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Jiang Su Yong Gui New Energy Technology Co., Ltd.
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Excellent energy storage system service provider
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Company profile




Introduction to Yongqgui

Yonggui Group was founded in 1973 with a registered capital of 300 million yuan and was listed on the Shenzhen
Stock Exchange in 2012

More than 3000 current employees

Business scope: battery systems, connectors, door systems, gangways, pantographs, shock absorbers, axle counter
signals, etc

~ 4 R&D centers (Zhejiang Tiantai,Jiangsu Nanjing,Sichuan Mianyang,Shenzhen)
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Introduction to Yongqui

Jiangsu Yonggui focuses on the application and development of

lithium-ion battery systems
18 years of Battery management system (BMS) development
and application experience
10 years of experience in battery systems and charging

products
Over 100,000 sets of in-service products

Certifications
ISO/TS 22163
ISO 9001
CNAS

Intellectual property

More than 300 patents
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Introduction to Yongqgui

research and development (R&D) :
Battery system design experts, including 3 doctors
Products: High-power energy storage system, auxiliary battery/emergency traction battery/main traction
battery/emergency starting power supply Fuxing EMU, unmanned subway, maglev train, locomotive, track
engineering vehicle, etc

Detection: 1600m 2 Battery Test Center, 16 professional battery testers
Manufacturin g . 53000m2 plant,>50 sets of advanced production equipment
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Development process of

battery system

The battery system development process is managed according to ISO/TS2263/TS16949

project management process

Design and
development
planning

Design and
Development
Requirements

Trial Production
Summary

Design and
Development
Requirements

Review

Preparation of
Design Brief

Trial production
of sample pieces

Design freeze
data summary

Scheme design
of the product

Phase review

Test

Scheme review

Phase review

Prepare BOM list

Preparation and
filing of data

First inspection
and
identification
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Development History of

Yonggui Energy Storage

Batch loading of the first batch of lithium titanate battery system of Fuxing EMU - 2017
The first batch to participate in the loading of lithium titanate battery system for metro

engineering vehicle-2019

The first low-speed maglev train to realize the loading of lithium titanate battery system -
2019

The first medium-speed maglev train to realize loading of lithium titanate battery system -
2020

The first subway auxiliary power supply+self-traction lithium titanate battery system - 2020
The first batch to participate in bulk loading of lithium titanate battery system for motor
vehicles in the city - 2021

The world's first ultra-high power peak shaving and frequency regulation energy storage
5MW/364KWH - 2022

The first batch to participate in 600km high-speed maglev lithium titanate battery system
loading - 2023

The first batch to participate in the loading of hydrogen fuel+lithium titanate battery hybrid
energy storage system - 2023

The first batch to participate in the loading of super capacitor+lithium titanate battery
hybrid energy storage system - 2023
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Advantages of Lithium-titanate battery




. Advantages of lithium titanate battery

Safety of lithium titanate battery

Lithium titanate has the

following advantages:

Compared with graphite cathode
material, lithium titanate material
has higher lithium embedding
potential (1.55V). Even under low
temperature and high charging rate,
the cathode battery is difficult to
reach the reduction potential (0V) of
lithium, fundamentally eliminating
the possibility of metal lithium
dendrite and reducing the risk of

internal short circuit of the battery.

Phenomenon between electrodes

Change of negative electrode potential

Ordinary lithium ion rechargeable battery
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. Advantages of lithium titanate battery

Safety of lithium titanate battery

Lithium titanate(LTO) VS Graphite

1/ High security

Graphite ) LTO )

» When a short-circuit fault
occurs, the ohmic
increases sharply, which will

» Prone to internal short

circuit events
7 Itis flammable by itself s
“The above two points are instantaneous current and
extremely easy to trigger major temperature rise.
safety accidents such as

battery explosion.

» LTO itself is non-flammable.
The above two points ensure the
safety of the battery.

AV

Fast discharge under short circuit conditions (high heat)

Voltage temperature variation curves
in internal short circuit test
3.5 = =/ The reaction of LTO negative

H w—\/0ltage changes N
3.0 12 «eseeesTemperature mﬂﬂge: and positive electr%c‘!)%
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LIRS :
The reaction of /;'
carbon negative ~ s+

and positije

Time (min)
Slow discharge under short

circuit conditions (low heat)

The cathode of ordinary lithium battery is graphite, which is inflammable

The cathode of lithium titanate battery is lithium titanate, which has no

flammability

The red curve in the figure shows the short circuit temperature rise and
voltage change curve of carbon negative battery. The voltage of carbon negative
battery drops rapidly and the temperature rises sharply after short circuit, so it
is easy to generate fierce chemical reactions such as fire and explosion.

The blue curve in the figure shows the short-circuit temperature rise and
voltage change curve of lithium titanate battery. In case of short circuit of
lithium titanate battery, the voltage drops slowly and the temperature rises

slowly, with the maximum temperature not exceeding 100 °C, so fire and
explosion will not occur.

Insulator Conductor
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- Advantages of lithium titanate battery

Safety of lithium titanate battery
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Over discharge test

The cathode substrate of lithium titanate The metal foil us.ed for- ca.rbon negative
electrode of ordinary lithium battery must be

copper foil. After over-discharge, the battery

will produce copper crystal branches to
metal crystal branches and short circuit puncture the diaphragm and cause short

circuit

battery is made of aluminum material, and
over-discharge of the battery will not produce




. Advantages of lithiui: titoncte battery

High power advantage of Lithium-titanate battery

EEH
LisTisOq

The Spinel Stereo Molecular The Planar Molecular Structure of

Structure of Lithium titanate Lithium iron phosphate Anode

Compared with the layered structure of graphite anode, the three—dimensional structure of
Lithium titanate anode is more suitable for the insertion and removal of lithium ions, and is
suitable for high rate charging and discharging;

Compared with graphite negative electrode battery, Lithium—titanate battery has no SEI film,

smal ler internal resistance and smaller temperature rise during high rate charge and discharge.
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- Advantages of Lithium-titanate battery

Safety of Lithium-titanate battery

safety
Compliant with: GB/T31485-2015, GB38031-2020, TJ/JW126-2020, |EC62928;
Passed 10 safety tests;

No fire or explosion during the experiment.

ForcedTemperature External short Seawater Temperature
cycl ing overcharging circuit immersion cycling

——— T -

Overdischarge

External short Crimp Heat additive Fall Flow pressure
circuit



. Advantages of Lithium-titanate battery

Safety of Lithium-titanate battery

safety
Compliant with: IEC61373 2010, TJ /JW127 2020, GB/T24338.4 2018 and other railway standards

No fire or explosion during the experiment.

Vibration and Squeeze test Temperature shock Damp heat cycle Fire test
impact test test test

Salt spray test High altitude test Protection Short circuit test Thermal runaway
performance tes test
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Yonggui's core technological advantages




Yonggui Design and

Development Advantages

Toshiba battery cell: Yonggui Lithium-titanate battery system

Battery Module

Battery trolley

Battery System
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Experimental Center

Experimental Center: 1600m2

Instrument and equipment: over 100
sets

Equipment assets: 10 million yuan

Electrical performance test
environmental test
Mechanical performance test

Physical and chemical
performance test

Protective performance test
Mechanical life test

Simulation Experiment
Center
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Advantages of Lithium-

titanate battery system

Individual voltage collection—" =" —, /." "7 7 Battery temperature collection
\
Real time voltage collection 5 16 temperature acquisition
Individual voltage collection Real time reflection of anomalies

Advantages of

Fault analysis and

L N MR

Real time battery balancing ~
Innovative equilibrium algorithm battery System

Individual intelligent balance

Individual voltage too high
Individual voltage too low

Excessive current

Ensure consistency of individual units AN N

Ensure battery level

NN X \ : 4 = Platform Data Analysis
Remaining capacity estimation
wireless data transmission

Estimated remaining capacity Datastatishealanahas

Predict remaining time
2 Health status assessment
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Core advantages of Yongqui

Lithium-titanate battery system

> L

Real time equalization algorithm

Fix capacity deviation
Extend service life

Reduce the probability of failure
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Core advantages of Yongqui

Lithium-titanate battery system

“|

rMultiple security
protection \

Multiple safety protection mechanisms effectively prevent severe overcharging of

batteries and ensure system safety:

The Lithium-titanate battery system communicates with the charger in real time, and controls the
charging voltage and current according to the voltage of the single battery

If the total voltage or individual voltage exceeds the threshold, cut off the internal contactor to prevent
overcharging and isolate the battery

The system adopts a dual contactor design to prevent the contactor from sticking and cannot be cut off
If the double contactors are stuck, send a stop command to the charger through communication and
hardware nodes to stop charging

If communication fails or the charger loses control, the redundant detection system in the system will cut

off the contactor and isolate the battery
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Application performance




- Application performance

Typical performance of rail transit

Eﬁ;ézllﬂ Custom Project Function Qu(egletti)ty
1 CRRC Sifang 600km high-speed maglev Auxiliary power supply+suspension 4
2 CRRC Changke&Tangshan The Fuxing EMU Auxiliary power supply 104
3 China Energy Investment Railway energy storage (13C charge and discharge) Ultra high power peak shaving 1
1 CRRC Changke 400 km EMU (High cold) Auxiliary power supply 2
5 CRRC Sifang&Changke Urban high-speed trains Auxiliary power supply 24
6 CRRC Tangshan ;Srfsg g (?trlgrf rsé%?élrellgh-speed TrRiniIgRsReRd Auxiliary power supply 4
7 CRRC Dalian Low speed maglev Auxiliary power supply+suspension 2
8 CRRC Zhuzhou Machinery Co., Ltd | Medium speed maglev Auxiliary power supply+suspension 20
9 CRRC Puzhen Shenzhen Line 6 branch line Auxiliary power supply+self traction 4
10 CRRC Puzhen Shaoxing Line 2 Auxiliary power supply 4
11 CRRC Dalian Taiyuan Line 2 Auxiliary power supply+self traction 2
12 Tianjin metro No. 6/10 (Battery Module) Auxiliary power supply+self traction 74
13 CRRC Zhuzhou Machinery Co., Ltd | Turpan tram Power traction 48
14 CRRC Tramcar Power traction 30
15 Shanghai Railway Bureau Industrial and mining vehicle Main power traction 2
16 Harbin Industrial and mining vehicle Main power traction 4
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Lithium titanate Battery System of Dusi Line

Engineering Vehicle

Group form
The battery system consists of two sets of battery cabinets, which are divided into three clusters
for parallel use. Each cluster has 5P414S, totaling 15P414S. When one cluster of batteries fails,
the other two clusters can continue to supply power to the entire vehicle. The front panel is a
detachable transparent acrylic board, with module pull-out installation for easy maintenance and
repair

Battery configuration parameters

Rated output power 400kW
3 clusters/column
configuration
Natural cooling
(800 800mm X 1800
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Hydrogen energy intelligent intercity

Multiple unit Lithium titanate battery system

Project Overview: The power battery has good voltage balance and heat balance design. The combination of power cells and
fuel cells can simultaneously provide traction and auxiliary power. In addition, when the fuel cell system malfunctions, the power
cell system can serve as an emergency traction power source to ensure reliable train operation. The power battery can supplement
the insufficient output power of the fuel cell and meet the power requirements of the traction system in the form of energy mixing,
while also absorbing 100% braking energy.

Standard single column configuration 4 groups

LA KRR KARAE
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Turpan Tram

Lithium titanate battery system

Project Overview: The system of Turpan Tourism Modern Tram (Phase I) Project adopts the hybrid power of
“super capacitortLithium—titanate battery”. In interval stations with low energy consumption, supercapacitors
provide power to vehicles separately; In the section station with large energy consumption, the super
capacitor and Lithium—titanate battery energy storage power supply jointly provide power for the vehicle.

Battery configuration parameters

Standard single column
. : 1 set
configuration
Heat dissipation method water—cooling
o

LA KRR KARAE
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Project requirements:

Satisfy emergency load for 45min power supply under
emergency conditions;

When there is no network voltage, emergency traction at
5km/h for 1000m or traction at 5km/h for 100mt+emergency
load power supply for 45min.

Battery configuration parameters

Single column configuration 2 boxes

Communication method Ethernet
Temperature range -25°C~55C

LA KRR KARAE

Jiangsu Yonggui New Energy Technology Co., Ltd.



High speed Multiple unit CR400BF

Lithium titanate battery system

Since 2017, more than 300 trains have been loaded on Fuxing Multiple unit, which has been
operated safely and reliably for 6 years. China Railway Group has highly recognized the
maintenance free and low maintenance costs of Lithium titanate battery system.

Battery configuration parameters

Battery pack voltage range T8V ~120V

Battery capacity 200Ah

Battery pack energy 22kWh

Output current 200A

Rated output power 22kW

Battery life >10 years

Single column configuration 4 groups

Communication method -40°C~55C

Temperature range 3072mm X 171 1mm X 574mm

Size 1550kg

LA KRR KARAE
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600km high-speed magnetic levitation

Lithium titanate battery
Auxiliary+emergency suspension

Project requirements:

Maintain emergency ventilation of the suspended
train for 90 minutes under emergency conditions,
and use emergency lighting.

Project B440 battery B24 battery
Quantity 2 sets/box 2 sets/box
Rated capacity 46Ah 69Ah
Rated voltage DC455. 4V DC25. 3V
Voltage range 297V"534. 6V 16. 5V"29. 7V
Quantity of electricity 20. 948kWh 1. 745kWh
Peak discharge current 250A -

Continuous discharge

150A 100A
current

. Air coolingtheating [Self coolingtheating
Cooling method

film film
. 862mm X 838mm X 259. bm
Size 2796 X 884 X 554mm o
Weight <1050kg <150kg

LA KRR KARAE
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Smart intercity Multiple unit CRH3A Lithium titana

battery system

Project requirements: When the power supply of Head—end power is cut off, the storage battery will
supply power for emergency lighting, emergency ventilation, broadcasting and control. When the emergency power
consumption meets the continuous operation of emergency lighting and broadcasting for 120 minutes, and the
ventilation volume is not less than 10m3/(h ¢ person), emergency ventilation is required for 30 minutes.

Battery configuration parameters

Battery pack voltage range T8V~120V
Battery capacity 100Ah X 2 sets/box
Battery pack energy 10. 35kWh X 2 sets/box
Output current 136A
Rated output power 15kW
Battery life >10 years
Single column configuration 2 boxes
Communication method RS485

Temperature range —256°C~55C

LA KRR KARAE
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- Port application performance

Port performance—AGV

Toshiba SCiB Battery Application Port AGV Project Agdaciert

Charging method Fast charging method for
60 seconds of charging

Qingdao Port: the first fully automated wharf in Asia A T T A T RN

Qingdao Port Phase |: 38 sets batteries
Qingdao Port Phase Il: 45 sets Battery weight 0.97t
86.9kwh(12m):7P270S(1890 batteries) SR Rchanes NRRERRuted
equipment

—
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Schematic diagram of traditional =~ Schematic diagram of container
container handling handling at automated terminals
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Port application performance

Port performance - tire mounted cranes

Toshiba SCiB Battery Application Port RTG Project

[ RTG JIRu bber Tired Gantory crane)
%
Y o
Ty  n
1 +§ LE:

000
809 D _LRANE

800
400 -[rz'E-f!.t’! SHEC2HE  sTABLA R TRANGLH

performance announcement: SO . l

Ningbo Port: 22 sets ¥ g i 200
Port of Xiamen: 4 sets = SmET
Jakarta Port: 4 sets o PreTen

5l [sec]

Taicang Port: 8 sets
Qatar: 12 sets

Saudi Arabia: 10 sets
Thailand: 2 sets

and so on

Total installed capacity: More than 110 sets worldwide, distributed
across major ports in China and Southeast Asia. Becoming a standard
application product for oil electric hybrid tire cranes.
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. Energy storage application performance

Peak shaving in railway Electrical substation (13C charging and discharging)

Lithium titanate energy storage advantages:

High safety: currently the safest lithium battery

Ultra high power: supports continuous 15C and short—term
40C charging and discharging

Ultra long life: cycle life of 30000 to 100000 times
Ultra low temperature: supports —40 °‘C discharge, with a
discharge capacity greater than 70%

Ultra high power density: It can significantly reduce the
capacity and installation space of energy storage systems
in peak shaving and frequency modulation applications.
(5MW/364kwh)

It has the advantages of small land occupation, cost

reduction and efficiency increase, and high flexibility

NO. Project Parameter
Energy storage capacity 364kWh
Power type Lithium-
QRIRRE titanateylfattery
Electri [ Rated output voltage DC910V
cal [Output voltage range DC585~DC1010V
Param | soc Scope of Work 5%~95%
SRR Maximum continuous output current | 5500A
Maximum continuous input current 5500A
Dielectric Strength Leakage current £ 20mA
High voltage output interface 1000V/1100A (5-way)
Electri | Power supply interface L?\?:;_F;z\;vfer ;ggslzys A
& Communication interface with
interf bidirectional DC/DC R
aC€ Tinterface with system monitoring Ethernet
Video interface Ethernet
Maximum external dimensions 12m standard container
hech Fweaight 15t
QR Protection grade Not less than IP54
Param I binet color 7035
eters :
Container color 7035
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. Foreign performance

— Typical performance of Lithium-titanate battery abroad

Tokyo Metro 2000: 120 trains
Shinkansen N700/N700S: 875 trains
Japanese passenger car light hybrid
system: 2 million vehicles

European low-floor buses: over 500
vehicles

Shuangyuan Trolleybus project: more
than 40 trains

When natural disasters such as earthquakes occur, a self-propelled mode is used to
detach from tunnels or bridges

N700S sstmsres
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Lithium titanate bus




- Lithium titanate bus

Battery comparison

Battery pack type

Performance in

Lithium Iron Phosphate

LITHIUM TITANATE

Safety High Extremely high
Cycle life (100% DOD) 3000 times 17000 times
Charging rate 0.25C~1C Continuous 5C, peak 10C
Discharge rate 2C Continuous 5C, peak 10C
Charge Temperature 0~55 °C -50~55°C
Discharge temperature -20~55 °C -40~55°C
Low temperature N )
discharge capacity 40% 80%
Energy density (Wh/kg) 160~190 80-110




— Application advantages of Lithium titanate bus

- Lithium titanate bus

Performanc |y rrproy prranarg | Lithium Notes
e index Iron
Phosphate
Lithium—titanate battery does not
Safety Extremely high High separate lithium, and there is
no internal short circuit
risk
3 ) . High charge discharge ratio
Charging time 12 minutes 4 hours A R Y
SENN ; No(ln_e;ed (Char I\ilﬁedstation Some lines can save charging
argingstation : ging st stations for office or commercial
charging for 10-20 vehicles)
positions) =k
L >
N -40~55°C -20~55°C
temperatur
e
Gradeability Strength Weakness R& dlSCharge T Rl T
ti1tanate
N N Th tial N
similar to be similar to Nk p%%&%}ﬁg%ﬂﬁ ]
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Service Commitment

@ Existing Office

*Northeast China (Harbin, Changchun)
+North China (Beijing, Qingdao,
Tangshan)

+South China (Shenzhen)

+East China (Nanjing, Shanghai,
Hangzhou)

+Central China (Wuhan, Zhuzhou)

+Western region (Chengdu, Xi'an)

Service idea

We promise to provide full service before,

during, and after sales, with a 3-hour response and

a 24-hour on-site service in China.
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Excellent energy storage system service provider






