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Evaluating results N Acq"'iri"_g "‘B‘Eg Data”
Evaluating timing & method of by monitoring etc--
repair work based on (=
deterioration after repair wor

“g " £ K 1.Data
mart  repair working acquisition Catching degradation

based on decision

degradatio

I Core part of CBM I

- Implementation of optimal maintenance (Preventive repair)
- Catching sign of accident

To Management optimal timing & method of maintenance by grasping changes

3 2-1-3 Y=o ME{7|HQK|E40| 7|5 ADE QX|H4:
o YEAHTAFLA(RTRD A= 20208 7H4] A1 AR AA((15-20)
— AN = BT, v SE8%, e x3), dAgd Sl

A dH BUHY S % 2AY AR A" i

=
TEE WY ARG 9§ olnH A2l B A A&

Improvement of safety of
passengers and other railway
users

Enhancement of disaster
prevention and mitigation
technologies for railways

Pursuit of further safety
of railway systems 4

Improvement of safety during
train traveling

Construction of virtual railway

testing tracks
Construction of
railway simulators
r Train operation based on
Development of core technoiogy Linkage of individual i i
% {-up of the Shink s?mulatom information networks
__of the Shmkansen
Reduction of environmentai Energy conservation Promonon of maintenance
impact along railway lines due to through energy streamlining based on
speed- up of the Shinkansen networks active use of ICT
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2

¥ =X : Rail vehicle maintenance global market trends in after-sales service, SCI E11A{(2012)

W AExt GARF AIFS ¢k 429 §2 (¢F 50009 9) o)1, o] = AAH =
2.99 FZ(eF 3500992 AA AFA FAERSF AFS] 70%5 2A

10 H

¥ Z&X: Rail vehicle maintenance global market trends in after-sales service, SCI 211A{(2012)

o

100 200 300 400 500

Metro [ 0 a I [
HST

EMU
D-Loco
FW
DMU
PC
E-Loco

LRV

HHHHH!

m@Light maintenance O Heavy maintenance | Refurbishment/modernisation

5
U]

2 2-2-1 SIS HEQRX|ES AUFR(Te: Wit f2)

0 1000 2000 3000 4000 5000
China l [ ]
Japan | | ||
o —
South Korea 71]:-
Others _:l:.
_ @ Rail freight trtansport O Passenger rail transport B Urban rail transport
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2. =9 AZER 9 A%

7b =8 A=A

o AA HEAZLES 202074 2.3%°] FEol ASH, FARS A T AIF

o [€)
TR 1,6909 F22 53%E AAFezA Aak A RS 2392

Western Europe:

Cls:
- 2;’;;4:;3“ Eastern Europe: - MV: €20.2bn
~GRERIASS - MV: € 11.4bn ~ ERER: 0%
waAGHZ‘Q.G%“ -

e~
North America: =¥

- MV: € 25.7bn § AsE:
* GAGR: i f - MV: €51.6bn
- CAGR: 2.8%
South/Central B Africa/Middle East: aaliay @
America: - MV:€7.4bn
- MV: € 5.3bn - CAGR: 7.1% "
_ CAGR: -2.0% Australia/Pacific:
- MV: € 3.4bn
- CAGR: 2.6%
MV = average market volume 2014-2016

J3 2-2-3 MAREAR 271 Y 202047HK OIS HEE

o

norlr

o MA AES FESIL Q= A9 5 vt T, vlE, HAlo 5, ZEkAolH
A AA AEAZS 50%5 *AsHL A=
China
USA
Russia

Germany

France

0 5 10 15 20 25 30 35

B OEM market volume @ After-Sales market volume

d8 2-2-4 MA 8% 591 EZAE Fe=

12) SCI X 314 Worldwide market for railway industries, 2016.9
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U HEAF fARS AR

HAeze FARSGT S 22 @ A8 A (After—Sales Services) ol 3k Al Al A]
A FRE 20159 7|Fo® 8909 & FEO®, 2020@7HA A Hit 3.2%4
A Z1o7 o FEY, AxF Al FRE 25213

200
After-Sales
E 150 +3.2%p.a =
= £
x &
D S
@ 100 =
5 g
g OEM {55
2 +1.3% pa. <]
g 50 O
=
0
2015 2020
B OEM I After-Sales

*arithmetic mean 2014-2016, **CAGR 2015-2020

J8 2-2-5 MA HZQX|ESA|ZH20154)

o Z|AFEEE Aund H
60~70%% AL 91O
FulEol Aap Srkske FAY.

FEEE AHEE SEFEAE AT A 50%2 AR 7HE

2
[} [}

A YebSA N, 1E5HE(HSR), BAEE, A%d4d 5 AAFES A=Y §A
<

T

Independent
suppliers
(5-15%)

Urban rail transport
14%

Rail freight transport

Manufacturers
i 48%

(20 - 30%)

Passenger rail \_
Operators transport
(60 - 70%) 38%

J3 2-2-6 SXEFAY 72 ¥ $35HE 72(20134H)

13) SCI X 314 Worldwide market for railway industries, 2016.9
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0 2000 4000 6000 8000 10000

USA I |
Russia [ ]
China |
Japan [ ||
Germany [ [
France T W
ltaly [T
United Kingdom [T
India /T 1
Poland T T

O Rail freight transport O Passenger rail transport @ Urban rail transport

J3 2-2-7 MAl &9l 109 SXIESAIE 27|(THe: Wit Q2)

(SR
sto] & 5.3%9 F& AdES YEUWL s

H 2-2-1 XFE0F FXIEFAE #2(20138)

World: After-Sales services
Vehicle segment Current market volume Average market Volatility of market
of After-Sales service p.a. development development
(in EUR million) 2013-2018 2013-2018
(in % p.a.) (in % total)
E-Loco 5 000 +2.4 0.0
D-Loco 11 750 +2.1 0.1
HST 4 300 +10.0 0.8
EMU 6 100 +3.8 0.2
DMU 1 400 +3.2 0.2
PC 3 900 +2.1 0.5
FW 9 400 +2.9 0.1
LRV 2 900 +3.6 0.3
Metro 4 200 +5.3 0.1
Total 49 000 +3.7 0.1
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O FARET FPEE AHEY A% &9 S (running) 9] 4] (light maintenance)
AFTEZE 2909 FE2(B9%) EA 7H EHE HESE }]'3} Nom, FAH|
(Heavy maintenance) % t<A (Refurbishment) AR E 242 1609 F=
(32%) 9} 459 F=(9%) 2 JEbta 5

- Hs¥EEE A9 (Western Europe) X9 e A+ E7F 7H A3, 5 HAZF
oAl o} A]7HS]

refurbishment/
modernisation
9%

Light maintenance
59%

Heavy
maintenance
32%

03 2-2-8 SREAAIR B2 HS(201341)

15,000 - 8.0%
6.8%
6.0%
LF 2 %
10,000

41%

L 4.0%
3. 2"/
2.5%
5,000 - [ ]
2.0%
0 - . 0.0%
Africa/Middie East Auctrafia/Pacific North America Eastern Europe South/Central Wegtemn Europe
America
BMarket volume BCAGR © SCI Verkehr GmbH

7 2-2-9 RXESAY 72 ¥ AlT YHE(2013-2018)

Ex g FARS 5 Ao A8 2 (After-Sales Services) Al S HAR{EE £ 719
Tt 2bgE A Aol Fare] HIxkeF A ZF3|AR] CNRel 7HE & ARFE st ¢
. =79 CNRE CSR#% &7 544 2 dWs7iaE % & st 5. EMD, Simens,
Bombardier, GE Transportation 7L ¥& w21 9 &

o
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CNR

EMD

Siemens
Bombardier

GE Transportation
CSR

Alstom

uGL

Greenbrier

TTX

500

1000

1500

2000

—
]

I

! Financial years starting in 2012 were allocated to the year 2013
? Foreign currencies were converted using the average daily exchange rate of the reporting year

a8 2-2-10 MA & 109 |RXIEsMUEIA HS 7Y
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- QFETE UIC 49 I3 4 A

pp71

UIC HIGH SPEED AND INTERCITY CIMMITEE

Project Leader

SIBOIX} # 1
3=

- s 2

- = o

Pierre—Etienne GAUIER — SYSTRA

WORKING GROUP
Represstantives of different countries

IRAKL # 2 fleiRIxt # 3
s Xzl
- A A - AR Y
- HE Oy -
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2

= » L

Inner radius mm)

O3 2-3-32 MM clamp@d Of|LX|SHHIAE]

Magnetic core
Height R, W(=R,—R,)
Power i
- line i
~ R, i
‘Magnetic
core

f"'

- Vst | Power oG

electronic

A S I = s = B 74 B = < ) LS P T i = e i B S g = s S
= =0 =zo0 5 o
b &oleta 7HE oA Ze] W d&o] F2 clampd WA V&S
=) [e)
AspH| ~E o] AF7F o] Fol A Q&
E 2-3-7 HEM OJLIXSHIAE] HES 37
i °
(RIS R FH) Nsrds 22t UE ATIEE)
- 5. 242, -’i‘-“‘gE X|@Hape] Ha|
Power Line Sensor | - MM G|O|E ©& . Yt 24 4
(Protura) - ey XI‘J‘IQ olg CTE-?H TRt
« 27| : ®370(mm), L1,200(mm), 34Kg
- B R WY M2
Power Donut « MM dolg "“”‘ (BEE ZH(GSM) B
(Usi, ®) - HEEH B #1-! Magnetic flux& 0|83t Zp7HLF
= 37| : ®320(mm), t140(mm), 10Kg
] - =% : HE(~1,000A)
Outage Advisor |, s 53 ndlictive power O 8 At7HEE BiE2| EF
[Co;pe: Power + Lifetime: 10~12(yrs)
ystem) - 37| : 145(mm) x 93(mm)
Line Sentry, Load i‘-f‘i gﬁiDEEﬁ -Ee%di:rower factor, Harmonics, T &
Sentry and PQ . ;é’gﬁ ‘.Magne!ic coupling ZF 7+t H
Sentry(Grid Sentry) | | 33| - 303(mm)x 138(mm), 1.45(kg)
VaultSense =7 . T F(0f 302200t %), underground vault 2K #|
Wireless o[£ C!ampmg%*oﬁﬂi dxE
Current Sensor | = Zighee S ALE
(Eaton) « ZEHHY : Inductive coupling® 0| 8¢ Xt
+ 37| : 57(mm)x98(mm)
~

Secondary Coil - }

CICUl e Laad \

H
Cail winding .| '5._
Inner radius

IHEX{O|

J8 2-3-33 ity

HHY clampd O|LIXISHIAES] 7|= Y

_64_



o AZEA clampd °lUX| 3 AE S 712 AA

< [29 2.52]7 ol =4 FH
Folo] TAS 7S FEolth A¥Me) 2= AT &) Yy = Ao w
off x|t AE o s A2 ofd A3 25

V; = Ny, (R )hflln(

B 2-3-8 List of symbol

Turns of the secondary coil

Permeability of free space

Relative permeability (Related to magnetic core material)

Inner radius of the toroidal core

Outer radius of the toroidal core
Width of the toroidal core
Height of the toroidal core

Frequency of the power line
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Assets

Mitrac/TMS/TCMS
and/or OTMR

Data

Customer [t
+ Maintenance
+ Operations

« Planning

etc
Operations Control Centre (OCC)

L=

Information
& Advice

Bombardier Orbita Control Centre

Bombardier Orbita

Knowledge Control Centre (KCC)
= Data Filtering, Interrogation,
Visualisation & Analysis
Faults & Events
Time Series
ete

Data =essssmpe- |nformation

= Automated Alerts
Red, / r, Green status
- Engines
- HVAC
- Doors
ete

= Engineering Review

Information
& Advice

Suppliers
& Partners
+ Data & Manuals
+ Parts Supply
etc
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SELECTION - Axle bearing failure types
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Fracture and Cracking

(Acoustic)Al&olH, o] ATES £33
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