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Let’s explore how the global warming potential (GWP) of Novec 4710 Insulating
Gas is helping enable significant environmental gains in the electric power
equipment industry.

Novec 4710 Insulating Gas:
A breakthrough innovation in sustainable research and development
For almost 20 years, the 3M™ Novec™ Brand has been the hallmark of 3M chemistries designed to provide safe,
sustainable solutions for a wide variety of industry applications. Novec products have been developed in response
to the global transition away from legacy chemistries that have high global warming potentials such as
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF₆). On this basis, Novec products
need to strike a balance of properties that provide the same or similar performance as legacy chemistries while,
at the same time, substantially reducing the environmental footprint.

Global warming potential (GWP) impact requires a comparative assessment
The various industry applications for which we develop Novec solutions have dramatically different performance
requirements and currently use chemistries with different environmental impacts. Therefore, we are careful not
to establish thresholds in the environmental, health and safety (EHS) properties of a Novec solution. This approach
is consistent with regulatory approaches in these same applications. For instance, neither the EU nor the U.S. EPA have
established a maximum or acceptable GWP threshold across all industry sectors or applications. Rather, the general
regulatory approach is a comparative assessment of human health and environmental risks within each end use –
what may be considered a high GWP in one sector may enable substantial reductions in greenhouse gas emissions
in another sector.

Novec 4710 Insulating Gas vs. SF₆
SF₆ has been used as an insulating gas in electrical equipment for decades, because of its unique set of physical and
chemical properties. Unfortunately, SF₆ also has an extremely high global warming potential at 23,500 times CO₂.
3M researchers filtered through hundreds of candidates before finding the balance of properties necessary to substitute
for SF₆. In fact, Novec 4710 Insulating Gas provides electrical properties superior to SF₆. With a global warming potential
of 2100, 3M would undoubtedly not commercialise Novec 4710 Insulating Gas for most other traditional F-gas applications
but, compared to SF₆, Novec 4710 Insulating Gas has a GWP that is 10 times less.
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Reduced use concentrations, reduced environmental impact
The excellent electrical properties of 3M™ Novec™ 4710 Insulating Gas also enable substantially reduced use
concentrations for any given piece of electrical equipment. Typical use concentrations for Novec 4710 Insulating Gas will
be less than 10 volume % of SF₆ concentrations, increasing the improved environmental performance compared to SF₆
by as much as 99%. The two-fold improvement in climate impact of Novec 4710 Insulating Gas represents a significant
advantage in a regulatory environment based on comparative risk.
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For additional information on 3M™ Novec™ Insulating Gases visit our web site at: 3M.co.uk/novec

Smart. Safe. Sustainable.
The 3M™ Novec™ Brand Family

The Novec brand is the hallmark for a variety of proprietary 3M products. Although each has
its own unique formula and performance properties, all Novec products are designed in common
to address the need for smart, safe and sustainable solutions in industry-specific applications.
These include precision and electronics cleaning, heat transfer, fire protection, protective
coatings, immersion cooling, advanced insulation media replacement solutions and several
specialty chemical applications.

3M™ Novec™ Engineered Fluids ■ 3M™ Novec™ Aerosol Cleaners ■ 3M™ Novec™ 1230 Fire Protection Fluid ■ 3M™ Novec™ Electronic Grade Coatings ■ 3M™ Novec™ Electronic Surfactants ■ 3M™ Novec™ Insulating Gases

Safety data sheet: Consult Safety data sheet before use.
Technical information: The technical information, recommendations and other statements contained in this document are based upon tests
or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed.
Product use: Many factors beyond 3M’s control and uniquely within user’s control can affect the use and performance of a 3M product in a particular
application. Given the variety of factors that can affect the use and performance of a 3M product, user is solely responsible for evaluating the 3M
product and determining whether it is fit for a particular purpose and suitable for user’s method of application.
Warranty, limited remedy, and disclaimer: Unless an additional warranty is specifically stated on the applicable 3M product packaging or product
literature, 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product. 3M MAKES NO
OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR CONDITION
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY OR CONDITION ARISING OUT OF A
COURSE OF DEALING, CUSTOM OR USAGE OR TRADE. If the 3M product does not conform to this warranty, then the sole and exclusive remedy
is, at 3M’s option, replacement of the 3M product or refund of the purchase price.
Limitation of liability: Except where prohibited by law, 3M will not be liable for any loss or damage arising from the 3M product, whether direct,
indirect, special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.
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