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Foreword

Approvals are intended to verify that the products and services described will meet stated conditions of performance, safety and
quality useful to the ends of property conservation. The purpose of Approval Standards is to present the criteria for Approval of
various types of products and services, as guidance for FM Approvals personnel, manufacturers, users, and authorities having
jurisdiction.

Products submitted for Approval shall demonstrate that they meet the intent of the Approval Standard, and that quality control
in manufacturing and/or applications shall ensure a consistently uniform and reliable product or service. Approval Standards
strive to be performance-oriented and to facilitate technological development.

For examining equipment, materials, and services, Approval Standards:

a) must be useful to the ends of property conservation by preventing, limiting or not causing damage under the conditions
stated by the Approval listing; and

b) must be readily identifiable and readily available in the marketplace.
Continuance of Approval and Listing depends on compliance with the Master Agreement, satisfactory performance in the field,
on successful re-examinations of equipment, materials, and services as appropriate, and on periodic surveillance audits of the
manufacturing facility or service/application.

FM Approvals LLC reserves the right in its sole judgment to change or revise its standards, criteria, methods, or procedures.
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1. INTRODUCTION

1.1  Purpose

1.1.1  This standard describes requirements for explosion venting devices for the protection against explosions
involving combustible dust hazards.

1.1.2  FM Approvals criteria may include, but are not limited to, performance requirements, marking requirements,
examination of manufacturing facilities, audit of quality assurance procedures, and an ongoing surveillance audit
program.

1.2 Scope

1.2.1  This standard contains requirements for devices used to protect vessels by venting internal pressure caused by
deflagrations arising from the rapid burning of suspended dust in the protected volume. These devices are
commonly referred to as explosion venting devices. The following product categories and class numbers are
included in the scope of this standard:

Class Product Category
7731 Standard Explosion Venting Devices
7732 Flameless Explosion Venting Devices

1.2.2  Astandard explosion venting device typically comprises a pressure sensitive element that is affixed to the vessel
it is intended to protect, and designed to immediately open a vent area when a certain predetermined pressure is
reached in the vessel. The vent area must be large enough, and vent pressure low enough, to ensure that the
maximum pressure reached in the vessel from a deflagration does not exceed the maximum pressure the vessel
is designed to resist.

1.2.3 A flameless explosion venting device typically combines a standard explosion venting device with an additional
flame arresting element to minimize the external hazards that can be generated during venting, such as a flame
jet, blast wave effects, and potential external explosion of vented unburned explosive mixture.

1.3  Basis for Requirements

1.3.1  The requirements of this standard are based on experience, research and testing, and/or the standards of other
organizations. The advice of manufacturers, users, trade associations, jurisdictions, and/or loss control specialists
has also been considered.

1.3.2  The requirements of this standard reflect tests and practices used to examine characteristics of explosion venting
devices (hereinafter referred to as “devices”) for the purpose of obtaining FM Approval. Devices having
characteristics not anticipated by this standard may still be FM Approved if performance equal or superior to that
required by this standard is demonstrated, and if the intent of the standard is met. This may also necessitate the
use of additional FM Approvals or other standards not referenced in this document to confirm respective
requirements.

Alternatively, devices that meet all of the requirements identified in this standard may not be FM Approved if
other unforeseen conditions which adversely affect performance exist, or if the intent of this standard is not met.
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1.4  Basis for Approval
FM Approval is based on satisfactory evaluation of the product and the manufacturer in the following areas:

1.4.1  Examination and tests on production samples shall be performed to evaluate:

. The suitability of the product
. The performance of the product as specified by the manufacturer and required by FM Approvals
. The durability and reliability of the product

1.4.2  Surveillance audits of the manufacturing facilities and quality control procedures shall be made to evaluate the
manufacturer's ability to produce the product that was examined and tested, and the marking procedures used to
identify the product. These examinations are repeated as part of FM Approvals’ surveillance audit program.

1.5 Basis for Continued Approval
Continued Approval is based on:

« Production or availability of the product as currently FM Approved
« Continued use of acceptable quality assurance procedures

« Satisfactory field experience

« Compliance with the terms stipulated in the Master Agreement

» Satisfactory re-examination of production samples for continued conformity to requirements, as
applicable

«  Satisfactory audits conducted as part of FM Approvals' Surveillance Audit program

Also, as a condition of retaining Approval, manufacturers may not change a product or service without prior authorization
by FM Approvals (refer to Section 5.1.4).

1.6  Effective Date

The effective date of an Approval standard mandates that all products tested for Approval after that date shall satisfy the
requirements of the standard. Products FM Approved under a previous edition, or otherwise Approved, shall comply with
the new version by the effective date or forfeit Approval.

The effective date of this standard is August 31, 2018 for full compliance with all requirements.

1.7  System of Units

Units of measurement used in this standard are typically United States (U.S.) customary units. These are followed by their
arithmetic equivalents in International System (SI) units, enclosed in parentheses. The first value stated shall be regarded
as the requirement; the converted equivalent value may be approximate. In certain instances, the Sl units are the acceptable
industry standard, and are therefore used solely in place of the U.S. customary units with no conversions. Conversion of
U.S. customary units is in accordance with ANSI/IEEE/ASTM SI-10. Two units of measurement (liter and bar), outside
of but recognized by SI, are commonly used in international fire protection and are used in this standard.
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1.8  Normative References

The following referenced documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For undated references, the latest edition of the referenced document (including any
amendments) applies. For dated references, only the cited edition applies.

ANSI/IEEE/ASTM SI 10 American National Standard for Metric Practice

ASTM B 117, Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM D 412, Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers

ASTM E 1226, Test Method for Pressure and Rate of Pressure Rise for Combustible Dusts

ASTM G 155, Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials
NFPA 68, Standard on Explosion Protection by Deflagration Venting

VDI 3673, Pressure Venting of Dust Explosions

Chao, J. and Dorofeev, S.B. (2012) Proceedings of the 9th International Seminar on Hazard Prevention and Mitigation
of Industrial Explosions, Krakow, Poland, 22-27 July 2012, A Methodology to Evaluate the Efficiency of a Flameless
Explosion-Venting Device.

Tamanini, F. (2001) J. Loss Prev. Process, 14: 455-461 Scaling Parameters for Vented Gas and Dust Explosions

1.9 Definitions
For the purposes of this standard, the following terms shall apply:

Accepted
Installations acceptable to the authority having jurisdiction and enforcing the applicable installation rules. When the
authority is FM Global, such installations are termed “FM Global Accepted.” Acceptance is based on an overall
evaluation of the installation by the particular FM Global Operations office. Factors other than the use of FM
Approved equipment impact on the decision to “accept” the equipment. Acceptance is not a characteristic of a
product; acceptance is installation specific for that one location/occupancy. A product “Accepted” for one installation
may not be suitable at another location/occupancy (contrast with the definition of FM Approval).

Authority Having Jurisdiction (AHJ)
The organization, office, or individual responsible for approving equipment, materials, an installation, or a procedure.

Combustible Dust
A finely divided combustible particulate solid that presents a flash fire hazard or explosion hazard when suspended
in air or the process-specific oxidizing medium over a range of concentrations.

Deflagration
Propagation of a combustion zone at a velocity that is less than the speed of sound in an unreacted medium.

Dust Class
The categorization of the deflagration rate of a combustible dust based on the dust reactivity, Ks value, measured in
bar m/s, where: K¢ =0<ST1 <200 bar m/s < ST2 <300 bar m/s < ST3.

Dust Concentration
The mass per volume of suspended combustible dust.

Dust Load
The total dust mass in the protected enclosure or test vessel per unit of nominal vent area.

Dust Reactivity (Kst)
The maximum rate of pressure rise of a dust deflagration in a 1 m3 vessel or a 20-L sphere, measured in bar m/s.

Dust, Fibrous
Dust particles in the shape of a fiber or filament, e.g. paper, textile, flock, wood shavings. Because of their shape, it
is possible that these types of dusts can cause additional clogging of explosion venting devices.
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Dust, Low Melting Point
Dust particles with a melting temperature less than 500°F (260°C), e.g. plastics (PVC, PP, PE, nylon) and sugar.
Because of their low melting point, it is possible that melted material could cause additional clogging of explosion
venting devices.

Dust, Metal
Dust particles consisting of metals, e.g. aluminum, magnesium, iron, zinc. Because of their high heat of combustion
(twice or more times that of ordinary organic materials) and flame temperature, these types of dusts can have a
detrimental effect on the components of explosion venting devices.

Dynamic Operating Pressure
The actual pressure at which an explosion venting device operates.

Explosion
A rapid release of energy that can generate potentially damaging overpressures. This may lead to the bursting or
rupturing of an enclosure or container.

Flameless Explosion Venting Device
A type of explosion venting device that includes a flame arresting element to quench a vented explosion. These
devices can minimize the external hazards that can be generated during venting, such as a flame jet, blast wave effects,
and potential external explosion of vented unburned explosive mixture.

FM Approvals Certification Marks
The use of the FM Approvals Certification Marks is mandatory on all FM Approved devices. These registered marks
cannot be used except as authorized by FM Approvals via the granting of Approval to a specific product.

FM Approved

Products certified by FM Approvals to the applicable FM Approval Standard(s). Such products are listed in the
Approval Guide, an online resource of FM Approvals, or one of the supplements. All products listed in the Approval
Guide have been successfully examined by FM Approvals, and their manufacturers have signed and returned a Master
Agreement to FM Approvals. This contract obligates the manufacturer to allow re-examination of the product and
surveillance audits at FM Approvals’ discretion. It further requires the manufacturer not to deviate from the FM
Approved configuration of the product without review by and agreement of FM Approvals. Approval is product
specific.

Maximum Explosion Pressure (pmax)
The peak pressure reached in an explosion test vessel during an unvented explosion test.

Pressure Relief Valve
A reusable, recloseable pressure relief device designed to operate at some pre-determined differential pressure.

Reduced Explosion Pressure (pred)
The peak pressure reached in an explosion test vessel during a vented explosion test.

Rupture Disc
A single-use, non-reclosing pressure relief device designed to fail at some pre-determined differential pressure.

Specified
The value of a design parameter set by the manufacturer that shall be equal to, or more conservative than, the limiting
values of this standard.

Standard Explosion Venting Device
A device used to protect an enclosure against explosion hazards, consisting of a pressure sensitive element that is
affixed to the vessel it is intended to protect, and designed to immediately open a vent area when a certain
predetermined pressure is reached.
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Static Operating Pressure
The nominal pressure at which an explosion venting device operates under hydrostatic pressure.

Vent Area
The actual open area of an explosion venting device through which a deflagration is vented.
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