KTX #&7] fX25 A3 gg 3
A study of maintenance measures of the KI'X decelerator

A=+ o] G P+ HEdens
Jmg, Do-Won Lee, Young-Yeob Kim, Emn-5il
ABSTRACT

KTX decelerator is a device to fulfil a role of tranmission of turning force to reduction device of an axle
by serrate device. Currently, KTX decelerator's TBO(Time Between Overhaul) has 3 years cvele. As for the
dissembly maintenance of a device, its maintenance is conducted every 14M lkms. In this study, since
opening of KTX, we analyzed reliability, maintainability, availability of KTX decelerator by researching
historical records of maintenance of the decelerator, and based on above data, investigated whether its TBO
cyele and maintenance works properly or not And we considered maintenance policies of KTX decelerator to

improve efficiency in maintenance in the future.
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2.1 KTX &<%7] RAMS £4
2.1.1 A3 A (Reliability)

AgAde ApdE FAE olelHe] ‘Fojnl zASIAM AR JAETd #FA J1TS R F ¢
= 42 cgln pAFS ok 28y ol AL F& ondMe AlFEAS dnEls Ao,
M AL Jey deEy 148 g7 welkd 2 "BHsE dekAn gloh wers 4lF]
Hg) SiHE Aldie] 27 weps] Zebd F Rl 2R AFEA4L dEe
7tA 9] B2 20 8 (MKBSF : Mean Kilometer Between Service Failures)& mgic) o] R &

A F A AFoR 9F bRl AAL 2HsAY, €3 2dEF AFIFE HAS 14
= 2o MulaA A4S 2gEte 2L geoh

KTX #7271 o3t ﬂ"é% AR A dEre Fof & Ay, 1437 55
ook g}, KTXE HAA T & 6719 RHEHS 2k slod, 7} RHEHE 1719 ‘“HRP | AgES A
Zotc}, A= 2719 ZP%EE TAHS glon Z&rs AEF 144 FAH gloh [erEJr’ﬂ KTX 1
A e A&7l & 12707F A& doh @74 Ze|deA &935hs KTX HATE & 880 R=E
wdr)e AAsE= 552707 €k

FEA D S 1200 EA) X 46H A = 55200

a9, KTX @ér) Aa 74

20043 448 19 KTX 712 = F HA4 KTX 46W A4 23 Ag= & §5,951,794kme| 229 AJH| X
ARAE zEsts 7240 232 T 13 Zo] = 118 #EA4sgic welq KTX #Zér] A8 o2
i Zre] AArgE}

Fa8A8 95051794

T P 1 R722800km ————————————— (1)

* 1. 7] MHla DF o F

No. [l R KTX No 22 9] 7] 2 2 g A
1 0h, 2. 17 7 29 BE 7h 20min
2 05. 7. 14 33 019 B= 8h 20min
3 05, 8. 29 2 02H A= Sh 10min
4 08. 2. 28 29 02 B= 8h 30min
5 08, 4, 9 1 22¥W BE 6h 15min
A 08. b. 23 12 0eH A= 7h 30min
7 07, 5. 4 23 01 B= 7h 45min
8 07. 8.9 R 03 A= 3h 50min
g 08. 3. 30 11 22 BE gh 40min
10 08. 4. 28 11 01H B= gh 50min
11 08. 10. 2 27 234H B= gh 30min

2.1.2 FAB4A (Maintainability)
FARFAE AR TA HHY dAE 5] A 27 8he|r fREFY Eeld 2 HAEF
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=7 Uit fARPAE Hrhe de 7 JriEEA HEAAZHMTTR @ Mean Time To
Repair)& AF&3lo)

S = B4AR A7 S
MTTR = M= %L E_f;z;a] EE nl ******************* (2)
no B Sl
i
tio: 1 WA BaAE] e g AT

5719 §ARSAL To2] AAAL AR SRS A e Bet k. E 204 ¢ 4
‘}:lfo] AE719 Mul2nge vAul2ngs 23F AALF2 166H LAFon F FHAE
79,640mino] B2 #HFAR)| A7 &3} o] & 4 ¢}

Z-BaAu] A7 79640

MTTR= FREAN IS 166 479.76 min = 7h59min ———————— (3)
2. mFgdAA el g
T XA 2~ EIRE I ENTE
A 11 155
ZF T A7 5,240min 74,400min
a4 A 79,640min (1327.3h)

2.1.3 7184 (Availability)

HgAold selrbsa Axto] ngT £elE AH dolsl AR B, of@ Fojrl Mgkl BEI
4E HBL ouldch GUHOR AMEA S FuT) EAHG 9B F Aol BE Bl A
gro) HIERA oldg e Ho2 EAFIIE ahrh

F &7t e A7t
7]’%—'—-7 OE;‘_)\]I-;]- ] _________________________ (4)
shA v AR e A5 AR EE ARV E, AR, EE4UHER BR & 5 glen, o=
Bagu A bel A e T, ARG G e Rl mekA Alte] gk

— 574 (Al : Tnherent Availability)

TR7EEE AR E mElskA] Yal oAk H o] A WA e slel A l‘i“l‘—@ﬂ]“]‘
dele] Al wrmagA 2FE FERA Alxwe] zA Q. oF 1
chedog A 4 gl

& 447k _ MTBF 5)

A= FT g =R ARG MTBF - MTTR

o] 714 MTBF(Mean Time Between Failures)s Ha g 7k7EE L ou|siy op&2la o
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MTBF = ==

& g I
KTX Z+&719] MTBFE Felr] H8lds 1A 725719 & 84708 golol g}, KTXE
EATFE ANE ol F AAZAY e RE g dEER Yrd 7 S Qo
. 95951794 km
FEEMNY = — = 627136 h —————————————————————— 7
A 153l /h 627136 h (7)

web 21(6)9] ol KTX 7147]9] MTBFE chaah ko] A4ksit.

627136 _ (8)

MTBF = 166

T EE fE7]e DHMEEE A3 (5), ()€ ol gt T Wl P 4 k.

A7 E(Ad) = 73737;?8 =0.9979 —————————————————————— (9)

— AF 7145 (Aa : Achieved Availability)

AFNEES R7HEEAA ndslA] 22 dgAUA S WA A TR g 1w gl
® ZA o] A4 g.9lo] ofd H|rbE AIZHE EFEE Adold AFEEE Alsts ¢
= Rl =

4N MTBM

- s - MIBM 10
A g A e T AT B (et T Vi) (10)

od7]4 MTBM(Mean Time Between Maintenance)< ¥ @relA)7k7td o2 tp-&a} o] g 4= 9lc},

TR ok Rl ki)
TNl HeAn sl o] gl

MTBM=

7&7)e] AFHEEE AxSZIYeiAs 7 71 AR Fr]el 33S 7]1Eo R KTX 1#HAY 3
A7 & 8470 2 F MRS Qolok Fho WA KTX 1849 397 & $84702 KTX & 9
e 3d7 YIRS HE s A4 42 UrolsH "k

62465644 km

W7 g7 = et SR ——f———— 12

3784 153 /B = 46 8875.5h (12)

)3 AgAnE 29ek 579 337 AR AR B 34 & 5 9d%eo] & 1416.8he| T mE
A A&7 AFRIHEEE A(1009 (12)8 o]l dst o1 Zo] 78 F’F 2o,
H 7HEE (4a) - S875.5 —0.9858 ———— (13)

8875.5 +18.79+ 108.8
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% 4. 397 KTX 1849 T&57] & AHu|A7h
T = Ardd 7] A A 7 Z Ad| A7
ES 34 10min 2870min
RGI 149 30min 2340min
LI 4714 60min 240min
o 9k A1 1] GI 3704 120min 240min
FGI 16714 180min 360min
TBO 3d 480min 480min
A 6,530min (108.8h)
H | (8875.5 / MTBF)XMTTR = (8875.5 / 3778)x8 = 18.79h
Z AuA 7k | B4+ d = 18.79h +108.8h

— £ 871945 (Ao: Operational Availability)
L4 EEE AF7FEE FAAANNDNT A ANTE T melg e g, A wh

4 gt 2

EFEAEND

_ [o RN | L
AT FEANT T2 A+ A, 2R AT

_ MTRBM
MTBMA Mct+ Mpt+ ADLT
_ MTBM mMor oo (8)

" MTBM+ MDT MUT+ MDT
MUT @ Mean of Up Time -MDT : Mean of Down Time

A 2 TR Abolst ARlE Y AAAYA A GuclFoe|v Bage] fleA Ad

& : ndelE 7} L AL AFrIAR Yiste F 74
1S o AHd oz AdHe] fdiA] viE A7} o] FoAw  dH|RpFE ) v[FH Ho 9lofA

A < Ttk webA] 2471y E8UMEEE AFFEEY g
0.99657} A},

2.2 KTX %719 TBOF7]) ARZA HE

AFS Angel] 9o} AL g o Rg FARTE slofsle olf e
Fo dAn] o fFARFE T A AFAE AT 9oy A
T Hgo] nlFsled A3 w1 gL Fud et glon, mi uFdie &
A7 Fsbr] wgolth welA kel e ol AuE 7=, BEmah
o]2zA 7 A, 1 ARE BAste] HAg A @ wIFE AAHstn f

FEEA0] BolA 1w tEo] REQ APYE FAAA 4 v

2.2.1 TBOF7] AEE A% 57 ugeld £4

KTX ZUGA] @aFAlA AAE 245219 TBOF]= 3ol shAwt opA7kA KTX ZH:7]9)
TBOF7] 3wl #HdgA el disto] Al Alele ik A gAH o= KTX F5-F et A
4 2 TBO 477F AdFo & dAeloh KTX #4719 TRBOF7] I44ES vustr] 9t 7
%719 wgolds AHE dn, dA 3do] e we] B AeE ¢la, 3de] AvE WrE

o] WARA ot ASE ok AL ¢ & A
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2.2.2 &47] TBOF7] AA4 HAE

ol A e wpel o] TBOF7] 3wio] Avd 7&7]ef n7gd “21 Agrb 238 Frheke A Ab
Aoz gk, MA 77 552718 Oldo® TROF7] o dMd mgEkAl 348 2uud & 807102 15%
of Erbatch &gk AAR &9 TBOF7|7F Zefshe] @ £8% A (Overhaul)S HAFE of Ho}
2 dg¢el ddd pdvtoem ANE alg A9 AEs] gk oliow E oo dA ad gl AL
st #4719l TROF7] 32 thid #osh Aulely dddg.
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=R S7ksted KTXY bdAd 2 2l=z54d8 Aalg f87)f o7 sjolvh. wepkd {4 TROF7

pa

1196



g @] AsAL dAAE olelRhE TBOFYE AMHoE gl ngudelts Aas)
. oz FguAed A4 35719 49 TBOTIE ekt R0l Lestn 4R
3.4 &

B o@pddt KTX 247)d) oig ngole o fAns AN ARagm, o8 ugoi RAMS
S Astel A5 9 fARE, 18 FE AR BN o8 B KIX 34719
154 2 7heAdol AEE Fe £EUS o & Atk me KTX A% o F #4719 ngolde
BHste] @A AHEFe TBOF7S 444 Ama 4% AF TBOF7): the @the A =
G o9len, ol A% dolH@eld AARA AFNDL Fal ART Bes} Jvkn B,
F5 naAdel FUEYF AANDELEAL Aol AAFoInE $e) ZAQIAE AA%E
£A% $97)4 2 FARS 7140 S BT ARET T AAHL RAMS B4 2 Hde
TBOF7] 0] U@ BT =98 71gd fARS A9RE BB A4 F¢ 2 wgARd) A4
2 thafop 2 Aol
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