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Company name gf.Z Co., Ltd.

Established February 22, 2022

Representative Yoshiki Nagaoka, President and CEO

Location 3-12-8 Takanawa, Minato-ku, Tokyo 108-0074

Businesses Solid-state battery assembly and sales business

EV sales business

ASKUL/3PL business

Company name GF Holdings Co., Ltd.

Established October 17, 2011

Representative Kazuhiro Kodama, Chairman and President 

Location Tokyo head office: 3-12-8, Takanawa, Minato-ku, Tokyo 108-0074

Gifu head office:    54-1, Minamikata, Ono-cho, Ibi-gun, Gifu 501-0553

Business Management and supervision of group companies

Sales 89,600 million yen (Consolidated/FYE 2024)



Renewable energy
(Solar, hydro, wind, geothermal, biomass)

Energy storage station 

for grid stabilization

Industrial energy storage system

The Solid-State Battery Revolution 
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Planning, development, manufacturing and 

sales of EVs

Household energy 

storage system

From “liquid” to “solid”

Changing the 30-year-long lithium battery norm
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Liquid lithium battery
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Examples of Storage Battery Accidents in Japan

In March 2024, white smoke was generated from the building where storage batteries and solar inverter were 

installed at the Hayashi Solar System Takayanagi Power Plant (Isa, Kagoshima Prefecture). Four firefighters were 

injured.

In March 2023, a storage battery installed at an elementary school (Yokohama, Kanagawa Prefecture) ignited.

<Takayanagi Power Plant>

Installed by: Hayashi Solar System 

Operation start date: February, 2017
Power Plant Output: 1,000 kW
Storage battery capacity: equivalent to 7,000 kWh

<Damage>
The building in which the storage batteries and solar inverter were 

installed and the power receiving and transforming facilities outside the 
building burned down.

Part of the building was scattered by the explosion, damaging solar 

panels and scattering them outside the power plant premises (no 
human or property damage was confirmed).

●

●

* After the accident, a water quality and soil survey was conducted around 
the power plant and no abnormalities were found.

<Cause>
The explosion and fire extensively damaged the storage batteries in the 

building, and the fourth rack in compartment three, which was the most 
heavily damaged of all, may have been the origin of the fire. White 

smoke was generated, indicating that the fire may have started in the 

storage battery. (Reported by the installer)

<The most intensely burned rack>
4th rack in  

compartment 3

4th rack in 

compartment 3
1st rack in 

compartment 3

2nd rack in 

compartment 3

12 modules stacked per rack

An accident occurred in which a storage 

battery installed at an elementary school 

(Yokohama, Kanagawa Prefecture) ignited.

●

● Details of the accident are under 

investigation by Yokohama City.

<Fire accident at elementary school>

Source: Document 3 and published information by the Working Group on Natural Disaster Countermeasures for Electric Facilities, Subcommittee on Electric Power 
Safety, Subcommittee on Safety and Consumer Product Safety, 21st Industrial Structure Council
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Examples of Storage Battery Accidents Overseas

In recent years, lithium-ion battery fires have occurred in many parts of the world.

Liquid lithium-ion batteries carry a risk of ignition, and once ignited, are difficult to extinguish. Therefore, ensuring safety 

is an important issue.

Jeju, 
Korea

Brussels, 
Belgium

Arizona, 
U.S.A.

Woolloongabba,
Australia

Liverpool, 
United Kingdom

Hongseong, 
Korea

Beijing, 
China

Melbourne, 
Australia

Incheon, 
Korea

Changwon, 
Korea

Ulsan, 
Korea

Source: Document 4-3 of the 2nd Study Group on Expanding the Use of Energy Storage Systems for Stationary Use

Nov. Dec. Apr. Sep. Apr. Jul. Aug. Aug. Sep.



Accelerate the deployment of sustainable energy 

through the explosion of the safest solid-state 

lithium-ion batteries on the planet
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Innovation in 

Materials

Liquid 

electrolytes

Solid 

electrolytes

Cathode

Solid 
electrolyte

Anode

Liquid 
electrolyte Separator

The transition from liquid lithium-ion batteries to 

solid-state lithium-ion batteries

Cathode Anode

Liquid battery All-solid-state battery

Easily degraded. Side reactions within 
the liquid electrolyte cause degradation.

Degrades at high temperatures and voltage drops 

at low temperatures. Limited operating conditions.

Risk of liquid leakage, ignition, or 
rupture.

The structure needs to be reinforced, 
which reduces design flexibility.

Resistant to deterioration. Uses solid 
electrolytes that are less prone to side reactions.

Maintains stable performance at both high and 
low temperatures. Rapid recharging is possible.

Low risk. No risk of leakage or ignition.

High degree of freedom in design. Various 
structures and shapes are possible.

Deterioration Resistance

Temperature Resistance

Safety

Design Flexibility
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Three Advantages of Solid-state Battery

High 

Performance

Highly

Safe

Long 

Lasting
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Highly 
Safe No leakage or ignition
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High 
Performance More than ２x

液体リチウム電池

Solid-state lithium battery

Liquid lithium battery



Long 
Lasting

液体リチウム電池
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Solid-state lithium battery

Liquid lithium battery

More than ２x



Conventional lithium-ion battery Solid-state lithium-ion battery

Liquid Solid-state

Danger of liquid leakage, heat generation, 

and ignition

No liquid leakage, no heat generation, 

no ignition

280 Ah30 Ah

180 Wh/kg 368 Wh/kg

4% per month 0.1% per month

-30℃ ~ 60℃0℃ ~ 50℃

5 C 10 C

4,000
* Depends on operating environment and conditions

16,000
* Depends on operating environment and conditions

40 years10 years

Electrolyte

Safety

Energy density

Self discharge rate

Fast charge/discharge

Charge/discharge cycles

Life span

Capacity per cell

Operating temperature
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Performance Comparison with Liquid Lithium Batteries



Price Equivalent

全固体リチウム電池

液体リチウム電池
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Solid-state lithium battery

Liquid lithium battery



We have partnered with a global leader in solid-state lithium-ion battery industrialization.

We provide solid-state battery solutions tailored to our customer’s applications and challenges.

Business Scheme

Agents

(Partners)

Customers

(Companies)

Procure solid-state battery 

cells from selected 

manufacturers with the 

world's best technology

Solid-State Battery 
Manufacturer Sales
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Planning/Development

Industry-university 

research institutes
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Global Leader of Solid-State Lithium Battery (1)

employees R&D personnel1,200+

1,000+

30%

NIO conducted a range test with a 150 kWh battery using WeLion's 360 Wh/kg 
solid-liquid mixed cell (SHE360S). The ET7 can travel 1,044 km on a single 

battery, bringing the range of intelligent pure EVs into the 1,000 km range era.

market evaluation¥3,500bn

Investing Companies

patents

Beijing WELION New Energy Technology Co., Ltd.

In 2016, WELION was established in Fangshan District, Beijing as the solid-state 

battery production and incubation center of Institute of Physics, Chinese 

Academy of Sciences. The company specializes in the field of solid-state lithium 

batteries, and is a high-tech enterprise integrating R&D, production, marketing, 

and sales.
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◆ Established in 2016 in Kunshan

◆ Innovative company dedicated to solid-state lithium-ion 
batteries

◆ Complete industrial chain including batteries, materials, 

equipment, and recycling BEVs powered by solid-state lithium-ion batteries achieved a range of over 1,000 km for the 

first time in the world. Shanghai Automotive Industry Corporation (SAIC) has agreed to 

invest 2.7 RMB (approx. 54 JPY) to jointly develop next-generation solid-state batteries with 

Qingtao to accelerate industrial application of solid-state lithium batteries in automobiles.

Global Leader of Solid-State Lithium Battery (2)

1,500+

¥500 bn market evaluation

Average age: 30.08 years old More than 68% earned a master's degree

More than 10 international cooperation teams

419 patents, including 234 invention 

patents, have been filed and 266 patents, 

including 111 invention patents, have been 

granted (as of June 30)

Started pre-listing tutoring in November 2021

500+

400+ patents

R&D personnelemployees

Qingtao (Kunshan) Energy Development Group

1,083 km

High-performance 

solid-state batteries 

leading the world

(CLTC)
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Global Leader of Solid-State Lithium Battery (3)
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Products



高安全性

大容量、長寿命

 High capacity

• World's first 280 Ah solid-liquid mixed battery cell

 Long lasting
• New nano solid electrolyte technology introduced

• Significantly suppresses side reactions and reduces loss of 

active lithium

• At room temperature: ≥ 8000 cycles, ≥70% SOH (@0.5P/0.5P-

100%DOD)

 High Safety

• 1P52S Module: No smoke, fire, or explosion when 

overcharged at 1C

• Cell surface temperature during thermal runaway in China's 

new national standard: > 120°C

[Stationary Products]

SHS165-280 Energy Storage Solid-State Battery Cell

Confidential ©2024 A Holdings, Inc. 21

High capacity, Long lasting

High safety
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Items Data Remarks

Specific heat capacity 990.479J/kg/K

1. Calibration: The test system is first calibrated with a reference material.

2. Test Battery Preparation: Two test batteries (empty batteries) are sandwiched 

between polyimide heaters and packaged as a “battery pack” with heat-conductive 

aluminum foil tape.

3. Installation: The battery packs are placed in the center of the ARC chamber to avoid 
contact with internal walls or other objects.

4. Temperature stabilization: Maintain the chamber temperature at 25°C until the 

battery pack temperature stabilizes at 25°C. The heater is then used to heat the battery 

pack and put the ARC into adiabatic mode.

5. Temperature rise and completion of measurement: When the temperature of the 
“battery pack” rises to 60°C, the test is completed.

X surface thermal conductivity 

(thickness)
2.9155w/m/k

Single-sided anisotropic, 5599 probe, 40 sec, power 2.5W, point selection range 90-200 

(new version test method)

Y surface thermal conductivity 

(length)
21.1617w/m/k

Z surface thermal conductivity 

(height)
21.1617w/m/k

X surface thermal conductivity 

(thickness)
7.3871w/m/k

Single-sided anisotropic, 4922 probe, 20 sec, power 1.5W (old version test method)
Y surface thermal conductivity 

(length)
16.9304w/m/k

Z surface thermal conductivity 

(height)
16.9304w/m/k

Max. explosion pressure 0.6±0.2MPa Explosion-proof valve relief pressure

Aluminum rod welding 

specifications

Welding power: 3600W

Welding speed: 120mm/s
Only for reference

Compression force during 

battery assembly
300±10kg

Battery expansion force
BOL ≦3000N BOL

EOL(70%) ≤27000N EOL

Cell usage range

Cell usage range Rated capacity within the range of cell use (Ah) Remarks

2.5V~3.65V 280

2.75V~3.60V /

2.5V~3.57 V 275

3.0V~3.6V /

2.75V~3.57V /

force of expansion

BOL ≤3000N

EOL（SOH80%） ≤20000N

EOL（SOH70%） ≤27000N

EOL（SOH60%） ≤50000N

Items SHS165-280

Rated Capacity 280Ah(0.5P)

Rated Energy 896Wh（0.5P）

Rated Power 448W

Rated Voltage 3.2V

Operating Voltage
2.5 ~ 3.65V（＞0℃）

2.0 ~ 3.65V（≦0℃）

Energy Density
≥165Wh/kg

≥340Wh/L

Energy Efficiency ≥94%

Internal resistance (AC) 0.17±0.05mΩ

Internal resistance (DC) 0.40±0.05mΩ

Size

(300 kgf)

207.1mm

71.7mm

174.2mm

Weight 5.5±0.1kg

Cycles

(300kgf)

At room temperature: ≧8000 @0.5P/0.5P-

100%DOD, 70%SOH

45℃ ≧3000 @0.5P/0.5P-100%DOD70%SOH

[Stationary Products]

SHS165-280 Energy Storage Solid-State Battery Cell



Items
Specifications

1P12S module 1P13S module

Cell (Ah) 280/314

Number of cells 12 13

Nominal Voltage (V) 38.4 41.6

Nominal Capacity (Ah) 280/314

Rated Energy (kWh) 10.75/12.05 11.6/13.06

Size (mm) 910*175*215 982*175*215

Energy Densi ty (Wh/kg) 153.2/163.2 153.6/164.4

Generation Efficiency 94.1% 94.5%

Charging/Discharging Power 0.5P/0.5P

Operating Temperature -30℃～ 60℃

Module Weight (kg) 70.2/73.7 75.7/79.4

* Semi-solid-state batteries safer and more reliable 

than liquid batteries

* High capacity and high grouping efficiency

* Standardized modular structure reduces costs

280Ah standard module 280Ah standard box

Items
Specifications

1P48S 1P52S

Cell Type LFP Square case

Nominal Capacity (Ah) 280/314

Nominal Voltage (V) 153.6 166.4

Series-parallel connection 
method

1P48S 1P52S

Operating Voltage Range (V) 120 ~ 175.2 130 ~ 189.8

Rated Energy (kWh) 43/48.2 46.59/52.2

Storage Temperature -10℃～ 35℃

Charging/Discharging 
Operating Temperature

Charging：0℃～60℃, Discharging：-30℃～60℃

Charging/Discharging Power 0.5P/0.5P

Energy Densi ty (Wh/kg) 140.5/149.2 141.3/151.5

Size (mm) 1069*787*235 1164*800*235

Cooling System Liquid cooling (internal)

Estimated weight (kg) 309/323 329.5/344.5
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[Stationary Products]

SHS165-280 Energy Storage Solid-State Battery Module



Items Specifications
Cells 280Ah/3.2V

Rated Energy 215kWh 232.9kWh

Package Configuration 1P48S 1P52S

System Configuration 1P240S 1P260S

Voltage Range (AC) 400V

Rated Power 0.5P

Size（W*D*H） 1300*1200*2300mm 1300*1300*2300mm

Weight 2.35t 2.6t

IP Rating IP55

Operating Temperature -30 ~ 55℃
Operating Humidity 0～95％(No condensation)

Cooling System Liquid cooling

Fire Extinguishing System Perfluorohexane + Aerogel + Water

Communication Interface Ethernet

Communication Protocol Modbus TCP

Items Specifications

Cells 280Ah/3.2V
Rated Energy 3.44MWh

Package Configuration 1P48S
System Configuration 10*1P384S

Rated Power 1228.8V

Voltage Range 1036.8 ~ 1382.4V

Rated Power 0.5P
IP Rating IP54

Operating Temperature -30 ~ 55℃
Size（W*D*H） 6058*2438*2896mm

Operating Humidity 0 ~ 95％ (No condensation)

Cooling System Liquid cooling
Communication Interface Ethernet

Communication Protocol Modbus TCP

ContainerCabinet

* Semi-solid-state batteries safer and more 

reliable than liquid batteries

*  Intelligent, easy to use, investment cost 

saving, efficient and flexible

* Capacity can be increased by increasing the 

number of cabinets

* Semi-solid-state batteries safer and 

more reliable than liquid batteries

* Convenient operation and 

maintenance functions, intelligent 

and efficient
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[Stationary Products]

Energy Storage Solid-State Battery System



SHS165 Energy Storage Solid-State Battery Cell 

Safety Comparison
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Items SHS165-280 Liquid 280Ah

Short 

Circuit
Cell

Short circuit after high temperature 

storage at 150°C
No smoke, fire, or explosion

Smoke generated, no ignition 

and explosion

Thermal 

Runaway
Cell

Thermal runaway due to 

overcharging and simultaneous 

heating

Trigger temperature: 123°C Trigger temperature: 97°C

Overchar

ging

1P13S module Overcharge - 280A current No thermal runaway
Thermal runaway/thermal 

diffusion occurrence

1P52S module Overcharge - 280A current No thermal runaway
Thermal runaway/thermal 

diffusion occurrence

◆ When external short-circuit tests were performed with the cells stored at 150°C for 1 hour and the separator thermally contracted, the 

SHS165-280 cells were more stable than the liquid cells and did not cause thermal runaway.

◆ The trigger temperature of the SHS165-280 cell was more than 20°C higher than that of the liquid cell when the cell was tested for thermal 

runaway by heating at 0.5C and 1000W simultaneously according to the method of GBT36276-2023.

◆ When overcharge tests were conducted on 1P13S and 1P52S modules at a current of 280A, none of them experienced thermal runaway, 

nor did they smoke, ignite, or explode. Their safety was confirmed to be much higher than that of liquid 280Ah cells.



Safety of SHS165 Solid-State Battery Cell 
(High-Temperature External Short Circuit)
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The curve shows that the SHS165-280 cell has a low rate of 

temperature rise, with a maximum temperature of 44.6°C, which 

does not cause thermal runaway.

This indicates better performance than the liquid 280 cell.
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Item Testing Methods Cell
OverchargingS

OC (%)
Trigger Time (min) Trigger temperature (℃)

Thermal 

runaway

Heating plate of 1000W in 

direct contact with the 
battery while overcharging 

at 0.5C and heating at 

maximum output

SHS165-280 14.47 16.93 123.40

Liquid 280Ah 10.89 12.85 92.70

Thermal runaway temperature comparison

Thermal runaway judgment criteria: 
Temperature rise of 3°C/sec. or 

more for 3 sec. in a row

Safety of SHS165 Solid-State Battery Cell 
(Thermal Runaway)

Thermal runaway voltage comparison

Time (min.)Time (min.)
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Max. temperature 110°C, no thermal runaway
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SHS165-280-1P52S、280A overcharging Liquid 280Ah-1P52S, 280A overcharging
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Safety of SHS165 Solid-State Battery Cell
(Overcharging)
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➢ #1 of liquid 280Ah battery cell : 372Kpa
➢ #2 of liquid 280Ah battery cell : 396Kpa
➢ SHS165-280 battery cell : 355Kpa

P
re

ss
u
re

Cavity Pressure
Data SHS165-280 #1 Liquid 280Ah #2 Liquid 280Ah

Sampling time Start 20 min.60 min. Start 20 min.60 min. Start 20 min.60 min.

CO2(V,%) 17.33 18.32 20.33 20.76 16.38 19.05

C2H4(V,%) 4.6 4.85 2.28 2.3 4.64 5.37

C2H6(V,%) 0.85 0.9 0.44 0.46 0.74 0.88

H2(V,%) 25.78 27.45 31.56 30.89 28.81 33.48

O2(V,%) 1.19 1.99 0.75 2.45 1.1 0.82 2.05 3.81 0.83

N2(V,%) 98.81 41.3 38.93 97.55 32.9 33.11 97.95 37.54 31.04

CH4(V,%) 3.17 3.41 3.11 3.23 2.60 3.02

CO(V,%) 3.99 4.27 7.58 7.74 4.35 5.06

Unknown 

gas(V,%)
0.48 0.51 0.12 0.12 0.46 0.54

C3H6(V,%) 0.39 0.46 0.48 0.45 0.54 0.59

C3H8(V,%) 0.12 0.14 0.09 0.1 0.12 0.14

Percentage of 

combustible gas 
(V,%)

41.37 42.74 46.76 46.11 46.07 49.91

Safety of SHS165 Solid-State Battery Cell
(Gas Generation)

#1 liquid 280Ah

#2 liquid 280Ah

SHS 165-280



SHS165 Solid-State Battery Cell Certification
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No. Certifications Certification Body Remarks

1 GB/T36276-2018
中国電力科学研究院有限公司

(China Electric Power Research Institute)
Certification report obtained

2 GB/T36276-2018
中国北方車両研究所

(China North Vehicle Research Institute)
Certification report obtained

3 UL1642 TUV Certification report obtained

4 UL9540A (Cell) TUV Certification report obtained

5 IEC62619 TUV Certification report obtained

6 UN38.3 Kaiwei Certification report obtained

7 ROHS TUV Certification report obtained

8 UL1973 TUV Certification report obtained

9 2006/66/EC TUV Certification report obtained

10 GB/T36276-2023
東莞市巴能試験技術有限公司

(Dongguan BALUN Testing Technology Co., Ltd.)
Interim certification report obtained

11

GD22-2019 “Inspection Guidelines for Pure 

Battery Powered Ships” (Cell) Classification 

Society Certification

In progress

Certification report expected in December 2024



High energy density of 350 Wh/kg

High safety, heat-resistant box with a temperature 
of 160°C or higher,

Graduated shallow puncture test (depth 1.19mm)

Guaranteed 1,000 km range and 600,000 km total driving range

400 km on a 12-minute charge

Uses multiple solid electrolyte 

technologies

High nickel/high silicon

Pre-lithiation of anode

SHE360C High Energy Density Solid-State Battery Cell

31Confidential ©2024 A Holdings, Inc.



Specifications

Type of cell 4695Cylindrical type, SHP770L-34

Nominal Capacity 0.33C(Ah) 34

Nominal Voltage 0.33C(V) 3.60±0.02

Internal Resistance (AC)
(50%SOC, 1kHz, mΩ)

1.5

Internal Resistance (DC)
(50%SOC, 2C, 10s, mΩ)

2.7±0.3

Mass Energy Density 0.33C(Wh/kg) ≥285

Volumetric Energy Density 0.33C(Wh/L) ≥770

Charging Stop Voltage (V) 4.25

Discharging Stop Voltage (V) 2.5(＞0℃)、2.0(≦0℃)

Charging Temperature Range -20℃ ~ 55℃

Discharging Temperature Range -30℃ ~ 55℃

Rapid Charging Time (10%~80%SOC) ≤20 min. (Target 17 min.)

Cycles 1200, ≥80% @25℃

Safety Features GB38031-2020, NTP

Items Size

A Diameter (mm) 46±0.2

B Height (mm) 95.0±0.3

C Overall Height (mm) 96.6±0.3

D Terminal Diameter (mm) 16.0±0.1

01

Sep.2024

02 03 04 05

Prototype A 

completed

Oct. 2024
Start of 

Prototype B

Mar. 2025 Apr. 2025 Aug. 2025

Replacement

If the probability of an anomaly occurring inside a cell is 

the same, a small-capacity cylindrical battery is safer

SHP770L Solid-State Battery Cell for Automotives
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Prototype B 

complete

Start of 

Prototype C

Prototype C 

complete



01

Dec. 2023

02 03 04 05

Jan. 2024 Oct. 2024 Nov. 2024 Aug. 2025

Specifications

Type of cell 4695Cylindrical type、SHP800L-35

Nominal Capacity 0.33C(Ah) ≥35

Nominal Voltage 0.33C(V) 3.58±0.03

Internal Resistance (AC)
(50%SOC, 1kHz, mΩ)

1.2

Internal Resistance (DC)
(50%SOC, 2C, 10s, mΩ)

3.5

Mass Energy density 0.33C(Wh/kg) ≥290

Volumetric Energy density 0.33C(Wh/L) 800

Charging stop voltage (V) 4.25

Discharging stop voltage (V) 2.5(＞0℃)、2.0(≦0℃)

Charging Temperature Range -20℃ ~ 55℃

Discharging Temperature Range -30℃ ~ 55℃

Rapid Charging Time (10%~80%SOC) ≤25 min.

Cycles 1200,  ≥80% @25℃

Safety Features GB38031-2020, NTP

Items Size

A Diameter (mm) 46±0.2

B Height (mm) 95.0±0.3

C Overall Height (mm) 96.6±0.3

D Terminal Diameter (mm) 16.0±0.1

Samples in October 2024

Combines advantages in energy density, fast 

charge performance, manufacturing cost, and 

terminal system-level safety performance
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SHP800L Solid-State Battery Cell for Automotives

Prototype A 

completed

Start of 

Prototype B

Prototype B 

complete

Start of 

Prototype C

Prototype C 

complete



Model No. SHP270-16 SHP270-17 SHP270-22 SHP270-27 SHP270-30

Energy (Wh) 59.2 62.9 81.4 99.9 111.0

Voltage Range 4.2 ~ 2.75 4.2 ~ 2.75 4.2 ~ 2.75 4.2 ~ 2.75 4.2 ~ 2.75

Nominal Capacity 

(Ah、0.5C)
16 17 22 27 30

Nominal Voltage 

(V)
3.7 3.7 3.7 3.7 3.7

Mass Energy 

density (Wh/kg)
≥270（0.5C/0.5C）

Volumetric 

Energy density 

(Wh/L)

＞560（0.5C/0.5C）

Charging Rate Max. continuous charging rate: 2C

Discharging Rate
3~5C continuous discharge

7~10C short discharge

Cycles ≥1200 (0.5C/3C, 25℃, 100%DOD)

Weight (g) 226±4 250.7±4g 297±5 363±5 404±5

Size

(mm, H*W*L)
7.7*74*172 8.6*74*172 10.3*74*172 9.7*87*187 10.8*87*187

Certifications UN38.3 / UN38.3 UN38.3 UN38.3

 High Rate

➢ Max. continuous discharging rate: 3-5C

 High Energy Density

➢ World's first 270 Wh/kg (3-5C) solid-liquid 

mixed battery product for drones

Note: Mass production started in 2020, 16Ah is product >260Wh/kg

High power (1st generation) – SHP270
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Model No. SHP320-20 SHP320-25 SHP320-32 SHP320-35 SHP320-89

Energy (Wh) 73.00 91.25 116.8 127.75 324.85

Voltage Range 4.2 ~ 2.75 4.2 ~ 2.75 4.2 ~ 2.75 4.2 ~ 2.75 4.2 ~ 2.75

Nominal 

Capacity (Ah、
0.5C)

20 25 32 35 89

Nominal Voltage 

(V)
3.65

Mass Energy 

density (Wh/kg)
~310 (0.33C/0.33C)

Volumetric

Energy density 

(Wh/L)
~700 (0.33C/0.33C）

Charging Rate Max. continuous charging rate: 1C

Discharging 

Rate
Max. continuous discharging rate: 3C(5C, 60 sec.)

Cycles 800（0.5C/3C、25℃、97％DOD）

Weight (g) 243±10.0 299±10.0 382±12.0 410±15 1051±20

Size

(mm, H*W*L)
8.5*74*172 10.4*74*172 10.3*87*187 11*87*187 11*187*359

Certifications UN38.3 UN38.3 UN38.3 UN38.3 /

 High Rate

➢ Max. continuous discharging rate: 3C

 High Energy Density

➢ Mass energy density: ~310Wh/kg

➢ Volumetric energy density:  ~700Wh/L

Note: Mass production started in 2024

High power (2nd generation) – SHP320
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Model No. SHE270-22 SHE270-31 SHE270-78

Energy (Wh) 79.2 111.6 280.8

Voltage Range 4.2 ~ 2.5 4.2 ~ 2.5 4.2 ~ 2.5

Nominal Capacity (Ah, 

0.3C)
22 31 78

Nominal Voltage (V) 3.6 3.6 3.6

Mass Energy density 

(Wh/kg)
~270 (0.3C/0.3C)

Volumetric Energy density 

(Wh/L)
~600 (0.3C/0.3C）

Charging Rate Max. continuous charging rate: 1C

Discharging Rate Max. continuous discharging rate: 1C

Cycles 1000, (1C/1C、25℃、3.0 ~ 4.2V）

Weight (g) 305±10 418±15 1052±20

Size

(mm, H*W*L)
10.5*74*172 10.8*87*187 11*118*359

Certifications /

IEC62619-2022

GB31241-2022

UN38.3

/

 High Safety

➢ Nail penetration, 5mm copper needle, 25mm/s, 

penetration

 High Energy Density

➢ ~270Wh/kg

Note: Mass production started in 2022

High Safety – SHE270
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Model No. SHP265-29

Energy (Wh) 107.88

Voltage Range 4.35 ~ 2.75

Nominal Capacity (Ah、0.5C) 29

Nominal Voltage (V) 3.72

Mass Energy density (Wh/kg) ~266 (0.5C/0.5C)

Volumetric Energy density (Wh/L) ≥544 (0.5C/0.5C）

Charging Rate Max. continuous charging rate: 2C

Discharging Rate
Max. continuous discharging rate: 5C

Pulse: 10C, discharge time: ≤10S

Cycles ≧500 (1C/5C, 25℃, 100%DOD)

Weight (g) 406±15

Operating Temperature Charging: 0 ~ 45℃, Discharging: -20 ~ 55℃

Size (mm, H*W*L) 11*87*187

 High Voltage

➢ Upper voltage: 4.35V, Rated voltage: 3.72V

 High Rate

➢ Max. continuous discharging rate: 5C

➢ Pulse: 10C, discharge time: ≤10S

Note: Currently in beta prototype stage, mass production scheduled to start in 2025

High Voltage – SHP265
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Model No. SHP190-20 SHP190-30

Energy (Wh) 75 112.5

Voltage Range 4.25 ~ 3.0 4.25 ~ 3.0

Nominal Capacity (Ah、
0.5C)

20 30

Nominal Voltage (V) 3.75 3.75

Mass Energy density 

(Wh/kg)
≥190 (0.5C/0.5C)

Volumetric Energy density 

(Wh/L)
≥400 (0.5C/0.5C）

Charging Rate Max. continuous charging rate: 5C

Discharging Rate Max. continuous discharging rate: 10C

Cycles
1200（5C/10C, 45℃, 100％DOD）

900 (5C/10C, 60℃, 95%DOD)

Weight (g) 380±10g 550±10g

Size (mm, H*W*L) 10.6*87*187 10.3*105*228

 High Rate

➢ Max. continuous discharging rate: 10C

 Long Lasting

➢ 1200 cycles (5C/10C、45℃、100%DOD)

➢ 900 cycles (5C/10C、60℃、95%DOD)

 Wide Temperature Range

Note: Currently in alpha prototype stage, mass production scheduled to start in 2025➢ 0 ~ 80℃

High Power – SHP190
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模组
Items

SHP270 module SHP320 module

6S 12S 14S 6S 12S 14S

Specifications 6S*16Ah 6S*22Ah 6S*27Ah 6S*30Ah 12S*16Ah 12S*22Ah 12S*27Ah 12S*30Ah 14S*27Ah 14S*30Ah 6S*35Ah 12S*35Ah 14S*35Ah

Nominal Voltage

（V）
22.2 44.4 51.8 21.9 43.8 51.1

Operating Voltage

（V）
25.2 ~ 16.8 50.4 ~ 33.6 58.8 ~ 39.2 25.2 ~ 16.8 50.4 ~ 33.6 58.8 ~ 39.2

Capacity（mAh） 16000 22000 27000 30000 16000 22000 27000 30000 27000 30000 35000

Size

（mm、L*W*H）
195*78*52 195*78*69 206*91*65 206*91*70 195*78*100 195*78*133 206*91*127 206*91*140 206*91*150 206*91*160 206*91*73 206*91*142.5 206*91*163

Weight（g） 1570 1980 2380 2650 2980 3950 4700 5200 5480 6100 2800 5500 6300

Energy Density

（Wh/kg）
226 247 252 251 238 247 255 256 255 254 273 278 283

Max. Continuous 

Discharging Rate 

3C

5C（80A, 
≤3min）

3C

5C（110A, 
≤2.5min）

3C

5C（135A, 
≤1.5min）

3C

5C（150A, 
≤1min）

3C

5C（80A, 
≤3min）

3C

5C（110A, 
≤2.5min）

3C

5C（135A, 
≤1.5min）

3C

5C（150A, 
≤1min）

3C

5C（135A, 
≤1.5min）

3C

5C（150A, 
≤1min）

3C

5C（175A, 60s）

Max. Continuous 

Charging Rate 
2C

1C（0 ~ 100%SOC）
2C（0 ~ 60%SOC）

Charging operating 

temperature（℃）
0 ~ 45 0 ~ 45

Disharging

operating 
temperature（℃）

-10 ~ 55 -20 ~ 55

Cycles
700

（25℃, 0.5C/3C, 100%DOD）
500

（25℃, 0.5C /3C, 97%DOD）

Standard Modules
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Solid-State Battery Cell
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The cells below are mainly applied in energy storage products. Appropriate cell model numbers are selected 

based on the product specifications and application details. They can be used singly or in modules of 

batteries connected in series or parallel.

Model Number QT-114103310-37-ES QT-108125352-50-ES QT-37205175LFP150 QT-71173204-280/314-ES

Dimensions (mm) 11.4(T)*102(W)*310(H) 10.8(T)*124(W)*352(H) 37(T)*204(W)*174.5(H) 71.5(T)*174.4(W)*207.2(H)

Capacity (Ah) 37 50 150 280/314

Weight (g) 690 905 2830 5400/5500

Rated Voltage (V) 3.2 3.2 3.2 3.2

Voltage Range (V) 2.5 ~ 3.65 2.5 ~ 3.65 2.5 ~ 3.65 2.5 ~ 3.65

Package Soft Package Soft Package Aluminum Case Aluminum Case

Max. Continuous 

Charge/Discharge Rate (C)
1C/1C 1C/1C 1.2C/1.5C 0.5C/0.5C

Discharge Cutoff Voltage at 

Low Temperature (V)
2.0V @T＜0℃ 2.0V @T＜0℃ 2.0V @T＜0℃ 2.0V @T＜0℃

Cycles (80% SOH) 4000 5000 4000 12000

Appearance



Solid-State Battery Module (for Home Use)
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Category Specifications Appearance

Cell Model QT-110125352 soft packaged solid-state battery

Module Type 2P 16S 1P 32S 4P 8S 2P 8S 1P 16S

Dimensions (mm)
372(W)*412(L)

*129.5(H)

372(W)*412(L)

*129.5(H)

372(W)*412(L)

*129.5(H)

372(W)*229.6(L)*12

9.5(H)

237(W)*390(L)

*129.5(H)

Rated Voltage (V) 51.2 102.4 25.6 25.6 51.2

Voltage Range (V) 40 ~ 58.4 80 ~ 116.8 20 ~ 29.2 20 ~ 29.2 40 ~ 58.4

Rated Capacity (Ah) 100 50 200 100 50

Rated Energy (kWh) 5.12 5.12 5.12 2.56 2.56

Charge Current (A)
(Standard Current)

100 50 200 100 50

Discharge Current (A)
(Standard Current)

100 50 200 100 50

Operating 

Temperature (℃)

Charge 0 ~ 55 0 ~ 55 0 ~ 55 0 ~ 55 0 ~ 55

Dis-

charge
-30 ~ 60 -30 ~ 60 -30 ~ 60 -30 ~ 60 -30 ~ 60

Weight (kg) 34 ± 0.5 34 ± 0.5 34 ± 0.5 18.9 ± 0.5 18.9 ± 0.5

The following modules consist of series and parallel cells and are mainly applied to household energy storage 

products. They can be used in conjunction with BMS and other components to make them standard modules. 



Category Items Specifications Category Items Specifications Appearance

Model No. QT-HoESS-5L QT-HoESS-10L Model No. QT-HoESS-5L QT-HoESS-10L

Photovoltaic

System Input

Max. Input Power (W) 10000

AC Output

(Off-grid)

Max. Apparent Power 

(W)
5000

Max. Input Voltage (V) 600

Rated Output 

Voltage/Frequency 
/Current

230V/50(60)Hz/21.7A

Mppt Operating Votage

Range/Rated Votage (V)
100~560/370 THDV (%) <3

Mppt Quantity 2 Switching Time (ms) ≦15

AC 

Input/Output

(Grid 

Connection)

Rated Input/Output 

Power (W)
5000 Efficiency Max. Efficiency (%) 97.50

Rated 

Voltage/Frequency 
Range

230V(180~260V 

AC)/50(45~55Hz)/60Hz(55~65Hz)

Protection 

Function

DC/AC Side Lightning 

Protection
Type II/Type III

Rated Input/Output 

Current (A)
21.7/21.7

General

Parameters

Dimensions (W*L*H) 

(mm)
465*186*960 465*186*1440

Power Factor 0.9 Weight (kg) 75 117

THDI (%) <3
Operating Temperature 

(℃)
-20~55

Grid Connection Type Single-Phase Cooling Mode Natural Cool

Battery 

Parameters

Voltage Range (V DC） 40~58.4 Protection Level IP66

Rated Charge/Discharge 

Current (A)
100/100 Altitude (m) 3000

Rated Energy (kWh) 5 10 Humidity (%) 0~100

Battery Type Solid-state LFP Communication RS 485/USC/CAN/Wi-fi/GPRS
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Solid-State Battery Unit (for Home Use)



Solid-State Battery Unit (for Home/Industrial Use)
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Category
Home Energy Storage 

System Standard 
Module

Industrial Energy Storage System 

Standard Module
(Air Cooling)

Industrial Energy Storage System Standard 

Module(Liquid Cooling)

Appearance

Rated Capacity (Ah) 100 280/314 300 280/314 280/314

Standard Current (V) 51.2 51.2 51.2 153.6 166.4

Weight(kg) ≤50 ≈130/135 ≈ 110 ≤320 ≤350

Max. 

Charge/Discharge 

Rate (C)

1C/1C 0.5C/0.5C 1.2C/1.5C 0.5C/0.5C 0.5C/0.5C

Module Type 2P 16S 1P 16S 2P 16S 1P 48S 1P 52S

Storage Temperature 

(℃)
-40 ~ 60 -40 ~ 60 -40 ~ 60 -40 ~ 60 -40 ~ 60

Dimensions (mm) 446(W)*135(H)*700(L) 486(W)*228(H)*770(L) 546(W)*200(H)*770(L) 790(W)*243(H)*1100(L) 790(W)*243(H)*1183(L)

Operating (℃) Charge：0 ~ 55, Discharge：-30 ~ 60

Several types of standard modules are available depending on the usage conditions in homes and industry.
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Standard modules can be arranged according to the UPS specification requirements.

Solid-State Battery Module (UPS)

Category Specifications

Model Number QTM03B373P16S25 QTM03B372P24S25 QTM03B363P16S25

Rated voltage (V) 51.2 76.8 51.2

Voltage Range (V) 40 ~  58.4 60 ~ 87.6 40 ~ 58.4

Rated Capacity (Ah) 111 74 108

Energy (kWh) 5.68 5.68 5.52

Module Type 3P 16S 2P 24S 3P 16S

Charge/Discharge 

Rate (C)
0.5C/0.5C 0.5C/0.5C 1C/4C

Dimensions (mm) 482(W)*130(H)*766(L) 482(W)*130(H)*766(L) 482(W)*130(H)*766(L)

Weight (kg) ≈49 ≈49 ≈49



Industrial Energy Storage System
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Category
Specifications

50kW/100kWh 100kW/200kWh 100kW/215kWh

Inverter

Power(kW) 50 100 100

Output Voltage(V AC) AC380 ±10% AC380 ±10% AC380 ±10%

Output Frequency(Hz) 50/60 50/60 50/60

Output Wiring Method Three-phase Five-wire Three-phase Five-wire Three-phase Five-wire

Adopted Module 51.2V/100Ah 51.2V/280Ah 153.6V/280Ah

Battery

Rated Charge/Discharge 

Power(kW)
50 100 100

Nominal Voltage(V DC) 512 716.8 716.8

Voltage Range(V DC) 400～584 560～806.4 600～864

System Energy(kWh) 100 200 215

System

System Efficiency(%) 88 88 87

Operating Temprature(℃) -30～60 -30～60 -30～60

Cooling System A/C wind cooling A/C wind cooling Liquid cooling

Fire Extinguishing System Aerosol & FK-5-1-12 Aerosol & FK-5-1-12 Aerosol & FK-5-1-12

Dimensions(mm) 1000(L)*1000(W)*2200(H) 1600(L)*1100(W)*2350(H) 1000(L)*1300(W)*2450(H)

External Communication Port Ethernet Ethernet Ethernet

System Life Span 10 10 10

Liquid 

Cooling

Air 

Cooling
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Industrial Energy Storage System
– Solar and diesel power generation compatible

Category
Specifications

QT-50kW100kWh QT-100kW215kWh

Inverter

Rated Power (kW) 50 100

Input/Output voltage (V) 400 400

Frequency (Hz) 50/60 50/60

Grid Connection Type 3W+N+PE/3W+PE 3W+N+PE/3W+PE

Peak Efficiency (%) 97.3 97.3

Max. Capacity when 

overloaded (%)
110 (consecutive),120 (1 minute) 110 (consecutive),120 (1 minute)

Input Power (kW) 50 100

Solar Power
MPPT Voltage Range (V) 300~750 200~650

Max. Input Current (A) 160 320

Battery
Rated Energy (kWh) 100 215

Cooling System Air cooling Air Cooling

System

Noise (dB) <70 <70

IP Rating IP55 IP55

Operating Temperature (℃) -30 ~ 60

Operating Humidity No condensation (0℃ ~ 95℃)

Weight (kg) ≈1500 ≈3000

Dimensions (mm)
1000(L)*1000(W)*2200(H)

(with A/C and handle)

1500(L)*1541(W)*2321.5(H)

(with A/C and handle)

Grid On/Off Switch Function Available Available

Communication Port RS485/CAN/Lan/Dry contact RS485/CAN/Lan/Dry contact
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Energy Storage System for Grid Stabilization
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Category Specifications

Module 12*(1P52S*8)

Rated Energy (MWh) 5.015

Rated Voltage (V DC) 1331.2

Voltage Range (V DC) 1164.8 ~ 1497.6

Rated Charge Power (MW) 2.5

Rated Discharge Power (MW) 2.5

Auxiliary Power (Voltage Range) 400V AC±5% 50Hz

Environmental 

Conditions

Storage Temperature (℃) -40 ~ 60

Operating Temperature 

(℃)
-30 ~ 60

Operating Elevation(m) ≤4000

Basic 

Specifications

Dimensions (mm) 6250(L)*2550(W)*3100(H)

Color RAL 7035

Weight (t) ≈38

Cooling System Liquid Cooling
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Examples
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Examples of Commercialization
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Model Number DZ48N-25ET DZ48N-30ET DZ48N-35ES

Rated Voltage 48V 48V 48V

Rated Energy 1.2kWh 1.44kWh 1.69kWh

Module Type 1P 15S 1P 15S 1P 13S

Cell Solid LFP Solid LFP Solid LFP

Cell Model No. QT83131204LFP-25 QT101310204LFP-30 QT96131204NCM-35

Dimensions  

(L*W*H)
185*156*265mm

Weight ＜8.2 kg ＜9.5 kg ＜8 kg

IP rating IP67 IP67 IP67

Applications Electric bike
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Model Number DM60N-40ET DM60N-45ES DM72N-50ES

Rated Voltage 60V 60V 72V

Rated Energy 2.304kWh 2.678kWh 3.72kWh

Module Type 1P 18S 1P 16S 1P 20S

Cell Solid LFP Solid NMC Solid NMC

Cell Model No. QT95161232LFP-40 QT86161232NCM-45 QT96161232NCM-50

Dimensions  

(L*W*H)
205*175*285 mm 156*175* 285 mm 225*175* 285 mm

Weight ＜15 kg ＜12.5 kg ＜17.5 kg

IP rating IP67 IP67 IP67

Applications Electric motorized bike

Examples of Commercialization
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Items Specifications

Capacity 105Ah

Nominal Voltage 73V

Voltage Range 60-84V

Standard Charging Current 25A

Max. Charging Current 50A

Standard Discharging Current 50A

Max. Disharging Current 140A

Charging Operating Temperature 0 ~ 55℃

Disharging Operating Temperature -20 ~ 60℃

Weight ~34.9kg

Initial Internal Resistance ≤11mΩ(1kHz3.6V)

SOC as Shipped From Factory 60%~70%SOC

Examples of Commercialization
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Examples of Commercialization

Electric Tools UAV Low-Speed Vehicles

Despite its small size, it features high degree of safety, long life, 

rapid charging, and high capacity discharging
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Case: Large-Scale Emergency Power Supply System

Kunshan Eastern Medical Center

(operating room, hemodialysis room)
Kunshan Asian Cup Football Stadium
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Case: Large-Scale Emergency Power Supply System

Science and Technology Museum,

Pidu District, Chengdu City

(Energy storage /DC microgrid system)

Energy storage projects using solid-state batteries 

in Pidu District, Chengdu City 

(Photovoltaics/Energy storage/Charging)
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Energy storage and charging integration project in Taizhou city

Case: Large-Scale Energy Storage Systems
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16MW/28MWh microgrid energy storage project 9MW/4.5MWh thermal power plant 

energy storage project

Case: Large-Scale Energy Storage Systems



57Confidential ©2024 A Holdings, Inc.

Case: Large-Scale Energy Storage Systems

Shared power plant energy storage project 

in Ouhai district, Wenzhou city

Energy storage project for charging stations 

in Huangyan district, Taizhou city



World's first large-scale LFP energy storage plant for the grid using solid-state batteries, 

200MW/400MWh demonstration project in Longquan, Zhejiang Province

➢ Longquan's demonstration plant has passed multiple 

unannounced inspections, all of which were passed in a 

single pass. Zhejiang Province has particularly strict 

inspection standards, and it is rare for a manufacturer to pass 

all of them at once.

➢ Large-scale energy storage plants typically have an efficiency 

of about 85%, but the efficiency of this demonstration plant 

reaches 86%.

Case: World’s First Large-Scale Solid-State Battery 

Energy Storage Plant for the Grid
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Ulan Chab City Project

(July 2022) 2MWh

Jining Shared Energy Storage 

Plant (September 2022) 2MWh

UMVA Industrial Energy Storage 

(Dec 2023) 

215 kWh (100 MWh cumulative)

Shenzhen Qianwan Power Station

(July 2024) 27.52MWh

Huaneng Power Plant 

Shared energy storage 

(June 2024) 27MWh

59Confidential ©2024 A Holdings, Inc.

Case: Large-Scale Energy Storage Systems
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Thank you!
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