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IS THERE SUCH A
THING AS A FIRE
PROOF BATTERY?




AREAS OF USE

WHAT IS A UPS BATTERY?

* Uninterruptable power to critical systems
Safety equipment remains operational
Instrumentation & Communication

Critical Control Systems — Safe Shutdown
Fire and Gas Detection Systems
Emergency Valves Dampers
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WHAT MAKES

WHAT MAKES A GOOD UPS BATTERY

« Safety - Fire Proof and Safe

Long Service Life

Capacity Retention (Float Life)

Can Stay Charged without Deterioration
Minimal Checks and Maintenance

No Cooling or Housing Required
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EX ZONES ATEX ZONES

EXPLOSIVE ENVIRONMENTS

Explosive Atmosphere or Ex Zones
ATEX Zones — European Union Directives

Rl | ety il

Hazardous Locations pas o gy e 2

Flammable Gases, Combustible Dusts

Oil & Gas, Petrochemicals, H,, Refineries,
Chemicals Plants

Food, Pharmaceuticals, Grain, Wood Processing
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AVAILABLE TODAY

UPS BATTERIES OPTIONS

LITHIUM-ION BATTERIES

NICKEL CADMIUM BATTERIES

LEAD ACID BATTERIES

SODIUM NICKEL CHLORIDE (SNC) BATTERIES

Altech Batteries
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LITHIUM-ION BATTERIES

THERMAL RUNAWAY

FIammabIe&'
(+) L Separator !

(-)

Graphite Lithium

opoyjed

Cobalt

Liquid Electrolyte
Flammable
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Future ceramic solid
State technology will
resolve the thermal
runaway issues

SOLID STATE
FIRE PROOF & SAFER



Altech Batteries

LITHIUM-ION BATTERIES

FIRE RISKS
& INSURANCE
COSTS

“tee. / Rising Iith}'ilm-ion battery fire incidents have
significantly increased insurance premiums
anq,‘Cd\_/erage challenges for energy projects.
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LITHIUM-ION BATTERIES

NOT SUITED - EX & ATEX ZONES

* Risk of Thermal Runaway

* Cells vent flammable gases during failure
* Li-lon Batteries Banned in these Areas

* High Insurance Costs
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AVAILABLE TODAY

UPS BATTERIES OPTIONS

LITHIUM-ION BATTERIES X

NICKEL CADMIUM BATTERIES

LEAD ACID BATTERIES

SODIUM NICKEL CHLORIDE (SNC) BATTERIES

=:"2 | Lithium-ion batteries are causing

«: v | than 10,000 firesa year in Australi

” LIB
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NICKEL CADMIUM BATTERIES

DISADVANTAGES -QHz

Emnssmn

H, emission especially on “Boost Charge”

High Upfront Cost (Eg 2.5 x compared to Lead Acid)
Toxic Materials — Recycling Costs

Regular Checks and Maintenance

Large Footprint

Dedicated Protective Housing

Cooling Needed

Ni-Cd

Altech Baﬂerj%sd



AVAILABLE TODAY

UPS BATTERIES OPTIONS

LITHIUM-ION BATTERIES .
NICKEL CADMIUM BATTERIES .
LEAD ACID BATTERIES

SODIUM NICKEL CHLORIDE (SNC) BATTERIES
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LEAD ACID BATTERIES

UPS DISADVANTAGES oQ H»

© Emission

3-5 year Replacement Cycle

Lower Energy Density - 35-55 Wh/kg

Sudden Death of Cell — String Fails

Large Foot Print — Housing Costs

H, emission at over temperature

Requires Housing, Cooling (<25°C) and Ventilation

Constant Checks and Maintenance ®+10°C
1/ Life
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Sudden
Death



AVAILABLE TODAY

UPS BATTERIES OPTIONS

LITHIUM-ION BATTERIES X'

NICKEL CADMIUM BATTERIES X'
LEAD ACID BATTERIES X
SODIUM NICKEL CHLORIDE (SNC) BATTERIES
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FIREPROOF TECHNOLOY
ALTECH SNC BATTERIES

Sodium Chloride - Table Salt
Solid State Chemistry — No Thermal Runaway
Eliminates Explosion Risk, Non-flammable
No Hydrogen Outgassing

Sealed Pressure Tight Unit

Suitable for Explosive Environments
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FIREPROOF TECHNOLOY
ALTECH SNC BATTERIES

F i @  Solid-state design eliminates St
Proof flammable materials and ignition @ Durable solid-state cells deliver exceptionally
<, %

long operational lifespan

o
MAlNTENrA-NCE No liquid electrolytes or cooling systems

FREE E"@) requiring periodic servicing @ No cooling systems or protective housing
©

required
% c°o\.\‘\ -
EXTREME Solid-state chemistry remains stable across -
Y
TE M P S LN Q: " Fully recyclable materials support closed-loop
% & end-of-life recove
“Crore™ i
w228 High energy density enables compact, space-
@ = efficient installation
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Negative
Terminal

Ceramic
Electrolyte

Cathode
Salt & Nickel

Canister

‘ Sodium Alumina
V74 Chloride

Altech Batteries
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SOLID STATE BATTERY
NO FLAMABLE MATERIALS
THERMAL RUNAWAY NOT POSSIBLE






SODIUM NICKEL CHLORIDE BATTERIES

Charging l
Negative 48 Positive
Terminal Terminal

Cathode
OPERATES AT 300 DEG C S Nickel
ANODE FORMS ON CHARGING
TOTALLY PRESSURE TIGHT
Steel Cell e )
Canister 2 ‘ W+ % — @ Cry ' 2.

Nickel Metal Nickel Chloride Molten
Sodium

Common Salt

‘ Anode Forms
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SODIUM NICKEL CHLORIDE BATTERIES

m

Dis-charging
Negative Positive
Terminal Terminal
Cathode
ON DISCHARGE Salt & Nickel
ANODE DISSOLVES

SODIUM CHLORIDE REFORMS

2‘ +® Cr, =2 2 . cr + @

Molten Nickel Chloride
Sodium

Steel Cell

Canister
Common Salt Nickel Metal

‘ Anode Dissolves
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BATTERY LIFE COMPARISON

.
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Altech Batterlilgtsd

Estimated State of Health (%)

Capacity Test Results

110%
Cerenergy
T ——— .
N v———.LFP Battery
90% "LFP Battery—*—— —— LFP Battery
R NMC Battery

80%
70%

0 200 400 600 800 1000 1200 1400

Cycle Count

Source: ITP Renewables Public Report 11 Lithium Battery Testing Sept 2021
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PERFORMACE METRICS
ALTECH SNC BATTERIES

* Fireproof Battery Solution

Energy density at module level: 100 Whikg

Float Life over 20 years with 0.6% Failure Rate
Minimal Maintenance and Checks

Operates -40 °C to +60 °C

Insulated Hot Battery — discharge (exothermic), charge (endothermic)
No VAC System or Cooling Required

V//

Altech Batteries

lllll



EX ATEX ZONE BATTERIES

BATTERY COMPARISON

™
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Limited

Parameter
Energy Density (Wh/kg)
Volumetric Density (Wh/L)

Float Life

Cycle Life
Operating Temp. Range

Maintenance

Safety

Environmental Issues

Capital Cost ($/kWh)

Efficiency
Self-Discharge

Best Applications

Ni-Cd
40-60
~50-150

15-20 years (with maintenance)

2,000-3,000
—20 °C to +50 °C

High (topping, equalization)

Toxic Cd, risk of venting

Cadmium toxic, costly disposal

High (~$600-800)
70-80%
Moderate (10-20%/month)

Aviation, rail, emergency backup

Lead-Acid
30-50
60-110

<12 years (VRLA/AGM: 3-10;
Flooded: 15+)

500-1,500
0 °C to +40 °C

Medium (flooded need topping;
VRLA lower)

Acid spills, gassing risk

Lead toxic, regulated disposal

Low (~$150-300)
70-85%
Low (3—-5%/month)

Starter, UPS, backup storage

Sodium-Nickel-Chloride (SNC)
90-120
150-250

15-20 years (stationary use)

3,500-5,000
—20 °C to +60 °C

Low (sealed, maintenance-free)

Inherently safe, sealed

Salt + nickel, less hazardous
recycling

Medium (~$300-500)
80-90%
Very low (<1%/month)

Grid-scale ESS, UPS, renewables







SAFETY TESTS
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48V Products Range

Designed for Telecom, Data Center, Railways,
Residential Energy Storage and other applications.

QOOVWEO®®

High Safety Temperatuve Long Life Recyclable Hl%h Energy _Small Minimal Intelligent
ensity’ Footprint Maintenance

MODEL E4810 E4815

Usable Capacity 205Ah (10kWh) 250Ah (13kWh)

Rated Voltage 48Vdc 48Vdc

Operating Temperature -40~65°C -40~65°C

Commissioning Time <16h <16h

Module Combination 20S5P 21S6P

Weight 122+ 2kg 145+ 2kg
UL1973 Listed UL9540A

Communication RS485/CAN RS485/CAN

Ingress Protection IP20 IP20

Design Life 20yrs 20yrs



Industrial Backup

—Q——— L ————

Range o o B =

Designed for Oil & Gas, Utilities, Railways, B %

Power substations and other industrial applications. é\\n i

Y « v/

High Safety Teg(;‘);r;tgre Long Life Recyclable Hi%heﬁgi?)i"gy FS(;rti::ilm Mai\i/::?;rr?:rlme Intelligent . .
MODEL E303 E1109 E12510
Usable Capacity 80Ah (2.2kWh) 82Ah (9kWh) 82Ah (10kWh)
120-160Vdc 136~160Vdc
Rated Voltage 30.96Vdc 1 13.5Vdc 129Vdc
MaX|mum Discharge Current ( 1m|n) 120A 120A 120A
e 40~65°C -40~65°C 40~65°C
Temperature
Operating Humidity ________________|<95%RH (no condensation) <95%RH (no condensation)
Commissioning Time <16h <16h <16h

Charging time from 0% to 90%SOC

Module Combination 12S2P 44S2P 50S2P

Weight 51+2kg 117+ 2kg 130+ 2kg
UL1973 Listed UL1973 Listed UL1973 Listed

Communication Optional RS485 RS485 RS485

Design Life 20yrs 20yrs 20yrs



Industrial Backup

—Q——— L ————

Range o o B =

Designed for Oil & Gas, Utilities, Railways, B %

Power substations and other industrial applications. é\\n i

Y « v/

High Safety Teg(;‘);r;tgre Long Life Recyclable Hi%heﬁgi?)i"gy FS(;rti::ilm Mai\i/::?;rr?:rlme Intelligent . .
MODEL E303 E1109 E12510
Usable Capacity 80Ah (2.2kWh) 82Ah (9kWh) 82Ah (10kWh)
120-160Vdc 136~160Vdc
Rated Voltage 30.96Vdc 1 13.5Vdc 129Vdc
MaX|mum Discharge Current ( 1m|n) 120A 120A 120A
e 40~65°C -40~65°C 40~65°C
Temperature
Operating Humidity ________________|<95%RH (no condensation) <95%RH (no condensation)
Commissioning Time <16h <16h <16h

Charging time from 0% to 90%SOC

Module Combination 12S2P 44S2P 50S2P

Weight 51+2kg 117+ 2kg 130+ 2kg
UL1973 Listed UL1973 Listed UL1973 Listed

Communication Optional RS485 RS485 RS485

Design Life 20yrs 20yrs 20yrs



UPS

BATTERIES
400 V 15 kWh =

Altech will customize a
battery design for your
long-term needs
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BATTERY CERTIFICATION
AN

COMPLIANCE
UL8540AReport Repartissued : 20231124
CelLevel Repod Revised

SGS

EESWHNLILE [EiGroup $KF0IAE

UL Solutions CELL TEST REPORT VERIFICATION OF COMPLIANCE

T S e b i
rrrl e,

QUALITY MANAGEMENT SYSTEM

Test Method for Evaluating Thermal Runaway Fire Propagation
in Battery Ei stems (AACD)
CERTIFICATE

i
nergy Storage
e

Project Number... SR ]
Date of isse............. 2231124
[Total number of pages...

LG e e e

[

This is # thot

A AT " 2t
Znaians AMPower Co. 4d

AL Pl D3

AT | Y
4 | Test specification:
Istandard....

e Manager
[Test procedure ; GB/T19001-2016 idt 1509001:2015
Non-standard test method ...

Brmoteity

|General disclaimer.
resuls presented I trés part miake anly 1o e sample tesied in e test configurasion noled on e
AT ichments.
Iy Sk
o select e sarmgle s), determine whemes the sampi(s) was representatie of producson
s, winess e (r0AiCon of e lest sample(s), noF were we proVKded Wil informason miafie 0 he
500 o denSic 500 of component malerisls used i e tesi s ample(s)

UL LLC, s employess, andits agents shal not be responsie 1 anyons for e Lse or nor-use of he.
liformaion contained in 18 Repart, and snal nat incur any otigason or KLy for damages, induding
lconsequental damages, arising out of o in cannecionwih e use ol or hatiRy b use. e infarmation
|cortained in s Repoa

1197 UL9540A
< Cell-Level Certificate §routi

Altech SNC battery holds CE, UL1973, UL9540A, RoHS, and TLC certifications, with ISO9001 for the facility. And ABS (American
Bureau of Shipping), DNV (Det Norske Veritas) and IEC62984 certifications are in progress.



TECHNOLOGY ADVANTAGES

Small Footprint Temperature Independence

* Cell Energy Density: 135 Wh/kg
* Energy density at module level: 100 Wh/k;
* Cell voltage: 2.58V

* High Temperature Battery — Can operate is
Extreme Cold, Dessert Conditions

* Operating Environment
Temperature: -40 °C ~65°C

Long Lifespan :
Highest Safety

+ 6000+ cycles @0.5C 80%DOD
* Float Life over 20 years ALTECH SNC

BATTERIES
Minimal Maintenance /

* No VAC System Required
« Eliminates Periodic Filter Cleaning

Solid State Electrolyte
Fire Proof Battery Solution

No Flammable Materials
No Explosion Risk
\ Low Emission
+ 100% Recyclable

» Dark Green Accreditation — Standard Poor
* 50% Carbon LIB Foot Print

* Fully Sealed, Zero Emissions



FUTURE OF
SNC BATTERIES

SNC Energy Storage Batteries (ESS)

Joint Venture with IKTS Fraunhofer Germany
Upscaling the Zebra ceramic cell by 2.6 times
Higher Energy Capacity for ESS Market
CERENERGY® Brand

Z Fraunhofer

™
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40 mm

41 Ah

Dia 53mm

l Seulll 9°¢

Thickness
2mm

————— wwose g

100 Ah

ww G9¢




FUTURE OF

SNC BATTERIES

60 kWh Battery Packs
* 1 MWh Grid pack for Grid ESS Market
» 120 MWh SNC Battery Project — Saxony Germany

Wi

Z Fraunhofer

w
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AXONY. GERMANY




- 1 MWh CERENERGY GRID PACKS B T
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