Electrical Properties of
3M™ Novec™ 1230 Fire Protection Fluid

Compatibility with electrically energized equipment

Introduction

3M™ Novec™ 1230 Fire Protection Fluid is a next-generation clean extinguishing agent used to protect high-value assets
such as computers, switching equipment, cameras, disk arrays and other critical equipment. An advanced halon and
HFC replacement technology, Novec 1230 fluid offers a unique combination of safety, low environmental impact and
outstanding extinguishing performance. This fire suppression agent not only helps protect people and property but also
helps prevent costly service interruptions and data loss. Because of its excellent electrical properties, Novec 1230 fluid
has extensively been specified by fire protection engineers to protect data centers, control rooms, telecommunications
installations and other applications where continuity of operations is crucial.

Electrical Properties

Novec 1230 fluid is discharged as a gas, but is liquid at room temperature. It is electrically non-conducting in both liquid
and gaseous states, so electrically energized equipment can be safely protected without powering down. As a clean agent,
Novec 1230 fluid evaporates quickly during discharge and leaves no residue, so it will not damage sensitive electronics
or other valuable equipment. Novec 1230 fluid is not only compatible with high voltage equipment, but its electrical
properties are also superior to those of many other fire protection technologies.

The dielectric strength of a material is a measure of the maximum voltage it can withstand without breakdown of its
insulating properties and conducting current. The dielectric properties of Novec 1230 fluid are shown in Table 1. The
dielectric strength of Novec 1230 fluid vapor under saturated conditions at 1 atm, 21°C over a 2.7 mm electrode gap is

16 kV, which is 2.3 times that of dry nitrogen. The dielectric strength of liquid Novec 1230 fluid under the same
conditions is 48 kV. In the unlikely event that the liquid agent should contact the electronics, the liquid dielectric strength
demonstrates that Novec 1230 fluid’s liquid state is even less electrically conductive than the vapor. A mixture of 5
volume percent of Novec 1230 fluid in air from a typical system discharge has a dielectric strength that is approximately
40% higher than that of air alone. As shown in Table 2, the dielectric strength for Novec 1230 fluid in the vapor state is
higher than that of any other clean extinguishing agent.

Due to Novec 1230 fluid’s dielectric strength, sensitive electronics or high voltage equipment which normally operate

in air will be unaffected by contact with Novec 1230 fluid and will be able to maintain operations throughout a fire
protection system discharge. You can add electrical properties to the long list of features that distinguish Novec 1230 fluid
as a sustainable replacement for halons and HFCs.

Table 1. Dielectric Properties of 3M™ Novec™ 1230 Fire Protection Fluid

Dielectric Strength’
(KV)
Novec 1230 vapor 16 2.3 times that of dry nitrogen
Gaseous mixture ] ]
5 vol% Novec 1230 in air 9.2 1.4 times that of air

Novec 1230 liquid 48
" According to a method consistent with ASTM D877
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Table 2. Relative Dielectric Strengths of Fire Suppression Agents
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" National Fire Protection Association, 2012. NFPA 2001: Table A.1.4.1(a), (b), (c) and (d).

The 3M™ Novec™ The Novec brand is the hallmark for a variety of proprietary 3M products. Although each has its own unique formula and performance properties, all

Brand Family Novec products are designed in common to address the need for safe, effective, sustainable solutions in industry-specific applications. These include
precision and electronics cleaning, heat transfer, protective coatings and surface modifiers, fire protection, lubricant deposition 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
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Product Use: All statements, technical information and recommendations contained in this document are based on tests or experience that 3M believes are reliable. However,
many factors beyond 3M’s control can affect the use and performance of a 3M product in a particular application, including conditions under which the product is used and the time
and environmental conditions in which the product is expected to perform. Since these factors are uniquely within the user’s knowledge and control, it is essential that the user
evaluate the 3M product to determine whether it is fit for a particular purpose and suitable for the user’s method of application.

Warranty and Limited Remedy: Unless stated otherwise in 3M’s product literature, packaging inserts or product packaging for individual products, 3M warrants that each 3M
product meets the applicable specifications at the time 3M ships the product. Individual products may have additional or different warranties as stated on product literature,
package inserts or product packages. 3M MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF TRADE. User is
responsible for determining whether the 3M product is fit for a particular purpose and suitable for user’s application. If the 3M product is defective within the warranty period, your
exclusive remedy and 3M’s and seller’s sole obligation will be, at 3M’s option, to replace the product or refund the purchase price.

Limitation of Liability: Except where prohibited by law, 3M and seller 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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