x 2o SlojA k& & 2707
AZE AH, 2927 23S W g A 207 dAHES Holdu S5 F A

me AFgS 7o AR, WRTEe MR Rthe] edd gERl de] AF

u{u
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ojtt. AldgAle] =Aks JNEE AAE AZel WM = AlTelM FEEE
BURGESS K5-UL= AR&&taL, 32 dd& T FAIE A

nc)
o

o
Fl

SCHALTBAU S800 b 20 Telemecanique XC1-ZA2

A8 BP vl 44 BP A5

2
)
P
2o

SCHALTBAU S826 b

Tell A AAE I FEHE wo]lAR A= 58 Jhsd dAIES Fe 3o
Bobate] AAED} S AFS 9o 93t SCHALTBAU S800 b 203}
S35 AFo]l mPro] CROUZETHHIA  7jrslo]l  A2Em  A|w
SCHALTBAU AZ R 29x9 == do] ¢ sl /1A% Zolr] A4 ES
Aestd. e Aol 3700m, KTX AlTFA ol Al&5 & vlo]az x99}
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L2 A S B = B
(1) 7AEEY sid B2 334 UdHHNE HE
b A w Ao o sid FE 94 HE

KTX =2bsp7ide A3 g2 FE2edelA 71A7Fgstadn. 24

AdlA F&3 AES 714 3D Edzte] 3+ A2 & AlAE A& oA
of AFEHGANAN 24 FEse WA} Algeolde Fste] At MEE
Agadel FHe 4 4 A A LA =S stk

Asadat AlEgA Abole] QEHo]A Fikl A F7FA WAE 9T
O-9, % & AFFFES dAFI MdE B 598
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Ag SRS Stk F, 71 BHe WS E Aol FHA] 9
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wi
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Epalrc i -1
(714178 Type)

Z 2} ¥R
(29 3.1.18 & HExad Az Hg R
A= S
(el e (=228)

--
[

[19 3.1.19 7] ¥AF Alsd ZE vl
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AT F AAGE
SR 12d =
<A JEATR
Fa ] 12d =
A 2} o] 2F EPBA}+H 1A
Al AW () (A 5) A A 2=
S AW (R) 1A=
HAEZJE(CH) 233 =
g 2AA =
A2 HAAH 1Ahd =
g A JEACR
BPH] ) = 1A =
A5 22 =
=2 o 3} s uj = 23 =
A5 Hd H] 2 A] Qe =9 A 1A=
BP<t= Al A 27 A=
SAM(EFA5) A 2=
A A () 1A
HAEFQAE(K) 2=
sfd 23 =
HF 7] A A 2=
WA FA A 12d =
718 AlFd DI Rl 2 =
BPE] A" o 2= 91 4] 1Ad =
BPAs 7] 9 & 2= 91 4] 13d
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2. AAFEE A
AN E HAEE

(1) ARG A5

(71 ¥ (DS-CO-BK-01)

Z}zbol xpgk i thxtol= Eujw, B ZE 7| E(AR:Auxiliary Reservoir), #o]
& 71§ (CR: Control Reservoir), A& % (BC: Brake Cylinder)o2 -5,
T HE S #AE e FUh

AEA4 : AR — BC

Ases] 0 AR — BC ¢ 2 BC &
71% ol He HEE ¥7]F o] el w¢l A (main device)oll

7} A71A, o] 7Y 5 (mobile mechanism)©]

ot
o
ny
ofo
o
o
)
2
off
rﬁ
2
A
e
E
ot
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o

» 6%7F 0.6 bar®] BP 7§t Al, Also] A4 wojof g
* 6037t 04 bar®] BP 7St 2], Also] A2 HolAd= F At

My R ¥y T agodygs BE JER 4E
2yt R LFEA 7SS | 33
@ % A

A%H s : AT 4.85 baroll A A 3

¢} o O
Aeddr e s YA =4 5 503 bar)
@< A

- WG LYy s, v &2 B e Ag)sy] wEel] dAu

o}F Fe Fokol Hulw uRe] BPAL sfEAm F4Eo] wRA Fj)

Astel ol FolNa ol <) WA FRE AT FrAM L£urt S

o #AAE FA ok BP - AR % BP — CR
BP — CR 7%= 4% BP7b Bulwo] wzby @774 dojA7]w shul
Aadh CRe B483 o2 A3 F4=E g2 NEgPon of

At o] 2AL WAMAUEAA CR, BP 73S 27 $ 254
ZAolth, Ea Aber WpE gl FEelA ARS A% AF7] 8] 919
A€o,
& w7

_40_



712 AlE galE flsl CR w71 &o2 AREH A, CRY ARE W7
AZIAY AsZA Aa Al w718 o2 ARS-E
@ Mg wy

sHUA Asdde] FAEEFY sdFoH, REyrlE Aleser Bll=
< v FAEAAAEBCHH A A o] el mhel oyt o] 2vHA
g Ao S S
O dAke] Sol whE 284 BC 4 (Fd A Aledd, £34F) -
» V< 200 kn/h @ AW AAH

[e=]
=

ok

2L

o] A} — Ppc = 3.6 bar.max

V. = 200 kn/h @ AW AAH 22 — Ppe = 1.6 bar.max
@ dare] &reo wE 2974 BC g (AAHAr Alsaid, dEAs) :
» V< 215 kw/h @ AW AAA 22 — Ppe = 3.8 bar.max

=
> 215 km/h : SAW HAAH o2 — Ppe = 3.05 bar.max
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(th ¥ (VA-SL-BK-02)

[1¥ 3.24 EPB

uhg obefol Ageti g By AsA Wro 5 A
=

AF AR Aol o] Fof et

A% AR FolAE|o] EPB Ahehde] ol 7ho] w7l R},
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Ul ool A-galt geo] WEEY EPB AAe AlEo] 12 barolalz
"old uwl ZAXE g fAH Wb o4ds AR = EPB Aw

= AFAAN Aol fA T,

@ AL A

Ag el o] 12 bar oleh ZAHW EPB Apwuel whyto] ylg e,
wB7l we AEE = EPB At = AF A4 Aole] deto] ArkAr
gepa AgagEe) wWlgew AFW Wil AwR. EPB Awol
AEPRE Asa gonz ABAANe] A AAHA g & ABAR
We Ed EPB Auwel ofd Bow F7)% o FolAA gtk A%

e
tlo

F3 h7lze] ABW MEE ol dolhx Lk

(mh) A CO(VA-CK-AUX-02)

H
WH A ZWE(VA-CK-SA-0DS SdFolth 145 42g 24508 94

o, 143 Hee] 243 nr} ug 49l 24548 Aud,

(2) sdda A=)
7hH 442 (GVI-CO-BK-01)
Adrddae E2uHes dilsts Aoz didd o AojHw, U=
g FEste] FAMOR Hth
L = gdgigEN, = P\, (220 mA, Pp=0 bar)

_43_



= 7]), AR &+

C L=

AAA J,

92

FARAAAR,

2l H,

Z’"’EI:

0

AWy xxdyo=z

3

s

Fge

E " = Pp” (0~40 mA, Pp=3.8 bar max)
2t tEMH (AR = BC %

gest 2o,

BC

AR A>

<A A>

- 1= HA(220mA)Z o] [
. == [Ke) Oz_ Zaogc = H =

tad e e T ARZ R Sy FF
BRI ) <gha 9 =] >
obe o] o - 1371

o= East - 5] 2E 2HAVE 92 EW]'E

- 29 2EJ} ol T2t 3 FEokel el tesd 40 T
AWe Fgor Hu WuE v A BEE bR el sl *%“'ﬂ% 7=
AR= sigte ¥l Aed s
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() &4\ (VA-AE-PC-01)
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rvze)
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4714 A

of 4= (Pepel AF 7t
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(th) BP M)l <=¥ (VA-EM-BP-01)

TR FN I B M ER(VA-EM-01/02)3 &L Eolt).
VACMA ¥ H(VA-EM-01)

APppl.5 bar(Z, Pep 5 \, 3.5 bar) : 25% ool o] Fojxjof 3it},
1] A} A o 7 2 (MV-EM-01)

- A2 ¢4 A ON : VA-EM-01< %3 BP-tj7] 2t

- VACMA #ts A OFF : VA-EM-01< %3 BP ¥4l &

(Zh) WA 48 =9 A (PS-EM-BK-01)

[2® 3.2.9 BIZZHA]

H A ke] 2917 BP 2k@ol 25 bar o4 A ol Al AEHS

A= 3k (PN19, B15G, B15H, B15I @ PS-EM-BK-019] & ¢]3t
L MAURG AXRZ} ‘0 oA ‘T2 Ho] Alsgo] 50 kNoz )
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(mp) AW (ON(VA-CK-BP-01)

[29 3210 99X 7|2 2 AMAdA =]

718AL Als el ER/BP A5 AW B (VA-CO-SY-0D ¢t FdFelth +41%
THHE FllA

BPo @2 Aol A, AaWE} JpgEo] ER 4H: T
|sdoz wAuath SAlol 1A/ A" o 29 2 (PS-PE-RS-01) 9
Aol otz el AlEA] A (MV-BR-GR-01)¢] # €] et}

wtebs] Z1EAE Al 22k s et dabs A AT AlE AT
AsHor Ay Aotk o]FA st o= TA AlEdel the A7t

2!

ol EHS W(AFET Trud) AR EaA LA el A= A2 WA

P
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R-NE-01

F57] AR ————
A5 3 B ——

<VA-CO-SY-01 ¢} F¥7=>

(3) 71&AL AlEwE

(7h m =A™ (R-CO-BK-01)
#PErlEe] gl weh Asw GHASE Ao,
~ Ppr > Ppp @ WE AV} I8 BPE FHo] o] Fox
- Per = Ppp 0 MH A7} &3] BP9 ¥+o] Todn.

o

— Per < Ppp ! E7l €5 BP7} 23222 E3 972 b7 Hoh

[2% 3211 Wil A 7] 2 AAEdA =]
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18]35 ER¢ @& o] 48 bard] =95H PS-PE-RS-01¢] 912 Hde 9
Ao AAAE o2k A7tk wrekA ERS o] AF Ao Z 5 barZ

He, 2 ¢8-S FASA @ PS-PE-RS-019 H3& #ABAEE

R GAEA =]

PS-PE-MI-019] $1dol&= A E7H(VA-SL-PN-ODZ 5 5 bar’l &5
HaL, ofF o= ERE VISR FE #Ho] yEEo] W2 ERO ¢¥]3
bar °]/go] HW 912 St

Asd 4EE AL 3 barZ A AL
% APpp = 1.5 barell Al o|n] AlEo] A4, 1 o4 BPYS Fa7%
- A F ok A SE FEH AT AW AMMV-BN-GR-01)& 7}

531, ghaf Ao} A A (MV-BN-GR-01)2 44} #}.
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(4) T Bz
(7hH 71¥#AF AlE¥ 28 (FL-CO-BK-01)
@O A= 55 um @ % : 150 Nm’h

[28 3215 ZE w223 78 2
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(th) 718AF AR 2d= 2 (CC-IS-BK-03)
@O 2EA] AEA S &7 (el &7

[

(719 3.216 7| #AF AleW A 2 7]

(2h) AAATHCC-IS-SA-01), ZE % 2 (CC-DR-BK-01) =2
D A 1 A

@ FE(FL-CO-BK-01) H&A : =

(u}) B A5 A o] [ & H (MV-EM-01/02)
AAEAA ON @ VA-EM-01/02& =3+ BP-t)7] 2t
VACMA Z=A] OFF : VA-EM-01/02& %3 BP A=

2
b
[-‘N

ot DC72VE =7stE= NO-Type A o]t}
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(5) 712AF R @7HEA
(7h A& 2=

KTXE 150 4709 t]~3s Agsla glow, KTXAHS 49 154
37Me yxaas Algstal 9l

154 AETsae] FRE 089 2
3y

7+3 t]~ = (Ventilated Disk) : Tj2== o] wadaS Hxste] Wzt
Ass PN YAz Az F=W(Casting)olth, LAl F=

(Casting Iron)¥ 7 (Steel Casting)©] 1t}
[e=]

%3 f &= (Forged Disk) @ t2=9 44 Aes F7HA1717] 9sko

dxrfor A#sts yadolth A= Fa7d(Alloyed Steel)& AFERT

(th) Ak B (VL-DF-SU)
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Wefoh eb=th

[27 3220 B 7] 8 gAEA =d]

(th) F24Als 4 (CY-BK-PK-01)
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© FakAls A2

Ax7F FH 0l g w ATHBP)I F7I7F vMiEHAIBAL 7] 290
SB-01 & #r=el weh) A&7 Adus dAlse] AZddn. spAnk oln
5715 (AR)S 4ES FAgH A7 7AE A Hd A8 AlE

=
A9Y e o] AAd Aol od A paHL, BTV A4 i

’

Aok ‘AeAEE o] A wel, 18l AR9 ¢tHo] 3 bar o]at= Wol
AW, ~xPo] oe ‘T2 AT o YAHCt wEta] HEd HEss

Note : =245 25A ¢
‘CC-IS-BK-012 st zxtAl53d A&
BP = 0 bar’} ¥ 3 BC.max”} ¥
HAAIE 7] Y] LI AE F3A ARS A A8 ul7]
(AR9] 71 & &A] : 2 bar/2% °]3})
AbE-AwE2F AlsrA gl
¥ ARS A &3] wj7] A7|H sl A= Also] ks

= dx7F thA] 7] EH o] ARl o] AYAH AFow dsjE)
%, AR9] ™ol AlsAdre = (3.0 bar) .t 0.4 bar =4 ¥+

= 7 P EARUGe AXE EEE FaEE 94 FEeR g 5 ik
FaAre  FEo R FAAES 9dl(local manual release) Al 7]A =W

.

=

12A7]17] Aol= dxpe] AESseo] A g}

2
Ll
v
>,
N

e olgl el s Feol7t Bastr

AZ1A k=t S olol tigh 5g x3o] glutd AEAlse] AAE A

oA ARl st o] A7 e 49 FEAsHA FAaAlEH FhE A
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Fooed point

[18 3222 FxpA1=9 7Ha]

(2}) #2gWE(VL-LE-SU)

[9 3223 d2xn 72 2 FAEA =]

o] MHuE aFd wet vt Weks ZEsh ule] o3 dojwow

%718 S dojwon e MES AA Ao wolE fAHTh w3 A
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() MR/BP A% (CC-IS-BK-02)

[2% 3224 AXd2F MB/BP 2eb® 712 51 Al Al =]

824 MR/BP AwHE(CC-IS-BK-02)3% 7153 FAo]  FAbshrt
4= X
Aol Eriet #@wel el wel MR/BPE ¥+ % *dsh= UPPER
BODY, ttelud) ¥, W# {x1& $13 LOWER BODY= +4€dth &t 4
UPPER BODY+& 77} 1h= #A =1, Ed= MR} BPe] |#7]77F 2442}
1714 9lem UPPER BODYE MR % BPe] wl715+7F 7b2 104 ek,

vi)

| >~

[l

Qe = Aotk A% FF L F/F L /T BEY

UPPER BODYel= w7t Z&so] MR/BPE Add = A sh=
ISOLATING AXLE7} MR &3 BP = 247} 102 35w Jhe] #wel o]
A TR e Fxolth HE F5Ad 9 theluy dHEA MR/BP 74
AY HREAG Yo FVTFE FFE dve Add YRz 2d9ly
LOWER BODYW ®Wg we} a47et 5 cheju® deoA ofvg H
UPPER BODY$] #j7] 75 238 wl&5 = Fxo|ut}

Service(Z7) 1212} Isolation(FFeh) 1A 71 hek. k9] x| ol A= mlo]Ad 4 H 9
o3 AAAFE ADe FRE V%S 2

Egol X 9tk ARAd AL BPE 7 Auala, WEEIE e

rlr
i
(e
i3
m
o
rlr
I
N
olr
o)

e
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[1% 3225 ¥ tx MR/BP Aeb® 7] 51 Al A =]

T8 28 MR/BP AehH(CC-IS-BK-02)¢F 7153 @4to] fAFsh o=
H2EXRQIEV} gty 8l AAlsEe] MRe BPE §Alo] Adsts 7S
7R w7 S 2t oo A E E A 24 MRP HHE e} BPHH =
7}z MR ¢ BPE Adels 7ss 7HAH diftol= thelud] dEHE U
&t 9tk

Ak g 9 F19 2 ourlg ZE Y 54 Zrie dw e X ubet
MR/BPE &3 % xttétE= UPPER BODY, thelubd] g, WA H3e 943
LOWER BODY®Z +A¥t}. UPPER BODYdl&= #®7F #zEo] MR/BPE
Aerat 4 9lA &= ISOLATING AXLEZF MR 23 BP = zZ47 142
TAAEM el o8 A T& 8= FRo|th

ZEE F5A429 tolud FdEEA MR/BP 7+ 18 FHEdAU
HOLDERS #7172 F3% 37 Add yE= d9dss, LOWER
BODYW# ®WSs wep shde 5 tholuwl HEolA ofit®l 5 UPPER
BODY < #l7]7& &3 slE%E Fxo|th
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(AH F23A s B35 H (VA-BK-PK-01)

w4 w7l Al FAAEY AAS WAEer e AEd BEE HEE M4
olFe] ZE QYL Fog vt AsdHdy AFERolAHAUT Y] AAF=
Gl/2H 2 3ttt Efjx= S @d4A7] + FAAlsddY + w384 = 82]H
o

-

2w, Pph<35+0.2 bar ©|®™ P_tid_pb = P_supply_pb, Ppb>35+0.2 bar ©

P_supply_pb & %7}3stal, P_tid_pb = P_supply_pb ©]™ P_supply_pb & #
=

_58_



. 239 E dAEFE
(1) A= AlFHd
(7h) A AAE(MV-PE-BL-02), €3] ©x8(MV-BR-01),
Z1%E AAEMV-BN-01)

[ 321 9AE AARe A714 e ez A3 As)]
Areel A e | ada | e
DM 71% (Pre < 1.5 bar) 1 1 0
2) M 71% (Pre < 3 bar) 1 1 0
3) D Ad &3] (3 bar < Pgg < 4.8 bar) 1 1 1
4 M A &8 $ kAt (Pre < 4.8 bar) 1 1 1
5 MEE D | @AME (Pre = 4.8 bar) 1 1 1
6) M & (Pgp = Pgg = 5 bar) 1 1 0
7 M W71 1 1 0
8) M 7] @l Al 1 1 0
9 S s (13 73 0 0 0
10) M 12 72k & A s} 1 1 0
1) S A Al%s 0 0 0
12) M A Als & <At 1 1 0
13) N =9 (Pgp = 5 bar) 1 1 0
14) SN T HolA Als (Pgp < 5 bar) 0 0 0
15) N STHAA AT F G35} 1 1 0
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16) M+H]Z® | 82 (A2 (Ppp < 5 bar) 0 0 0
17) M+H]® | b2 (F5) (Ppp = Pre = 0 bar) 0 0 0
18) WA (BACK-UP) : v Al &1 1 1 0
19) Hjol A FH 1 1 0
20) N, SHAA HA 0 0 0
21) 2291 X8k~ (SB-01) gle] ¥ 1 1 0
22) 191 Als Al¥ 1 1 0

(W) HAE2EXJEUHN(TP-PE-CO-01)

[19 3228 H|ZEXSIE

(th) 24 (PN-BK-TR-01)

[ 3.229 A2 ASed 7|2 2 AAEA =]

sjde] 7] A A
of countersunk / glued type integrating pipes in the shape of internal
FWAE AR, FUES AL RE FES 9d9

°JE 4z : BP, AR, BC, CR, 3223t (Pauu)

_11m

A, WS EC od fAHul, HHA A9 & (panel

3L

=

=
rr

X

ducts), R+

=
=4

!

<
’ —

kol A, 4H
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(2) #HUA AsAd
(7h) Al&d A (VA-SW-BK-01)

[29 3231 sidmi=d 72 3 dAEA =]

(th) BP $+= A4 (SE-PE-BP-01)
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AsET o] AS dde F237] 93 VAVt Ee] 2RO R FHof lon

Aafoll F-zhE o] Q)= AEF AFGL v 2
Maker : Baumer (Made in France),
EM/Rated : 0 + 6 bar R,

Type : E913 GEC
Signal/Output : 4 - 20 mA

Alim/Input : 12 - 40 Vdc, *A : Borne 1 / Pin 1, -A : Borne 2 / Pin 2
Borne 3 / Pin 3 - Nasse / Ground

[% 3233 TAW A=

V < 200 km/h
 MV-PE-BK-01 ©=x},
- SAWS RAES ti7]ef ddgtE o,
- Alsdddge] o b= (Full Pressure) &+

. <Ppc=3.6 bar.max>

e S TIEEY
S BEY FENK-H )

AR
GVILO- R
v 2mdE

V > 200 km/h
* MV-PE-BK-01247}.
- AN RES BCo A

= AlFAdAY #Z4" H(reduced pressure) 3w

. <Ppc=1.6 bar.max>

[2% 3234 TAW(R-BK-PC-01) 3 FAHAAAH(MV-PE-BK-01)]
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s AW AAHE(MV-PE-BK-01) = BC 48 x4
Axpo] &Hxo wel 294 BC 49
-V < 200 km/h : ¢JA} — Ppc = 3.6 bar.max
-V > 200 km/h : 2% — Ppc = 1.6 bar.max
. 53

Al & A A (MV-SW-BK-01)

5 Al o] AR A% A B (VA-SW-BK-01)
4 ON Aoj A2 g9k A=
7 OFF Ao} e BPsh <1

BAS A

=]

= MV-SW-BK-01 =%}
+ VA-SW-BK-019] @22 dt7]e A=

JxAAAM = FAN ¢ A

Srad
NHC OB

¥ 2 /8] % (Pep=5 bar)
- MV-SW-BK-01 2%
- VA-SW-BK-01¢] ©4< BP &%

. @49 o] 2xyge Yurk AmE,
fez]
-1

WE-SW-BE-01

i
WESWEEE-0L

2 = SAW @ A
<AsE7H>
423478 3] 74 Q1 /8] %4 (Pgp<3 bar)
-C0-BEOL T8
E-BEPC-01

[19 3235 A5 H(VA-SW-BK-01) & &%
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[1¥ 3.2.36 HAES

(v 2 (PN-BK-PC-01)

(3) 71 &AL AlF3d
7hH #5771 AR MV-0C-01)

[719] 3.238 #=7] AxdH 7]&E 2
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54 bar=

[e)
He

oA =71 &

EReninsil

3

[e)

mﬂ

—_
o

-SL-PN-01)

H(VA

[19 3239

T

Mo

o
Mo
Ho

Mo
Ho

<
=K

l
g

7120 % 5 bar &

o
Nro

vze)

T8 2 54 bar ¥ < C, D, EA ¥+

[}
(DA

71 Al A

@ 5

 BP o8 &5)

EEEIEEE

I

ke
T

N
OB O~
ol ™ 4
gl & &
£ m o

o

DEIMHS

BHes =

CHZ21

[1¥ 3240 L=
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(th T H®(VA-NE-01)

[19 3241 9 7|8 2 ZAEA =4]

o

HRISAMe =R Asds Adst=d AHEEY. d#d 7S] 9ol

4l
A
N

2}

- MV-NE-01 A=}

- ER ® VA-NE-0157H4 ® VA-NE9#o} ]

SHA |- TEEA - ALY o]R-CO-BK-017 BP7l 94
(VA-NEu 2o} ¢ Ppp>1.5bar* 8] VA-NE-012] ® B 7}
N E] o] BPEH A )

- FY 29 %S-BK-NE-01< ON

- MV-NE-01¢] oz}

VA-NE-01 o}9lER ® VA-NE-01F7H ® tf7]

- FEHEY  mad g o]R-CO-BK-013 BP7} ¢
<< “BP 7|2 A E” & “BEAFTA FE >>

of\

i)

>,
|

ETEAMT EEHys-NE-DI

- AT, e Ae s T
B TEET:
fog=tap i) §
Ba-NE-(1

EAEY0|
= (R-CO-BK-01)
Fi 5 FE

= gp
= 4
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() A& A& A o 33 29 2] (PS-BK-CO-01)

MV-BR : OFF (AR—BP z}th)
MV-BN : OFF (BP—tj7|u]%)
MV-BR : OFF (AR—BP ztth)
MV-BN : ON (BP—t}7]x}¢t)
MV-BR : ON (AR—BP &+
MV-BN : ON (BP—t}7]2}¢h)

Prr < Ppp-0.15 A5 17}

Ppp-0.1 < Pgr < Ppp-0.05 Al & A

Pppt0.1 < PER Xﬂ%%%ﬁ

-

© FAEAH(MC-BK-PN-0DoIM  @aiilarr 2x o= 539 AAQ

(7} =43 (PN-CO-BK-01)

5

[C19 3.244 71 8AL Aledd 71& 2 GAAA =d]
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sid o] 7AA EAS UFEEe % YA wd, HEA AT
of countersunk/ glued type integrating pipes in the shape of internal
ducts), B& FFoe= FAAE AA, 3715S ALs e FFE g9

kel A A]

(4) ¢ Bxd
(7hH #2(PN-AUX-01)

[9 3245 R ASHE 7] 31 FAAA =H]

Ao 7IAH S W=zl o3 fHajd, A

B

A Ag &9 (panel

of countersunk glued type integrating pipes in the shape of internal

2

ducts), B& FFole FHAE A
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(5) 71E}F & A
(7hH) A& 2] 2] (PN-AE-TR-01)

DC24V BA 2/0(Z3F 171)7F AxF 24 @i-(end)ol] FHE-3shch, FoEAe
g HH EdS BAe AAEy #AdeA 1o U2 AlsAds RSt
Fa71%& 2= ©)3 A(blocking) WA, A4 a7 ¥ Fuj o] & 753

&

7] 98 AU kg A AE A HAsH

(W) B4 3% A 7] (I-BK-11)
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(th) @24 A5 3% A 71 (I-BR-BN-01)

[28 3249 A z3 7|2 9 A4 =w]

@M Rod ARAIA AR Mo esae] 715S /X, H3 ALg
SFel e 10 bar oltk.

(v & 712 H(FL-SU-PN)

hines
Hye
of
N
N
ot
[
rlr
<)

3
o
>
ol
4B
ot
il
a
it
o
B
=
ki
i
i,
2
32
2
of
N,
ol
lo,
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o
=]

ALHA 98 o] t}

__oﬁ_u

)
2}

2ro} #pE 71712

(VL-LI-SU)

gl

=

B

H

(|} =ol A

= ol A

[2¥ 3.251

N

0
HH
N

: 40 mmo] A

- STROKE = 6.5 mn
- 37/Me A4

Gl1/4 ¢

-
R

(Ab) S 29 2 (PS-SU-01)

]

kil

B AAAEA =

]

[1¥] 3252 = 2=91% 7

}az, W] Snap-Action Switch7}

S

%

ol

P1=25 +0.3/-0 (RESET)
P2=2.0+0/-0.3(SENSING)
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A3A AAE A2
1. NAZ A% 2=

N
oF
S
X X
S
3 X < 5
i ~ ~ oF = [ i i a2k
B = = {] 2| B = e G =
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