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DEVELOPMENT HISTORY

In 1893, suspended monorail traffic was invented by Eugen Langen in Germany. In 1898- 1901, 13.3km of suspension

monorail railway was built in Germany, including 20 stations along the way. This is the earliest and oldest suspension

monorail transportation in the world. It has been operating till now, and has no accident record in 98 years.
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DEVELOPMENT HISTORY

Recently, in Germany, Kuala Lumpur, Osaka, Sydney, Tokyo and some other cities, many amusement parks and

airports have mounted monorail, and in Memphis, Dresden, Borussia Dortmund, Chiba and other cities also have this
kind of means of transport.
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proposed a new energy sky railway transport mode, which is powered by

Zhongtang Sky Railway

lithium battery power packs.




CSR+EIZ= 1%

BRI DEVELOPMENT TEAM

SWJTU
(Southwest

Zhongtang sky railway  Jiaotong University)
Datang energy group co. LTD. the first national key

investment group laboratory of'rall\.Nay
more than 20 years the initiator and organizer of the transportation in

experience in r&d, N'-fmjmg puzhen new energy sky railway team China
production and quality vehicle co. LTD and

management of lithium  Ziyang locomotive co. Baogiao group

battery LTD of CRRC — co. LTD. of CREC
e vty o Cona oy patinge - Shanghal fuxin oyt
China ra'l"(‘;ag 5'.xth transit equipment professional intelligent traffic established as "research
survey an esign
i y 9 development enterprises, c.ontr°| _co' LTD. and d.evelopmt?nt bass
institute group co. e e e mainly provides subway,  for railway equipment
LTD solution providers rubber wheel system and
affiliated to CREC, other urban rail transit signal
the top Fortune 500 and communication system

companies solution
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EXPERT TEAM

Tang Tong . " 0 Zhai
overall program designer -y . i Wa n M i n g
chairman of - ‘ chief designer

Zhongtang sky

railway group Academic Division

s of the Chinese A
cademy of Science
s

professor of SWJTU
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EXPERT TEAM

Chu YongPing
Wang Kai

Peng ChangFu
Zhong Min
Zhang XianFeng
Fan JianGuo

Zhang Lin

professor level senior
engineer

senior engineer

professor level senior
engineer

senior engineer

professor level senior
engineer

professor level senior
engineer

professor level senior
engineer

Nanjing puzhen vehicle co. LTD of
CRRC

Zhongtang sky railway group

Ziyang locomotive co. LTD of
CRRC

Nanjing puzhen vehicle co. LTD of
CRRC

China railway sixth survey and
design institute group co. LTD

China railway sixth survey and
design institute group co. LTD

Baogiao group co. LTD. of CREC
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vehicle design

project overall design, signal
system design

vehicle design

Vehicle bogie design

test line engineering design

test line engineering design

design and manufacture of track
beam bridge
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EXPERT TEAM

Ji MinTing
Chen LiJun
Zhou DeChao
Meng XianPing

Wang KaiYun
Cai ChengBiao

Wang Hualun

professor level senior
engineer

senior engineer
professor level senior
engineer

senior engineer

professor

professor

senior engineer

Baogiao group co. LTD. of CREC

Shanghai fuxin intelligent traffic
control co. LTD.

Sichuan xintang new energy
company

Sichuan datang energy company

SWITU

SWITU

Zhongtang sky railway group co,
LTD
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design and manufacture of track
beam bridge

the overall design of the signal
system

overall design of power lithium
ion battery system

overall design of power lithium
ion battery system

project design
project overall design, vehicle
coupling dynamics model

rail beam bridge
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on 30th, September 2016, the

first new energy sky railway

line was officially suspended in

chengdu, China
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global leader in the field of suspended technology
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TECHNICAL ADVANTAGES

1. independent research and
development on suspension single
track with power of lithium battery

iron phosphate lithium ion battery, extremely
low internal resistance, stability, strong
adaptability, work zones - 35 °C - + 55 °C,

the battery pack is placed inside the rail beam
and separated from the train to avoid the
associated risks

noise is low, 60 decibels within 6 meters, and 60
to 100 meters down to 35 decibels

energy saving and environment friendly, no high
voltage transmission system, avoid
electromagnetic pollution

closed track beam design, without fear of snow
and rain, never unfaithful, overturning danger
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TECHNICAL ADVANTAGES

2, innovatively designed the
suspension bogie of the compact
rubber wheel system

designed without bolt bearing self-locking
suspension mechanism with full independent
intellectual property rights,

four connecting rod structure and secondary
safety protection device with gap stop, which
fully guarantees the safety of suspension,

adopt the one-piece drive axle structure with
differential transmission, so that the empty
vehicle has the minimal curve passing ability,

improve the noise and vibration of traditional
steel wheel to ensure ride comfort,

advanced vehicle lightweight technology is
designed with a hollow aluminum profile
skeleton and a composite light weight vehicle,
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TECHNICAL ADVANTAGES

3. develop the whole translation
system

use gear rack drive, through unlocking, panning,
locking movement and realizing the straight
stock of switch beam,

ateral stock moves in parallel and completes the
switch

switch interface adopts the tooth - shaped joint
structure to ensure the stationarity of the train




CSR+EIZ= 1%

TECHNICAL ADVANTAGES

4, signal control system based on
ATO algorithm and BMS is designed

signal control system adopts unique ATO
intelligent dynamic multi-mode control
algorithm and battery management system,

(BMS) real-time acquisition of parameters,
dynamic adjustment of control algorithm, and
maximization of battery power supply efficiency.

ac control system supports autonomous driving.



CSR+EIZ= 1%

TECHNICAL ADVANTAGES

5. space coupling dynamics simulation 6. advanced robot technology to
analysis platform of the sky rail bridge realize automatic and quick battery
is developed replacement

B 1"l




-CSR F1E = 1#%

TECHNICAL ADVANTAGES

7. the first new energy sky railway test line was established, and the
relevant standards for new energy sky railway were established

after the project establishment by Sichuan provincial housing
construction office, the standards are supplemented or
modified to form local standards and enterprise standards,
providing technical basis for subsequent demonstration and
industrialization of projects

new energy and air transport technology standards [§

{construction acceptance standard of the switch beam) {Interim provisions on the design of new energy and sky railway transportation)
{construction acceptance criteria for rail beams and pier) {Interim provisions on power lithium ion battery system for sky railway)
{estimate of the estimate of suspension monorail traffic engineering (trial)) {general technical conditions of suspended monorail vehicles (interim))



-CSR 1B =%

TECHNICAL ADVANTAGES

8. long service life of the system

more than 23,000 km of driving tests were carried out, and 84 battery
performance tests and 180 vehicle performance tests were carried out

complete tests on axle coupling vibration, turnout reliability and
maintainability, signal system ATO, ATP, ATS

design of bridge structure is for 100 years
vehicle design life is 30 years

life of solid rubber tyre is about 8 ~ 100,000km,
and the guide wheel is about 150,000km

super lithium battery life: 8 years
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Zhongtang skyrailway has 26 core patents for new energy sky railway,

Organized by the science of Sichuan province is given priority to with 2 academicians of 15 top domestic rail transit experts achievements
appraisal, evaluation of new energy sky railway as a new type of medium capacity of rail transit, the comprehensive advantages, the first at
home and abroad, and fill in the new energy sky railway in the fields of rail transit, the overall technology has reached the international
advanced level, among them, the large capacity lithium battery traction power supply technology, hanging empty tin vehicle
lightweighting technology, empty trains - track girder bridge coupling dynamic simulation technology in the international leading level.,
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Z. Extk COMPARISON



Zhongtang new energy sky railway is the seventh kind of rail transit system after universal rail, lobal first
high-speed rail, subway, light rail, tram and maglev train 9
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rail transit system comparison

medium and low

mode/comparison railway hlghfspeed metro sky railway monorail tram
railway speed maglev
single road stiggle voad
rightts o idhe lgtiiiffg;d open

feature of closing single closing single closing single sky, column ¢ Vshort ’ ¢ e(partial closing single

theline road rights road rights road rights cross—section . . TIE road rights

0. 8%0. 8, pilespa pilespacing, closure)
’ cin’ 95m big column
& cross—section

bridge and Underground

tunnel large large tunnel and large large large large
proportion viaduct
track gauge 1435 1435 1435 monorail monorail 1435 1435

minimim turning 400 2000 195 30 100 30 75

radius
gradeability 60 30 30 104 60 60 70

cost per

kilometer 70 120 500-1, 000 100-129 250-300 150-180 300-450
(millon RMB)
failure rate high low low low low high high
CESSOELLE high high high high high low high

rate
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mode/comparison

one-way
capacity
(thousand

people/h)

average
velocity (km/h)

maximum velocity
(km/h)

noise factor
(decibel)

kinetic energy

pollution

comfort level

railway

16

120

180

100

high tension
electricity

electromagnetic

pollution and

high pressure
radiation

moderate

rail transit system comparison

high—speed
railway

13

250-350

350-450

80

high tension
electricity

electromagnetic

pollution and

high pressure
radiation

high

metro sky railway

30-70 10-20

30-45 30-45

80-120 80-120
85 65

high tension

. new ener
electricity e

electromagnetic

pollution and charging at the

high pressure depot
radiation
moderate high

monorail

8-40

30-45

100-120

75

high tension
electricity /
new energy

electromagnetic

pollution and

high pressure
radiation

high

tram

15-30

60

60

super—capacitor

electromagnetic

pollution and

high pressure
radiation

moderate

medium and low
speed maglev

15-30

30-45

100-160

60

high tension
electricity

electromagnetic

pollution and

high pressure
radiation

high



— CSR I E =%

rail transit system comparison
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mode/comparison

control system

occupation of
land

migration
amount

ability of
adapting the
terrain

ability of
adapting to
climate

landscape

control system

railway

PTC train
control system

large

large

moderate

snow volume in

the north has

great influence
on safety

moderate

PTC train
control system

high—speed
railway

CTCS-3 level
train control
system

large

large

poor

good

moderate

CTCS-3 level
train control
system

metro

BAS train
control system

small

small

poor

strong

no landscape
underground

BAS train
control system

sky railway

ATO algorithm
and signal
control system

small

small

strong

strong

5 meters from
the ground
clearance, good
landscape

ATO algorithm
and signal
control system

monorail

PLC intelligent
control system

large

moderate

moderate

moderate

good

PLC intelligent
control system

tram

human driver

small

moderate

moderate

moderate

human driver

medium and low
speed maglev

0CS

large

large

good

moderate

moderate

0CS
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rail transit system comparison

. . high-speed . . medium and low
mode/comparison railway . . L metro sky railway monorail tram
railway speed maglev
custom—made cannot cannot cannot can cannot can cannot
tourist
productivizatio cannot cannot cannot can can can cannot
n
investment
scale moderate large large small moderate small large
construction
moderate long long short moderate short long
cycle
disassemble cannot cannot cannot can cannot cannot cannot
approval rovincial rovincial
. NDRC NDRC NDRC i NDRC 2 NDRC
department government government

operational and
maintenance high high high low moderate moderate moderate
cost



CSR +iEI=Y

Fx—1+t mOMMMER VALUE POINT

product value

applied value

cultural value

good landscape R cultural | lots of selling points f§ maximize resource utilization J can be customized

maximize resource utilization

less investment @ short construction | approval fast quick returns rapidly increasing regional value
low maintenance cost | removable
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SUPERIORITY
congestion

capacity of the sky railway can reach one-third to one-half of the total number of
subway passengers, and the number of passengers can reach up to 500,000 people
per day; minimum departure clearance is 120 seconds, the speed is equivalent to the
subway, and the maximum range speed of 120km/h -- 150km/h is supported,
efficiency is high,

elevated track, separate line, fast, on time,

can connect seamlessly with the urban traffic node, connect shopping mall, subway,
station, etc., construct the three-dimensional transportation network, enhance the
regional value, and form the interconnection between the regional circle and the
urban and rural areas,
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SUPERIORITY
2. safe

closed track beam design, without fear of snow and rain, never unfaithful,
overturning danger,

fire retardant materials are used in the interior of the vehicle. The power
battery is free of explosion and low heating, and the battery is separated
from the car body to minimize the fire risk,

scientific and complete rescue plan, active rescue emergency plan multi-
directional linkage, response to various emergency situations,

intelligent control system, can not drive, long service life, reduce human
operation risk,
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SUPERIORITY
environment friendly

new energy battery pack power drive, without fear of power failure, no
electromagnetic radiation, no emissions, no high voltage risk,

compact rubber wheel system suspension bogie, advanced vehicle lightweight
technology, low noise, low vibration,

advanced robot technology, 90 seconds automatic quick change battery,
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SUPERIORITY
good image

track and vehicle can be customized according to different regional
characteristics, promote urban culture, connect urban attractions, and enhance

urban spatial image,

use the top of the track beam to erect the landscape corridor, set up the sky

fitness trail, share the cycling lane, and increase the urban rail function,
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SUPERIORITY
5. less occupation

foundation of the track pier is bored pile, the base size is 80cm*80cm, and the green
belt of the city can complete the wiring, in the old city area where the road resources
are tight, the city street lamp can be transformed into an orbital column, which does not

take up the road, so it can be removed or removed,

short turning radius of the air train is small, and the limit area is only 30 meters, which
can be used to make a detour without affecting the urban planning,

platform was set up in the sky, the bottom can be raised, the construction way
diversification, according to the conditions of use in the middle of the road or on both
sides of the erection, and seamless connection with the city building and transportation
hub, maximize resource utilization,

the whole assembly structure of the vacant sky railway track can be disassembled or
moved according to the urban planning, so as to avoid the waste of resources,
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SUPERIORITY
6. short construction

the new energy sky railway belongs to the medium and low volume urban rail
transit, the provincial competent department can complete the approval, the

approval process is fast,

construction and trial operation of 20 km line can be completed in 8 to 12
months, and the construction period is short,

small demolition, dust scattered, artificial blockage, construction has little impact,

from the plan deployment to the construction to the formal operation, the entire
cycle can be completed within a year,
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SUPERIORITY
7. low cost

the cost of two-track line is RMB 100 million per kilometer, which is about
1/8 of the cost of the subway, and a quarter of the cost of light rail, the cost

is low,

less area of expropriation, small influence to urban planning, and can be
grafted with existing resources, and the derivation cost is low.

operation and maintenance cost is 2 million -- 2.5 million/km, the later cost is
low,
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IN CLIMATE

Extreme weather adaptation
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Zhongtang preferred solution for the branch line connection of large urban rail system
sky main solution of small and medium-sized urban rail transit

rai lway best solution to the travel area track

videos of sky railway [p»
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purchase

PPP

the government led the development, the government platform
company and the sky railway company collaborate

EPC

Owner's direct purchase, the sky railway company is the general
contractor for the line, complete suspension of the sky railway,

normal operation

financial lease
the owner pledges the property right of the line to the financial

institution to obtain funds to complete purchase and redeem it at
maturity, as the general contractor of the line, the sky railway

company completes the construction to the normal operation

financing and agency construction
The sky railway company provides financing services to owners, and

the full range of equipment to the normal operation of the line
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investment BOT+TOD

to realize the integration of operation, construction, and investment
by BOT, to cover the investment and operation cost through the

comprehensive development of the property along the track

BOT +investment subsidy

the financing gap other than operating income is subsidized or

replaced by the owner
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joint
development

asset securitization

jointly set up an IPO entity company, Joint listing to achieve

revenue

equity cooperation

evaluate and measure the value of the sky railway line and

the scenic spot, Joint establishment of management and

operation system, manage together
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