








The ideal suppression solution

Combine early detection with Sinorix NXN N2 for total li-ion protection

Our suppression solution

The Sinorix NXN N2 pre-engineered nitrogen suppression system is the latest generation of inert gas
extinguishing technology from Siemens. This solution combines high pressure nitrogen gas with

an easy-to-deploy system.

Why is nitrogen the ideal solution for lithium-ion suppression?
1. To permeate hidden or covered spaces, like a battery rack, gaseous solutions, such as nitrogen,

are most suitable. Liquids and powders must be avoided.

2.0Only natural extinguishing gases should be considered so that the production of dangerous and/or

harmful decomposition agents is avoided.

3. Unlike gases that are extremely dangerous to persons, like COz, nitrogen provides a higher degree
of safety since it is abundantly present in Earth's atmosphere (comprising 78% of the air we breath).

4.Sinorix NXN N2 is targeted to modern lithium-ion batteries which do not contain metallic-lithium,

so it's a cost efficient solution and avoids more costly gases like argon to suppress. Nitrogen

suppression is the best solution to effectively protect lithium-ion battery fire hazards.

The Sinorix advantage

By using high-pressure nitrogen cylinders (4351 PSl), the
Sinorix NXN N2 solution has a smaller footprint, allowing for
better utilization of space in smaller enclosures (e.g. a 20'
BESS unit).

Since this is pre-engineered, the solution provides a significant
advantage in today's fast paced and demanding environment.
There is no need for hydraulic calculations or extra software

licenses. By using this system, savings on engineering
and installation are significant compared to other
suppression systems.

Having been installed around the globe over many
years with great success, you can have confidence in
the Sinorix NXN N2z system and its proven track record.



Fire protection for Lithium-ion Battery Systems

Breaking the thermal runaway cycle

Take advantage of Sinorix NXN Nz pre-engineered suppression system

The history of success with lithium-ion
This 1G-100 gas system, Sinorix NXN N, isn't just the best theoretical option, it's the best proven option, for

lithium-ion battery protection.

Consider the following experiment we performed in our lab in Altenrhein, Switzerland. We tested a variety of

lithium-ion batteries from six major manufaturers. Surprisingly, all of the tests resulted with the same conclusion —

the Siemens nitrogen solution works at stopping the cascading effect of the thermal runaway fire cycle.

Test Point 1

Graph A - Normal Oxygen Environment
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Test Point 2

Test summary

The image on the left shows one of the lithium-ion battery banks we used
in our test procedure. We punctured cell 1 to create a short-circuit event,
thereby mimicking, in an accelerated fashion, what would occur in the
field with a battery that sustained abuse over time.

By measuring the temperature near the short-circuited battery cell with
Test Point 1, the temperature increase in a normal oxygen rich (21%)
environment was recorded with a solid red line in Graph A below. The
temperature at Test Point 2 was recorded with the dotted line. Notice the
heat transfer event that occurs at timestamp 90 seconds — this is the point
when thermal runaway has cascaded from one cell to other cells, after this
cross-over point occurs, controlling the fire becomes practically impossible.

The same test was performed in an environment inerted by nitrogen
(0%<11.3%). See the results of this test in Graph B below with the blue

lines. Can you spot the difference?

Graph B - High Nitrogen Environment
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Fire protection tor Lithium-ion Battery Systems

High performance solution for lithium-ion

battery protection
Leverage industry leading FDA241 detection and Sinorix NXN N2 suppression

SIEMENS

Benefits of FDA241 very early warning

detection

FDA is an active device — continually drawing
samples of air from the protected space.

Dual-wavelength particle detection technology
reliably identifies battery events.

Intelligent classification of airborne particles
provides high immunity to deceptive
phenomena.

Offers three levels of detector operation
“Ultra-sensitive, Auto-discrimination and
Robust”.

Offers powerful built-in features such as dust
discrimination and 4-20 mA output for real
time monitoring.

Benefits of nitrogen based suppression
e Nitrogen is a clean and eco-friendly inert gas.

* Sinorix NXN N2 does not contain or create any
harmful decomposition agents, like
hydrofluorocarbons.

e Since it is abundantly available in the
atmosphere, it is relatively inexpensive when
compared to other extinguishing gases.

» After discharge, Nitrogen has a fantastic
minimum holding time of approximately
30 minutes in a room of basic integrity.

— In rooms with high integrity, our tests found
that gas concentration could be maintained
for many hours, giving the fire brigade more
valuable time to respond.

e Nitrogen does not damage assets, nor does it
require any cleanup that might occur with other
solutions, like water or powder systems.

e In a nitrogen rich environment, a battery cell
undergoing thermal runaway experiences a
torch effect, burning out the combustible within
in a controlled setting, preventing the thermal
runaway condition from spreading to other
nearby cells and/or modules.



Fire protection for Lithium-ion Battery Systems
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Features and benefits
 Siemens FDA detectors use patented dual-wavelength detection technology for differentiation
between smoke and deceptive phenomena to reliably provide incipient detection of lithium-ion

battery off-gas particles.

¢ Sinorix NXN N2 pre-engineered suppression system prevents cascading effect of thermal runaway.
Specifically, in our testing it has been shown to stop cell-to-cell propagation of thermal runaway
in cylindric and prismatic type li-ion battery cells, and stop module-to-module prorogation in

pouch type li-ion cells.
 VdS approved lithium-ion battery fire protection solution limits damage to critical assets and facilities.

* Designed for detection and suppression even in the most demanding environmental conditions.

Applications
e Lithium-ion battery energy storage systems (BESS)
— Solar generation facilities
— Wind generation facilities
e UPS applications — lithium-ion battery based
— Telecommunication facilities
— Computer rooms
— Data centers
— Hospitals
— Clean rooms
e Demand management applications (load balancing)
— Critical manufacturing facilities
— Industrial plants
— Distribution centers / warehouses

— Transportation facilities / Metro stations



Siemens EOOD
Smart Infrastructure
Building Products

2 Kukush Str.

1309 Sofia, Bulgaria
+359(2)8115418
www.siemens.bg/bt

All rights reserved
© Siemens 2023

Part #153-SBT-609_en_a (10/22)

Information in this publication is based on
current specifications.The company reserves
the right to make changes in specifications and
models as design improvements are introduced.



