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13 2.17 ARTCY RailBAM A] 2~Hl

Axle Mover U E & A]~H

BANNER WorldwideA}2] Axle Mover U E & A|2~®l2 337 Al A (Photoelectric sensor)
o]ggt ME 14 nPZLAoRE g Fu] W HA e mE Axle pushing arm

& 2YHd 3k
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19 220 Cotcha BUE & A]2~®l(track-based/train-based)
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19 2.22 INOX Product Placment (Amsted jil)

frdel FxAakg 7] Al TSI(European Technical Specification for Interoperability)©ll
M AEakEe] g AA Y EUEE gt dia] rAde M HEAEke]
=
[¢)

=3e) =] =) [e)
AES Aststa o

53] TSI®| Directive 96/48/EC 17 (2008/232/CE: Concerning a technical specification for
interoperability relating to the 'rolling stock' sub-system of the trains-European high-speed
rail system, Commission Decision of 21 February 2008 2 7)ol A= FAH o= 2F=F A
BA g BE a9l a2 3 VesE, 54 SO #etel ®WAlsta e,
ofgel ol 7|E HXFAH] SEFHWlo]dy A | (trackside hot axle box detection,
HABD)®] Qztwo o3& g7 2 F3 ddES flste] FAHCE Y H1E=
250km/h ©]/39] Class 1 Al7F 3 7Hx n&dape] B9 oFaoz FSulo-o dist
of AAZF Ad RUEE A2l GRS Fu aEdate] kst o] Foj Aok

=

N

=] [e)
o e 9.
42332 Axle bearing health monitoring
4.2.33.2.1.  Class 1 trains

The health of wheelset bearings on Class 1 trains shall be monitored by on board detection equipment.

This equipment shall be able to detect a deterioration of the wheelset bearing health, either by monitoring its
temperature, or its dynamic frequencies or some other suitable wheelset bearing health condition character-
istic. A maintenance requirement shall be generated by this equipment and indicate a need for operational
restrictions when necessary depending on the extent of the wheelset bearing deterioration.

The detection system shall be located entirely on board and diagnosis messages shall be communicated to
the driver.

Specification and assessment method for on board detection equipment are an open point

To prevent Class 1 trains triggering an incorrect alarm of trackside hot axle box detection (HABD) equip-
ment, Class 1 trains shall have no component (other than axle boxes), or vehicle part, or commodity, that
generates sufficient heat in the target area, defined in clause 4.2.3.3.2.3, that triggers an alarm. Where such
a possibility exists then that component, vehicle part or commodity that has the possibility of generating an
alarm shall be permanently shielded from the trackside HABD equipment.
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= TSI 74 & Wwst7] 9ete] drexr=k 2%
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Condition Based Maintenance) ¥ A A9 JHA7 A3 & FH2E A4 on-line &

ﬂ] J_HEJF'/] }\]/\Eﬂo 7HH1—O]_1 %

EZF2 SNCF=  drabake] ki Aaeh fA#de aeds 9l F4d<d
WSN(Wireless Sensor Network) 175 ZFstal o, 1HA|Z &A= x o] SH4EH
FA](Axle Box)ol 4 &% ASAME X E3sl= ZigBee Modules A X|35tal, FE2

ZigBee ModuleZFH FEHTE A ANEE AAUEYIE FA5te]  ZigBee
Coordinatorol] /] W= = 311 0™ ZigBee Moduled] A~ Q%= AHS o] FS o
8¢k A7k 4 X (Energy Harvest)oll A &5t = 5 3131+
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Intelligent =32 &2, 283 &4 A2 S tigk 52 InteGRail ProjectE
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A 5% s T HEE SHL 5.

stEda @A geAzS S GHA3A VlsS JiEdste] UIC rAst 2 A
@Al 1o, Laser cladding 7] ©]&ste] 459 Hdo A=Ed H L5

T

=
A7st7] 1%k “InfraStar" A S Gkl 1S, T3 AE/HY HE 9% v

oo ofo

ME mlo o

(

off

!
22k g AFEA - Alo] Al ~E®E(DCA: Distance Contron Assist), <12 2]
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- HHE 2UHE 7152 &5 W] g (Hot axle box) FHA],
ZHA], B4 7HA] tiak A" (bogie hunting)©] Ao HE 7T o R =
& 99 2, AE AT, A, sEaEd

Intemet ——» Database —— Trend analysis

H] 3] A = (non-rotating axles)

&5 Hold, 2

|
o-———-—s——>» (ondition monitoring data
. | Monitoring board
« | Integration into brake controland
% | wheelslideprotection
4
\ Muitifunction sensors \
- Speed
-Temperature
- Acceleration

29 224 BEAF gixp U Y AwA] e

O Axle box temperature & Derailment monitoring system on rail vehicles(©] & ] o})

- 7]1E AEW AXAg &5 Wold &% A A= 2% AATE AFA A XSt
71 BAN A AhEo R dehs ddstA Kk @ o] e

- 71 Al EAES st &5 wold e 2k B &5 24 Tt s AA
1, AEA R FHstal BE o] YT Ag Aol dE A

- g5 AAHo Wy & RUHY st AlA FH(WTS, Wheel Temperature
Sensor unit)? Ho]H e HE W HAEF JTEZ Sk dHlolE HE FY(DCT, Data

Collection and Transmission unit) .= -4 E

O &= wlol® EYHE Al=H (SNCF, Zi2)

HE52 A& onboard EUEF Al ~Hl O 2 A

(wireless module with battery)= -3

- AR Fy F A A3bs, A9 A

O Multilog online systems (SKF)

AR s AHYE P D FARG] AR BER &
So hste] mUE Py I FAF

S RUHY 32 &% wole el 18] A(gease) 1, A8 A
b4 9 hunting, B4, RE, 7#&7], 5EA93 299 2 A4

<%= A4 A (Temperature sensor) + HJE 2|&
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FHE AEsty] A% Be A Ao, I VR JAEE ol EF 9
FEHE FAAE7] A Aol e &

- Qe AR g AN Az M-S doks] fala e
A% % ol ggE A Asgld BE ATE SSRGS

- FEAAQ w52 Emersonyte] MEFH AFE &3] 7] Power Planto] 483}
PMMS(Plant Maintenance Management System)= = W]¢] A% Gearbox] 2= %=
E 72l Monitoring 71% 5 57 Module¥t Compacts}sle] # A2 o4kslsh= Wi ol
8 9421 Process= A= H

— 117}9] Gearboxol] tiafjA = "§} % vibration monitoring”] ¥, 53], Alarm signal2 =
g = qle A dugEse gAEHE T g 553 AxEoel H F s A
o7 Fuy

O &8 o] EyyHy 2 JAd 7=

- 7oy WGy e VA QAFES AN AFEERASAAME A5 VAA =
EAo S nx= 2 Go] HAEH 7] AA FH BT FS oA ko)
WA Sk = A §-7F i Ay

- O 29" R el Wlold Wl WX = d3F(Carl Byington et al., W=y
Impact Technologies’} A}%&., “Gearbox corrosion prediction via oil condition sensing and
model fusion”)S UEFW 2@l ow & ghfko] wlojy rell A izl FFS v R

WATER & BEARING LIFE
BASED ON 100 % LIFE AT 0.01 % WATER (100 PPM)

250 T T T
Region where Oil Region where Oil Appearance is
Appearance is Normal Increasingly Cloudy
200 i B
w “ische
= eagent Methods
35 Re !l
o 150 j
Z Conductivity and
Et \ Permittivity Sensors
w 100
11]
= oy y FTIR Spectroscopy
R a— Audible "Crackle”
50 C— JES— Tests
L ---‘_‘-" = __’

0+
0 500 1000 1500 2000 2500 3000
SOS Demonstrated
Sensitivity to Water WATER CONTAMINATION (PPM)
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— &4 Impact Technologies/\}oﬂ/ﬂ—t— s 1HY 22 Ay 2
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2o AFREE 9o EHE= nREAS RUHYE ] 93 A48 AFLE 85}
Gar 2 A e Al A (ODM: Oil Debris Monitor) inductive measurement 2

< ‘—'
S AF8. 719 magnetic chip detectorE 1t] 12 thx]ste] H A7} 7Mestez 7]ofut
2o AAE 9% Hreo & Jbgo] Za gla Hed B9 opye HjESE v S
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. Chip Detector —

19 229 7]& chip dector W2)(3H) @ AH-64 ODM Al A]

- Peng et al. ("A study of the effect of contaminat particles in lubricants using wear debris

and vibration condition monitoring techniques" Wear 258(2005) 1651-1662)°] <]} X-&
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Olr 0_u

=9 444 2137} 7}

=< Simens ° A5 AMFA HEete] A# FF S Russian Railways (RZD) Velaro
Train (Sapsan : Moskva - St. Petersburg)ell Zd 2 A7 BYUE Y A|~8S A 831 2}
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(Railway Update 3-4/2011 72-73).

= A W FA(DoT : Department of Transportation)< V] =r2] nlFH-ofo A «2
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Running funnals

A Fratan rebed duct 2t 250 m intervals i
B Piston ralie! damper

C Runming wnngl nonh maring

D Typical tochnical room

E Marine Service tuninel

F Typical cross-passagu with bulk head dodr
G Running wnnel soull marng

H Suroshuttie

J Brtish Rail tram

K Senace lunnel ranspon syslem
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Main fixed equipments of the Transport System.

Cooling water pipes llow and ralurn

2 Fireman 100N (125 m each side of cross-passage)

Cotgnary lensionmg waight (2 No. every 7 Zkm)
Tansionmng waght pullays every 1-2km
Calenary enuipment (evary 27 m)

Leaky fecdor

Main hghting

2 = 20 RV cables

1 = 3-3kV cable

Low vellage cables

Sgnaling cables

Phase 1 sk conciele dnd drainage
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13 Walkway concrate

14 Pnage 2 rrackbase conerele  « 1 [lulure)
12 Precas) walkway winls

16 Track blocks

Semviee winnel

17 Dranage ppes S00ONE 3ot -
18 Fireman

19 Fremain 250NB (lufured

20 20kVI3 3KV and olher supply cabtes
21 Ledaky Weders

22 Conligd and communabon cabios

23 Main hghting push ulons (DN sdes]
24 Loudspeakers (bath Sides)

25 Man kghtang
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Aeros 3200 Specifications
Length feay, 39 m
Operation Altitude 1,500 m
Payload 5 200 kg
Max. Operation Wind 25 m/s
Radar Range 70 km
EO/IR Day (Night) 30(20) km

Duration Service Recovery 7 days

9 , 23
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Method, apparatus and system for wireless data
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- WIRELESS HIGH-TEMPERATURE SENSOR, TOYO COMMUN EQUIP CO LTD, 1994

- DETECTING DEVICE OF CONCENTRATION OF UNBURNT COMPONENT OF

BURNING APPLIANCE, HARMAN CO LTD, 1997

- WIRELESS MONITORING SYSTEM WITH NO POWER SUPPLY AND SLAVE

STATION TO BE USED FOR THE SYSTEM, HITACHI CABLE LTD, 2008
- WIRELESS TEMPERATURE MEASURING SYSTEM Changhuan Zhang 2011
+ Wireless temperature monitoring system, Zosimadis, 2000
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Bearing vibration diagnostic apparatuses and methods of detecting vibration of bearings,
2001.

Method and device for the diagnosis of characteristic vibration in a mechatronic system.
2001.

System for diagnosing facility apparatus managing apparatus and diagnostic apparatus. 2006.
Diagnosis method of defects in a motor and diagnosis device, 2009.

System and method of diagnosis through detection of mechanical waves refrigeration

systems and/or household appliances, 2008.

Method of diagnosing vibration of rotary machine, 1982.

Vibration diagnosis method for rotary machine, 1984.

Machine diagnostic system and method for vibration analysis, 2001.
System and method for diagnosing jet engine conditions, 2003.
Fault diagnosis method and apparatus, 2003.
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