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HST development achievements

1. Operating scale No. 1 in the world Inventory estimation of high-speed EMU worldwide

g Daily operation of 2,250 pairs.
Beijing-Shanghai daily 353 train sets,
tracking interval 5 minutes

o Operating on "four vertical and four
horizontal” mainline network and aiming
for larger "eight vertical and eight
norizontal” network.

g Covering all provinces except for Tibeten,
inner Mongolia and Ningxia, and
connecting most of the million population
cities.

B China 3303 Units ® Jap rance 615 Units B Geman

China accounts for more than 60% of the world high-speed EMU
market inventory
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HST development achievements

2. The richest product family in the world

35 CRH train models, speed range 160~350km/h, applied on existing speed raising, intercity and

passenger railway lines, covering different application environment, vehicle arrangements and
pUrposes.

China high-speed EMU product family

200~250km/h 300~350km/h Comprehensive monitoring train Interdty EMU

CRH14/B/E CRH2C-1/2
CRH1A-AJE CRH3C/L CRHS) CRHGE
CRH2A/B/E CRH3804/AL/ CRH380A : clz
magrnet -‘é:
CRH2G/E CRH380E/C CRH380B — C13
revised RH380BL/CL
CRH380BG
CRH3A CRH380D ‘_9’ CRH3B0BI-A(high @ (ol
cold) e ==
CRH3G CRA0DDAF i, CRH380AM 3 ClG
s ]-' e -

CRH5AMGE CR400BF -

}

n

-3 CRIRC



HST development achievements

3. Operation experiences in complicated environment

Through years' innovation and practice, the adaptability problems have been solved for various

harsh envi

ronment, building the capability to challenge complicated application conditions

worldwide.
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HST development achievements

4. World top level comprehensive specifications

Operation speed,
comprehensive
comfortability,
reliability, safety,
energy-saving,
environmental
protection and other
comprehensive
indexes are excellent.
Some indexes are
international
advanced and
created several world
records.
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HST development achievements

5. Huge social and economic benefits
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In 2018, railway passenger coach and freight wagon, the
| vistis reached 33.7billion, railway freight volumn reached
- increased 3.5 times than in the 4 billion tons in the year 2018, is
p year 2001, CRH train 4 times larger than in the year
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China HST is changing people's travel concept, lifestyle and social structure, and becomes a new business
card of China.
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HST development history

1990-2003 2004-2008 2009-2015 2016-2020

Independent Independent Deepening

Import & digestion

exploration Absorption phase innovation phase innovation phase

S CRH1/2/ 380//B/CRImZEA hET DA
> Bt 3B A RNIIE e
Pioneer, ;CRH?JE 380A/B/C-type EMU China standard
China Star iEMLI Comprehensive CRH train
S e A monitoring train Intercity EMU




HST development history - Independent exploration

Roadmap

1990 ) 100/ ) 1996 meeess——) 2003

the State Council
approved the

MOR completed
“the Report on the

the trial speed on
Zhengzhou-Wuhan line

Qinhuangdao-Shenyang
passenger line with design

project conception pre-feasibility reached up to 240 km/h speed of 200km/h and
of Beijing-Shanghai research of total length of 405km
high-speed railway Beijing-5hangha started official operation
line high-speed railway and became the first fast
line passenger special line
Train
1996 ) | 000 e ) )00 ) )00 o) (00
t'f;iffdﬂfmm developed 200 "Blue Arrow" developed 200 developed 270 km/h
Guanazhou-She km/h "Shark" EMU running on km/h "Pioneer" "China Star” power
nzhengline EMU Guangzhou-5She EMU concentration EMU

nzhen line

Shark 223 .2km/h Blue Arrow 235.6km/h Pioneer 292.8km/h China Start 321.5km/h
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HST development history - Import and digestion

REQ]HB E2-1000 erlarD-E SM3
(Bombardier) (Kawasaki) (Siemens) (Alstom)

CRH1 EMU CRH2 EMU CRH3 EMU CRH5 EMU
(Sifang-Bombardier) (Sifang) (Tangshan) (Changchun)
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HST development history - Import and digestion
EMBEEMNE, PERRTABSRNSRSER, HEENEEFFETOHIT T 7 BSER

In the early operation stage, China has accumulated rich and valuable experience and technologies, laying a solid foundation
for the later independent innovation in HST

RERRES

Beijing-Tianjin intercity operation

ZEEKI12028, BUESEHPAEELE, IFRUTEERAGR, @
B —FER T EEE E AN RE .

Total Length of 120km. The technology system of operation and
maintenance was preliminarily established through operation
maintenance and fault processing, which also contribute to mastering
the design principles of high-speed EMU.

BE BGA EE
mae | =P 2 Bi|=P| ap
Vehicle Joint debugging Operation
type test Integration test Maintenance
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Wuhan-Guangzhou, Zhengzhou-Xi'an passenger line operation

B EEXE2KI069E, HERIE226E, BEFERRGERTFR, Wik
TERWFEFIZERNEEMME,; PAFTEERBERRS05LE, BIETEEERTIER
SFHHRARIERNEEHRE.

The Wuhan-Guangzhou passenger line is 1,069km long including 226

tunnels. The train service performance study has verified the train
operation performance under complex environment The
Zhengzhou-Xi'an passenger line has a total length of 505km, whose
operation has verified the train operation performance under special
environment including collapse loss area.
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HST development history - Independent innovation
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China's high-speed train technology system and product series

CRH380AL
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CRH380A/B/BG SamilsE
Comprehensive Comprehensive
monitoring train monitoring train

&5 CRRC




=RIEIEF & R TE-F alF

HST development history - Deepening innovation
SZOeTPRERRY ERARAENEEH G

Technology research and prototype develnpment of integrated energy-saving
high-speed train - = 2
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Developed 500km/h test train,
created conditions for the security,
comfortability, economical
efficiency, energy-saving and
environmental protection
performance research of
nigh-speed trains under even higher
speed.
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HST development history - Deepening innovation
& R SRV FRAASTNEEH G

Technology research and prototype development of high-speed train in serialized form
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HST development history - Deepening innovation

B MER3ISOAEPEIRENESR
China standard EMU with operating speed of 350km/h
FEERRKRBERABRATEELPRESHEHXEWN, HAHZEETIR3IS0NEBEFRERENESR,

RUCE TN, SNBHURERER, =EhESENELTERE,

China National Railway Group Co. Ltd. leading CRRC and related enterprises developed China
standard EMU with operating speed of 350km/h, which has deepened the independent innovation
extent, realized simple and unified standard and interconnection and interworking, and

consummated China EMU standard syste g
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HST innovation outlook




HST innovation outlook - Technology development trend
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Performance

factors of =
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urban public
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HST innovation outlook - Technology development trend

C. Eie {EHER
High safety Low emission
S {E 5%
High Low loss
AT fem
High Eﬁﬂﬂ Low cost
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Guaranteed by high quality Aiming for high system performance
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Develop train highly applicable to operating environment High intelligence as a technical measure



HST innovation outlook - Industry technology development trend
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Low axle load, low running
resistance
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Earthquake warning system

500km,/ his EE2
500km/h high-speed maglev
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Modular, flexible organization
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Rail transport interconnection
certification
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Increase material recovery rate
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Hyperloop
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ECO4 technology saves

energy by nearly 50%
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Product platform
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Interconnection Low life cycle cost
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HST innovation outlook - Technology innovation

VERERAE . UREE . KEEOH, ALTSBSIEATE, LU EHEEE, MEPHRERHRSTN, ST7EHE,
HAEHR . ERIRREFRS , STIFERUNERERER,

With intelligent perception, data transmission, big data analysis and artificial intelligent as the technology support, provide
users and passengers with such services as safety forecast, operation management, intelligent maintenance and servicing
and wisdom tour service, and support the intelligent rail transit system.
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HST innovation outlook - Technology innovation
SaPRERFHE M

Comprehensive energy-saving and new material application
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HST innovation outlook - Product innovation

BHE3S0 A EEMERI 4 RiEmATNFEH
350km/h sleeper EMU Flexible organization EMU

W EzF4H =) b
Double-deck EMU Intelligent EMU
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HST innovation outlook - Innovation platform

(= =R &R BE SC e BT EREEAREIHF RO

First national technology

: . innovation center
implementation

TS| B R R 5 2
Industrial A SR O
technology National HST

leading technology innovation
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Market demand SR AEEE FI Sk A SDiA
driving New non-profit legal entity

National strategy
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Nation level Global-oriented, leading and exploratory HST innovation platform

F B CESKEFEIR. BTk, SuE. MRS,

Open: Assembly of global innovation resources No limit of industry, domain or region
* W LUBHRENEHESHZRER.

Win-win: Value co-creating and sharing among members

i B GUFETAREILE, LHSRRESREE.

Synergy: Innovating system and mechanism and enabling efficient operation in chains
AIRFEE : B AA . B, &84, U EWED, SHAFERE.

Sustainability: Linkage of talents, technology, finance and industry for sustainable development
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