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New Technology and Application on High Speed Railway

PEE AR BEMNRERR, FRESEMET AN, EEERETRL. SARE. Z&fE=
KRBT, AN B P T S S

As science and technology develop rapidly around the world, new technologies of high speed
railway are being studies in many countries, mainly in respect of three technical fields, namely

intelligence, Green and Eco-friendly and safety assurance and have been applied constantly in high
speed railway.
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EREMEIEEREENE, HaETH,. SHEEREERBENXSEHE.

Intelligence mainly covers four aspects, intelligent monitoring, intelligent train operation, intelligent maintenance and intelligent service.
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e BRLE

Intelligent monitoring

=T | FRIREHIEE 7T, FeEE JMERERIZE HRIRRIZE, YENER (e
nn&mem BSEBEREE =iEmiaEE BhERIE RN AIEE iR iR

detection B : P = ~ NG -
HETE ' ; S '
A Fifuis.

R4 p V ” e -~ =2 | figEEs. =
Vehicle state - | = = R tEl

If i
L BRI RRMEE iR REREY 5| SR EEREIRE EEEERR
IRENREIZE Ea AR IRENES IR . HfIRGRIES

BT

] BEASH S .
! BRI
R B .

s Al TEBEEG  ERENET Fhoi BT
st < N
self decision E §§| =

WEREE &8 | :

B
TLEE BE | B
Safety EE |=
monitoring REE

AT A
FEE
Comprehensive
monitoring

EHEZER

Intelligent diagnosis

Kk i 18t T ek

_ oL EeemEneEEy
BETRER

nEeRETa MEENR ARG

Ground Monitoring and Analysis Center

Onboard Safety Monitoring System
By

- : SFISIEtERELL
EFEREIRGEELL




—. =EFRNRERE

New Technology and Application on High Speed Railway

e =T34 )y HEEATHE
Intelligence Intelligent train operation

HEjEE
Automatic Drive

EATPRER ER DIEINEEATO KIBHHERR
&, BRMVBH&STE, BRIISEZEEEFPIN
REIESFIF/REMEE, LIRbEEEERET

In addition to the ATP system equipment, onboard
ATO has been applied. Automatic door opening when
arriving at the station and platform shielded door
opening/closing interlock are achieved as well as
automatic operation between stations, according to the
information from ground equipment via MVB and relay
interfaces.
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5y B BeiE M

Intelligent maintenance

BHREARGTEHHEHPHM. HIMKEREH . WEPHMEFFRGAR, BASBFRMEEAR PREGRSEHER. T8, 2712
EHRIRL AR RIS S SRR ARREE.

The intelligent maintenance system consists of such subsystems as onboard PHM, vehicle-ground data transmission and
ground PHM, etc. Through data acquisition and processing, it provides the user with suggestions about decisions in respect of
intelligent maintenance such as recommendation of spare parts for maintenance, adjustment of plans, optimization of maintenance
procedures and systems and predicted maintenance, etc.
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Loi={:1314 5y e R %S
Intelligence Intelligent service
IxEENRFE GRS Hth & 5etiRTS

Intelligent service of passenger

information system

>

vV V. V VYV V V V

Miscellaneous intelligent services

> BEIRIBENERERE

3G/AGIZENEERIEN > Intelligent light adjustment of
3G/4G mobile network access Eﬂﬁg saloon illumination lamps
2FWIFiEE IRFE > HEESEEE

WiFi coverage all over the train Intelligent m > Stepless color turning windows
EERARIRTIAPP service =

Onboard terminal and APP

ZEsEMER

Multilanguage information display

EHILIRTS
Customized service

> EEISTRRRAT

»Special saloon design

> iREERMEALER

»Passenger hearing aid and blindman guide
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Overview FEHE Measures
EEEIRERN

Acoustic insulation technigue for complete vehicles, etc.
BEERIRMT

Sealing technique for complete vehicles, etc.

s RIS

Noise control for critical zones

Active noise reduction for key zones

IR DEENE (18224
Vibration damping Light weight
Noise reduction

EERE
Light weight of structures
MRS

Light weight of materials

OOoOoo OO0O0OO0O0O0O00

PRSI E
Reduction of train weight
RIEREF RERDRERYY BEIE TR
Eco-friendly
Low power

Economical and energy saving train operation control
consumptig

strategy

FIFERR. AJEBERGRAR

Degradable, recyclable, Eco-friendly materials
THER

Zero emission
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2. G PRI
Green and Eco-friendly > > fterio? noise

EERARERSKENERL, BRAMMEIENRS, ARASRTIRE ELARBERANSIZIETHREG, FRMEMEE

Based on application of the complete vehicle acoustic insulation technique, an active noise control technique is
applied. Noise control is done by generating a sound field counter to the original one using the sound wave interference
principle so that noise reduction is realized.

R AR

SRR S

~—— &% BEFRES

N SRAERAER . FERENER
SBEARE, T HEk

FrblER B fFE%EN

PN E SRR VIPEER R E BT IR E
Active noise control principle Active noise control device for VIP seat
E3 CRRC
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and Eco-friendly > > fﬁlii weight

PR, SRIRESFMMEESESIEER. @RR. ESISRRIBFEMER, REREESS,
New materials such as carbon fiber, Mg-Al alloy are applied to car bodies, bogies and traction electric equipment, etc. of
high speed trains, which reduce the weight of complete vehicles.

OREERBLAETIRES. TS, RESFSE, T, MATHCESHARER, RRRNETERERSLRMN
Bz —.
OCarbon fiber is characterized by higher specific strength and higher modulus, resistance to corrosion and
fatigue. Its application in the field of aviation and aerospace has been well proven, and it is one of solutions to
lightweight equipment for rail transit.
DS ERAREE. BER. MEMLEEFISN, BRIV NEEMEEEEISH.
OMg-Al alloy is light, low density and highly resistant to compression so that it can help reduce energy loss of
rail transit equipment.

B Pt A ER B

Domestic carbon fiber head

BRABAME 2

Carbon fiber carbody Carbon fiber bogie

5 CRRC
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Y {EAERE

Low power consumption

DA% 7% B BE 10 51 BB AT H BT
OEconomical and energy-saving train operation control technique

FERIERHERRA, M REETEENIEEHE) . EII VAR, ERAMBRBEE, RS EEFE10%EL L.

Based on the principle of punctuality and energy saving, an optimized operating speed is defined and the frequency of
switching between braking and traction is decreased. An assisted driving device is applied. As a result, power consumption is
reduced by over 10%.

OXR “EH-HA-8177 £ BENERAS B BT
Olintegrated energy saving technique based on “gravity-resistance-power” multi-objective balancing
BREEEEER, WREEETRYESN, BUBHRFSERER2Y, KL HEHRILEENT, BRE RSB L.
The weight of the complete vehicle is reduced. Aerodynamic drag in fast running is reduced. The configuration and parameters

of the dynamic system is optimized. A multi-objective energy-saving matching technique is introduced. As a result, power
consumption of the dynamic system is reduced by over 10%.
300 T r

—_—— g
m_/\,\ = U == = -2

150 \
LY p—F I PE FE |
| ——wigiz L R
50 | e ] L2 F 2y 25
_ I7minfALEPEIE ML a
o —=38minat LR i dh 2k 10 12 14
i B 8 BB 51 AT o A =10¢ {ERE D EEE R R EE

Assisted driving simulated operation curve Low-resi rface smoothness
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) BMELY
Environment friendly

BRFESAF. IRAYE, XERAER. RN, RAHREEE. BERBITOSHRMRKBRIER, RERRISER.

Some substances are expressly prohibited or limited. Degradable, recoverable materials are used in a large quantity and
Green and Eco-friendly indicators are upgraded. The complete vehicles are designed based on zero emission of wastes and reuse
of grey water. This way, environment pollution is minimized.

Bk BEE<0.1mg/m? I HLFERN(TVOC)<0.6mg/m?3 BRI

Requirement: Formaldehyde < 0.1 mg/m3 Total volatile organic compounds (TVOC) < 0.6 mg/m3 Environment-friendly materials

E5 CRRC
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3. LR
Safety assurance

jes anndy it

, KK EBHP
Active fire prevention

OooO0oOoooao

EfReER

Onboard safety monitoring

B
EMC control

Oo0Ooa0o

BEfeH: =, SRRIERERIR

Allround monitoring: Saloon and electric equipment temperature sensor

KRR ATHMRUCL RS RREIRR

Fire monitoring: Infrared absorption type gas sensor

ERERIA: BImARREEIREAN

Intelligent monitoring: Vehicle state self sensing
BEEE: WEERRS

Intelligent diagnosis: Fail safe

IRRS2E: REXERAIE

Allround items: A large number of monitoring items are set.

OO0oOoooao

EEIETNY: {=F3ER6GHz (JR1GHz)

Interference emission: Control frequency 6 GHz (originally 1 GHz)

MiBE: 1=H$E%E6GHz (JR2.5GHz)

Immunity to interference: Control frequency 6 GHz (originally 2.5 GHz)

EHiENE: ESSHREERGRE

Control measure: Using shielded cables and optimizing cable

C3d CRRC
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3. Z2(RE

Safety assurance

d b4l

es oANlISsSse
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Structure and material

R
il % RE

Collision energy absorption

e

Derailment prevention system

FHEIBERE: HIYTENA5545-2, ERES(EfAFIEAERSRIGIE

Flame retardance: EN45545-2 is complied with. A burning rate indicator
of individual materials is required.

LEIBMIN: BATENA5545-3, EnNitiR, SEEREEEIBREMENE
Flame resistance of structure: EN 45545-3 is complied with.
Requirements are added for integrity and thermal insulation of the floor
and cab partition structure.

O #{7HEE%E: EN15227

O Standard applied: EN 15227

O HRHETR: 110km/hE2 10t EREE 5 36km/hEABOt S EaRllE

O Collision condition: Colliding with a rigid 10-t obstacle at 110 km/h, and
an 80-t truck at 36 km/h

J

O RYPFE: ERERKEENRR

a Derailment warning: Earthquake warning and unstability monitoring
system

O PBsiR#ENGRSET: #REZNE0.3g, 200kN

a Anti-derailment design: Earthquake intensity 0.3 g, 200 kN

C3d CRRC
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. FREFiEBEE Future Target

. BiEm
Complete train

ESEERHENHIEER, MEFRA. EbL. S6tit. SURERBEHEESRFAER, RR400km/h
KEEHEESESNEE. M5 EFHETE,

As per national strategy and market demand, profound development will progress in the
directions of pedigree, customization, intelligence, higher reliability and interoperability. Research
and development are carried out on 400km/h internationally interoperable high-speed EMU and
intercontinental trains.




—. FRREGiEBEHE Future Target

1. BHER

o —

Ll g ) ) 400km/hESEIEHEEREENEE
omplete train

400km/h internationally interoperable high-speed EMU

EHHRSHREEE. FRMIE. FRARREATR, HREEEHEEREI002EFES)HA.

400km/h internationally interoperable high-speed EMU will be developed to accommodate the
demand for different speeds, different track gauges and different operation environments for
different countries in the world.

og| |

LB R ENEREES IR
Two-way track High power L
transfer and intensity traction design
w system - @{ /
SHIRMBRG
Multiple-system
power supply

v

Narrow gaugé

Proposal for gauge

€3 CRRC



—. FRREGiEBEHE Future Target

)Y HiFse5IE

Intercontinental train

M ER—ERAMNRIBRIESRAE, EEFRRIR. FREEHNEE, BREHES.

Intercontinental train is intended for long-distance transport across continents both for cargo and
passengers, adaptive to different climates and different track systems, and for interoperability.

EEest

Double-decker
EEU ,
Passenger and ¢ and different tr.
cargo separatio|

to different

P
s Intercontinental
HERR
Automatic cargo

transport system
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)Y HiETREH

New material technology

O x{kEySilicon carbide (SiC)

BAmMEM. HSiE. MEX. SHERRIF. MERFEE, RKUCPNEBSSEENBFRERREREE. KA
ESIRRRASUEGE. BEE). EEEENES, TNERERNERERERRSR.

New technology application

Featured with corrosion resistance, resistance to high temperature, high strength, good heat conductivity and
impact performance, Silicon carbide application will bring revolution change to power electronic equipment. Traction
system incorporating SiC elements will be highly efficient, energy saving, impact and lightweight. Its application has
good perspective in the field of rail transit.

100¢ ( h
* BRHLR (4H-SICHEELRE
: og Silicon carbide (4H-SiC) v.s silicon
] STk o .
J o S10fELALERREIZAE
yisor e Critical electrical field strength 10 times higher
ﬁ&% 610 — ey STl o J3(FHIESSHEE 3 times of band gap
?ﬂ,mm Hih olage 0BT i o 3{FAIENESR 3 times of heat conductivity
% 1r %ﬂ% 1 \ /
>/ IGBT, MOSFET &e o B T{FERER(EERH>20kV)
% ﬁi %%% e Higher working voltage (single element>20kV)
0.1 yAVE I (@Ml [ ] EEI{’E;E{E, 500 0CE§.|—.E"%"I1’E
ﬁ 0.01 0.1 1 10 100 e Higher working temperature: At 500 °C , it works as normal.
Power o ESTEER, FJLUEZI100kHz
ﬁ$ (KHZ) - e Higher working efficiency, can be up to 100kHz

Frequency

€3 CRRC
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2. FhiziiER > > FhtAE A
hn0|09y application New material technology

O BRECT—ERBRICRTRIES RSt

O Silicon carbide- A silicon carbide based converter technology

SICThE=EM4AYFIE PRI 2R ISAOEES PR AB RS HEE,
Features of Sic power element Advantages for inverter application Advantages for equipment applicatio
. 120,
SIS » BRI ) oo
Lower on resistance Lower power loss , - he
1E200°CLA LR T IAE | (e o ) |
Working with high temperature » ,@ﬁﬂﬁ&éﬁgﬁd\ﬁg{{
over 200°C ) | Smaller cooling mechanism | a0k
AR - — =7 S v 7 N\
BELASITTHEUERIEE TIE . N 20t
Operating at a speed several times » . Jﬁléﬁﬁﬁgﬁﬁ?\?m si sl
i i maller peripheral elements o : k
higher than that of Si element { perp ) p— r— —

BEEN. BE. RaEiRenss
Converter system With high efficiency, lightweight and low harmonic

€3 CRRC
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;Eﬂgﬁﬁﬁ w >>§WW%E%
hl_10|09y application New material technology

O fxp8 Carbon ceramics

PRAMMEROHIENEE, BEERSEN1ME, TXEFHEBRFRNEE, BEnsE, REHNEYSE, Bl

BIRIMITEE TR EmAIRIEE.

With brake disc of carbon ceramics, weight of single vehicle can be reduced by 1 ton. It can
substantially reduce the weight of bogie wheelset, rotary mass and damage to the track. Development

of similar products is undergoing at home and abroad at the moment.

pBHIENEEAY(E2RL: Advantages of carbon ceramic brake disc:
O EERE70%LLE;

Less weight by more than 70%

FRIRE:1650°C, E=EmiSMAZAY700°C;

Ooano

disc

BERER<10%, RBEZEER<8%;

Thermal decay < 10%; thermal decay under wet state: <8%
BERREIER;

Adjustable friction coefficient

(EFS M REMER2ELLE.

Service life is 2 times longer than that of cast steel brake disc

Page 22
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SIER > ) BRI

technology application New material technology

O ZESMEH Basalt fiber
ZHEMSEREMESTH, HDBTRANIEBEENREEZE, RSN, SERF. SR, WENMESSFNE, URERANESRERT.
The basalt fiber lightweight composite material, with its mechanical properties standing between glass fiber and carbon fiber, is
characterized by light weight, environment protection, high temperature resistance, corrosion resistance and insulation, etc. It can be
applied to components of such systems as interiors.

O #HKREZEERSE Nano ceramic aluminum alloy
PRIPRIRSEESE, FRENEE. SHE. RS, RER. SERE. MEiREE, JEMAREEaEEENRst.
Nano ceramic aluminum alloy is light and significantly characterized by high rigidity, high strength, fatigue resistance, low expansion,

high damping and high temperature resistance, etc. It can be used in lightweight design of critical components.

R A P
K pree =t 7] ©o KBRS
Basalt fiber Basalt fiber material component made of nano ceramic

aluminum alloy

Page 23 E:Q CRRC
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XifiHER )Y KB
Big data technology

technology application

EBHFIEEERHIR. ER THEIESERSIRETIHIREE. BiRiSE. WEERS, SREWNES

B, MEESEotr. SRR, URMESITE.

Data cleaning, data mining and data storage, etc. are carried out to the remote real time data of

the train and the downloaded examination-in-depot data, etc. in order to realize such functions as

vehicle fault diagnosis, fault statistic analysis, fault prediction and reliability analysis, etc.

S

+ Data cleaning technique L) st Sl A
I O wbFam -
- BURBIER JOE N T e
+  Data mining technique * ad
AR
= R Wgﬁ
-+ BRI TR tetsson -~ =
- Data storage technique TMISHL — i
. ¢ R O bl
ﬁi&ﬁ?ﬁﬁﬁ . BRI AR R
- Data analysis technique FORTERE BORAH  deEm
v / ﬂ;;@ﬂﬁ
© EfKBIBEH G2 i
«  Other big data technique @ atiie
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. BRIRIAHER )Y BRI

gy application Communication and information processing techniques

5GiEf

5G communication

BIRSGEERNT, BRSERGMEREAN.

High speed wireless network access will be achieved via 5G communication technique.

TRUAKXEE

Industrial Ethernet technique

IXRK@BENERS, GHELMAENE. THFSEHMENETGIRGE, UEAREESIBEIEREHRE.

With a high communication rate and strong capability of resource sharing, able to support many physical media and
topological structures, Industrial Ethernet can be applied to the high speed train network control system.

ETBR S [ A

e
Bypasshjfg |*®
REHHED m%’ ‘%
TTDP LTS
7
ECN4 iR 544 i ggﬁgg;ﬁ
(2]
#iff1

0® QO

£l BREREN £BiE BERREN

o

R R E ][]
0 m
S LKL
Profinetffil- £ %
B
5GIl F kT TR AH
ommunication technigue Industrial Ethernet technique
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Fuel battery

HHEbEHEERERENTERSE. RER. FHASGR. RRES. SREESE. ¥L0UR, YRESHES. BRIHESSE.

Such emerging clean energy techniques as fuel battery are characterized by light weight, high energy, long service life, environment
friendliness, nontoxicity, easy replacement, safety and reliability. The weight and size of batteries can be minimized with their
capacities increased.

BRER

Supercapacitor

BBERESMORENNESE, BRFIEESHE IR THEEEMN, BRNFIRTISENERE.

Thanks to the supercapacitor’ s quick charging and discharging characteristics, energy storage in electric brake application is

possible for the train, which enables effective utilization of kinetic energy of the train.

#BLREBZ Super capacitor
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Health management

WISFRAIEEREIE(PHM) R RS EHPHMER. BHNIREHFE. MEPHMRR=EFRE

Prognostic and Health Management (PHM) system includes three subsystems: onboard

PHM syste=- k-2t mm s rend ot o toom - egjon system, ground PHM system.
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ZEREE ) ) EHPHMEAR EHEIBERRG
ealth management Onboard PHM system and vehicle/ground data transmission system
NS

RESHF RGBS RERIS, T @%@ NERGEEEE <
ERERZERRRETHIRRE, IR
HERE. FALRREERSE o SRR )

*E

Collection of dynamic data of Py Mﬁg
state of subsystems will be filtered @ — _— _— _— 1 _ _
by algorithm and model for failure :
early-warning, prediction and state |
monitoring. HES ﬁ %ﬁ[ if;g ?}

meEsrHVEGRImEaRe | | 7| 2| F|| 5|l
BaEEEnEmASIRRC. | Zl| 4| 1

In the meanwhile, onboard :
PHM system will send the data to | —
ground big data center via wireless | TARGEPHMAT

transmission unit.

REERES. EEARSR. B
fRRRa% IR, ..
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ealth management

>ﬂmﬁPHNﬁ§§E
Ground PHM system

EBHEPRFER. Rt WEFHIESHERNS, ERREEENEREN, HRENEIAME. SRRGESHESE
TR, ERAEER. SISTRE., EERRFI6E.

Data for onboard systems, design and maintenance will be consolidated in various ways.

Consolidated data for long-term tendency and multiple systems will be analyzed and applied by

algorithm and mockup technology so as to conduct state monitoring, failure early-warning and decision

making for operation and main;/
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4. BEREE

Health management

O PHMiER—EBMRLRES PHM application: Bogie system
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O PHMiEH—ZES|EEIZE S PHM application-Traction and drive system
e, S, THmE <

BB

J BEIRR EibhEm @ ABBTEE

€3 CRRC
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Conclusmn

PEISESLEREEERIES, LIARBRAER, LIRHEIHASZS, BISa(rFER. BiFLma
éﬂiﬂ’.ﬂiiaﬂm, BERHIEER. REEE. BRHNB, FEHRARGERNKE, RERSEHFERNLE
%

China High-speed Railway will follow the global market concept as directed by national
strategy, guided by customer demand and supported by technical innovation while
persisting in co-development and win-win synergy, and will make contribution to high-
speed railway in the world by continuous improvement of technical levels of equipment via
strategic implementation, planning management and synergetic arrangement.







