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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA DOCUMENTS

NFPA codes, standards, recommended practices, and guides, of which the document contained herein is one, are de-
veloped through a consensus standards development process approved by the American National Standards Institute.
This process brings together volunteers representing varied viewpoints and interests to achieve consensus on fire and
other safety issues. While the NFPA administers the process and establishes rules to promote fairness in the develop-
ment of consensus, it does not independently test, evaluate, or verify the accuracy of any information or the soundness
of any judgments contained in its codes and standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this document. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this document available, the NFPA is not undertaking to render professional or other services
for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any person or entity
to someone else. Anyone using this document should rely on his or her own independent judgment or, as appropriate,
seek the advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of this document.
Nor does the NFPA list, certify, test or inspect products, designs, or installations for compliance with this document.
Any certification or other statement of compliance with the requirements of this document shall not be attributable to
the NFPA and is solely the responsibility of the certifier or maker of the statement.
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ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides should be aware that
these documents may be superseded at any time by the issuance of new editions or may be
amended from time to time through the issuance of Tentative Interim Amendments. An offi-
cial NFPA document at any point in time consists of the current edition of the document
together with any Tentative Interim Amendments and any Errata then in effect. In order to
determine whether a given documentis the current edition and whether it has been amended
through the issuance of Tentative Interim Amendments or corrected through the issuance of
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription
Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed
below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance with Section 6 of the Reg-
ulations Governing Committee Projects shall not be considered the official position of NFPA
or any of its Committees and shall not be considered to be, nor be relied upon as, a Formal
Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights
asserted in connection with any items which are mentioned in or are the subject of NFPA
codes, standards, recommended practices, and guides, and the NFPA disclaims liability for
the infringement of any patent resulting from the use of or reliance on these documents.
Users of these documents are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, is entirely their own responsibility.

NFPA adheres to applicable policies of the American National Standards Institute with
respect to patents. For further information contact the NFPA at the address listed below.

Law and Regulations

Users of these documents should consult applicable federal, state, and local laws and reg-
ulations. NFPA does not, by the publication of its codes, standards, recommended practices,
and guides, intend to urge action that is not in compliance with applicable laws, and these
documents may not be construed as doing so.

Copyrights

This document is copyrighted by the NFPA. It is made available for a wide variety of both
public and private uses. These include both use, by reference, in laws and regulations, and
use in private selfregulation, standardization, and the promotion of safe practices and
methods. By making this document available for use and adoption by public authorities and
private users, the NFPA does not waive any rights in copyright to this document.

Use of NFPA documents for regulatory purposes should be accomplished through adop-
tion by reference. The term “adoption by reference” means the citing of title, edition, and
publishing information only. Any deletions, additions, and changes desired by the adopting
authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the
NFPA (Attention: Secretary, Standards Council) in writing of such use. For technical assis-
tance and questions concerning adoption of NFPA documents, contact NFPA at the address
below.

For Further Information

All questions or other communications relating to NFPA codes, standards, recommended
practices, and guides and all requests for information on NFPA procedures governing its
codes and standards development process, including information on the procedures for
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for
proposing revisions to NFPA documents during regular revision cycles, should be sent to
NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA,
1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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NFPA® 61
Standard for the

Prevention of Fires and Dust Explosions in Agricultural
and Food Processing Facilities

2008 Edition

This edition of NFPA 61, Standard for the Prevention of Fires and Dust Explosions in Agricultural
and Food Processing Facilities, was prepared by the Technical Committee on Agricultural Dusts.
It was issued by the Standards Council on June 4, 2007, with an effective date of June 24, 2007,
and supersedes all previous editions.

This edition of NFPA 61 was approved as an American National Standard on June 24, 2007.

Origin and Development of NFPA 61

The NFPA 61 standard originated in 1923, when standards were developed to prevent dust
explosions in grain terminals and flour mills. There were four standards associated with
agricultural dusts. In 1969, NFPA 61B was adopted by the Association as a tentative standard to
replace three former standards: NFPA 61B, Code for the Prevention of Dust Explosions in Terminal
Grain Elevators; NFPA 64, Code for the Prevention of Dust Ignitions in Country Grain Elevators; and
NFPA 661, Suction and Venting in Grain Elevators. In addition, NFPA 93, Standard for Dehydrators
and Dryers for Agricultural Products, was withdrawn in 1968 and its text was incorporated as a
chapter in NFPA 61B. The 1969 tentative edition of NFPA 61B was officially adopted at the
1970 NFPA Annual Meeting.

In 1995, the following four agricultural dust standards were combined into a single stan-
dard: NFPA 61A, Standard for the Prevention of Fire and Dust Explosions in Facilities Manufacturing
and Handling Starch; NFPA 61B, Standard for the Prevention of Fires and Explosions in Grain Eleva-
tors and Facilities Handling Bulk Raw Agricultural Commodities; NFPA 61C, Standard for the Preven-
tion of Fire and Dust Explosions in Feed Mills; and NFPA 61D, Standard for the Prevention of Fire and
Dust Explosions in the Milling of Agricultural Commodities for Human Consumption. The Technical
Committee on Agricultural Dusts determined that the four standards were largely duplicative,
and it therefore created one comprehensive standard covering the full range of requirements
for good design, operating practice, and protective features.

In the 2002 edition, the second revised edition after the combination of the four docu-
ments, requirements were clarified and additional advisory material was added. The docu-
ment was also modified to comply with the updated Manual of Style for NFPA Technical Committee
Documents.

In the 2008 edition, requirements for life safety and construction have been clarified. A
requirement for safety devices on belt conveyors has been added. Requirements for proper
head section venting have been added, as well as a requirement for all filters to be located
outdoors. Clarification on training requirements has been provided.
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changes in the membership may have occurred. A key to classifications is found at the back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association or
any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the prevention,
control, and extinguishment of fire and explosions resulting from dusts produced by the processing, han-
dling, and storage of grain, starch, food, animal feed, flour, and other agricultural products. The Technical
Committee shall also be responsible for requirements relating to the protection of life and property from fire
and explosion hazards at agricultural and food products facilities.
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NFPA 61
Standard for the

Prevention of Fires and Dust Explosions in
Agricultural and Food Processing Facilities

2008 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (®) between the paragraphs that
remain.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex F. Editorial changes
to extracted material consist of revising references to an ap-
propriate division in this document or the inclusion of the
document number with the division number when the refer-
ence is to the original document. Requests for interpretations
or revisions of extracted text shall be sent to the technical
committee responsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex F.

Chapter 1 Administration

1.1 Scope.
1.1.1* This standard shall apply to all of the following:

(1) All facilities that receive, handle, process, dry, blend, use,
mill, package, store, or ship dry agricultural bulk materi-
als, their by-products, or dusts that include grains, oil-
seeds, agricultural seeds, legumes, sugar, flour, spices,
feeds, and other related materials

(2) All facilities designed for manufacturing and handling
starch, including drying, grinding, conveying, processing,
packaging, and storing dry or modified starch, and dry
products and dusts generated from these processes

(3) Those seed preparation and meal-handling systems of oil-
seed processing plants not covered by NFPA 36, Standard
for Solvent Extraction Plants

1.1.2 This standard shall not apply to oilseed extraction
plants that are covered by NFPA 36, Standard for Solvent Extrac-
tion Plants.

1.2* Purpose. The purpose of this standard shall be to pre-
scribe requirements for safety to life and property from fire

\
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and explosion and to minimize the resulting damage if a fire
or explosion occurs.

1.3 Application. The requirements of Chapter 13 shall apply
to all facilities, both new and existing.

1.4 Retroactivity. The provisions of this standard reflect a con-
sensus of what is necessary to provide an acceptable degree of
protection from the hazards addressed in this standard at the
time the standard was issued.

1.4.1 Unless otherwise specified, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, or in-
stallations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.4.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted to apply retroactively any portions of this standard
deemed appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.5 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard. Tech-
nical documentation shall be submitted to the authority hav-
ing jurisdiction to demonstrate equivalency. The system,
method, or device shall be approved for the intended purpose
by the authority having jurisdiction.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2007 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2007
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2007 edition.

NFPA 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2008 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2008 edi-
tion.

NFPA 31, Standard for the Installation of Oil-Burning Equip-
ment, 2006 edition.

NFPA 36, Standard for Solvent Extraction Plants, 2004 edition.

NFPA 51B, Standard for Fire Prevention During Welding, Cul-
ting, and Other Hot Work, 2003 edition.

NFPA 54, National Fuel Gas Code, 2006 edition.

NFPA 58, Liquefied Petroleum Gas Code, 2008 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2008 edi-
tion.

NFPA 70, National Electrical Code®, 2008 edition.

NFPA 72°, National Fire Alarm Code®, 2007 edition.

NFPA 86, Standard for Ovens and Furnaces, 2007 edition.
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NFPA 101®, Life Safety Code®, 2006 edition.

NFPA 496, Standard for Purged and Pressurized Enclosures for
Electrical Equipment, 2003 edition.

NFPA 505, Fire Safety Standard for Powered Industrial Trucks
Including Type Designations, Areas of Use, Conversions, Mainte-
nance, and Operations, 2006 edition.

NFPA 654, Standard for the Prevention of Fire and Dust Explo-
sions from the Manufacturing, Processing, and Handling of Combus-
tible Particulate Solids, 2006 edition.

NFPA 780, Standard for the Installation of Lightning Protection
Systems, 2008 edition.

NFPA 5000, Building Construction and Safety Code®, 2006
edition.

2.3 Other Publications.

2.3.1 AMCA Publications. Air Movement and Control Asso-
ciation International, Inc., 30 West University Drive, Arlington
Heights, IL 60004-1893.

AMCA Standards Handbook, Standard 99-0401-86, Classifi-
cations for Spark Resistant Construction, 1998.

2.3.2 ASME Publications. American Society of Mechanical
Engineers, Three Park Avenue, New York, NY 10016-56990.

ASME Unfired Pressure Vessel Code, Section VIII, “Rules for
Construction of Pressure Vessels,” 1998.

2.3.3 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 51B, Standard for Fire Prevention During Welding, Cul-
ting, and Other Hot Work, 2003 edition.

NFPA 221, Standard for High Challenge Fire Walls, Fire Walls,
and Fire Barrier Walls, 2006 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance with appropriate standards or performance in a
specified manner.

Full document details: NFPA 612008

3.2.4% Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1% Agricultural Dust. Any finely divided solid agricultural
material 420 microns or smaller in diameter (material passing
a U.S. No. 40 Standard Sieve) that presents a fire or explosion
hazard when dispersed and ignited in air.

3.3.2* Bulk Raw Grain. Grain materials, such as cereal grains,
oilseeds, and legumes, that have not undergone processing or
size reduction.

3.3.3* Explosion. The bursting or rupture of an enclosure or
container due to the development of internal pressure from a
deflagration.

3.3.4 Fire Barrier Wall. A wall, other than a fire wall, having a
fire resistance rating. [221, 2006]

3.3.5 Fire-Resistant Belting Materials. Belts that meet Mine
Safety and Health Administration (MSHA) 2G flame test for
conveyor belting.

3.3.6 Hot Work. Work involving burning, welding, or a simi-
lar operation that is capable of initiating fires or explosions.
[51B, 2003]

3.3.7 Marine Tower. Stationary or movable tower used for
supporting equipment to load or unload grain.

3.3.8 Ohms per Square. The term used to define electrical
surface resistivity of a material.

3.3.9 Outside Bucket Elevator (Leg). A bucket elevator that
has less than 20 percent of the abovegrade leg height inside
any enclosed structure.

Chapter 4 Construction Requirements

4.1 General Requirements.

4.1.1 The construction, renovation, modification, recon-
struction, alteration, repair, addition, change of use or change
of occupancy classification, demolition, and relocation of all
buildings and structures shall comply with the governing
building code, except as modified herein.

4.1.2*% Enclosures built to segregate dust explosion hazard ar-
eas from other areas shall be designed such that they will not
fail before the explosion pressure is vented to a safe outside
location.

4.1.3 Electrical wiring and power equipment shall meet all
applicable requirements of NFPA 70, National Electrical Code.

4.1.4* Masonry shall not be used for the construction of exterior
walls or roofs of areas classified as Class II, Group G, Division 1 in
NFPA 70, National Electrical Code.
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Exception:  Masonry walls that are designed for explosion resistance to
preclude failure of these walls before the explosion pressure can be
vented safely to the outside.

4.1.5 Facilities that are designed for receiving, shipping, han-
dling, and storing of bulk raw agricultural commodities and
are located in a separate structure from grain processing or
manufacturing areas and their associated raw material, ingre-
dient, production, and finished product bins shall be located
and constructed in accordance with the requirements of
4.1.5.1 through 4.1.5.4.

4.1.5.1 Structures housing personnel-intensive areas not di-
rectly involved in operations such as, but not limited to, those
involved exclusively in administrative or clerical personnel
groups, grain inspection and weighing supervision, or opera-
tions from control rooms shall be constructed in a location
remote from storage silos and headhouse structures as speci-
fied in 4.1.5.2 through 4.1.5.4.

Exception:  Small control rooms contiguous to specific operations such
as railcar and truck discharging or loading or to control rooms such as
those used in feed mills for mixing operations.

4.1.5.2 Structures housing personnel-intensive areas shall not
be constructed directly over subterranean tunnels through
which grain-handling equipment or dust control system duct-
work passes or over other tunnels that have direct openings into
grain-handling areas.

Exception:  Small control room structures contiguous to specific opera-
tions such as railcar and truck discharging or loading.

4.1.5.3 Where reinforced concrete is used in silos and head-
houses, the separation distance from personnel-intensive
areas shall be at least 30 m (100 ft).

Exception: Distances less than 30 m (100 ft) but in no case less than
15 m (50 ft) shall be permitted if any of the following conditions exist:

(1) The property boundaries or other permanent constraints preclude
30m (100 ft).

(2) Structures do not have inside legs.

(3) Structures have inside legs that are equipped with explosion sup-
pression systems in accordance with NFPA 69, Standard on Ex-
plosion Prevention Systems.

4.1.5.4 Where the headhouse is constructed of structural
steel or reinforced concrete framework with lightweight,
explosion-relieving wall panels, or does not contain inside or
unprotected bucket elevators, the separation distance from
personnel-intensive areas shall be at least 15 m (50 ft).

Exception:  Distances less than 15 m (50 fl) shall be permitted if the
property boundaries or other permanent constraints preclude 15 m (50 ft),
but in no case shall distances less than 9 m (30 ft) be permilted.

4.1.6* Where provided, a lightning protection system shall be
designed and installed in accordance with NFPA 780, Standard
Jfor the Installation of Lightning Protection Systems.

4.2% Interior Surfaces. Horizontal surfaces shall be minimized
to prevent accumulations of dust in all interior structural areas
where significant dust accumulations could occur.

4.3 Interior Wall Construction.

4.3.1 Storage areas larger than 465 m* (5000 ft*) and contain-
ing packaging, bagging, palletizing, and pelleting equipment
shall be cut off from all other areas with fire barrier walls de-
signed for a minimum fire resistance of 2 hours and designed in
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accordance with NFPA 5000, Building Construction and Safety Code,
Chapter 8, Fire-Resistive Materials and Construction.

4.3.2 Warehouse areas shall be designed in accordance with
NFPA 5000, Building Construction and Safety Code.

4.3.3 Necessary openings in fire walls and fire barrier walls shall
be kept to a minimum and be as small as practicable. Such open-
ings shall be protected with listed self-closing fire doors, fire shut-
ters, fire dampers, or penetration seals installed in accordance
with NFPA 5000, Building Construction and Safety Code, Chapter 8,
Fire-Resistive Materials and Construction.

4.3.3.1 Fire doors, fire shutters, fire dampers, and fire pen-
etration seals shall be listed and shall have a fire resistance
rating complying with NFPA 101, Life Safety Code.

4.3.3.2 Hold-open devices, if used, shall be listed and shall
activate and allow the door to close upon sensing at least one
of the following:

(1) Heat

(2) Smoke

(3) Flames

(4) Products of combustion

4.4 Means of Egress.

4.4.1 Means of egress shall be in accordance with NFPA 101,
Life Safety Code.

4.4.2 Where the horizontal travel distance to the means of
egress is less than 15 m (50 ft) in normally unoccupied spaces,
a single means of egress shall be permitted.

4.4.3 Bin decks shall have two means of egress that are remote
from each other such that a single fire or explosion event will not
likely block both means of egress.

Exception:  Only one means of egress shall be required for bin deck areas
where travel distance to the means of egress is less than 15 m (50 fi).

4.5 Bins, Tanks, and Silos.

4.5.1 Construction of bins, tanks, and silos shall conform to
applicable local, state, or national codes.

4.5.2* Where explosion relief vents are provided onsilos, bins,
and tanks, they shall operate due to overpressure before the
container walls fail.

4.5.3 Access doors or openings shall meet the following re-
quirements:

(1) They shall be provided to permit inspection, cleaning,
and maintenance and to allow effective use of fire fighting
techniques in the event of fire within the bin, tank, orsilo.

(2) They shall be designed to prevent dust leaks.

4.5.4 Where a bin, tank, or silo has a personnel access open-
ing provided in the roof or cover, the smallest dimension of
the opening shall be at least 610 mm (24 in.).

4.6 Marine Towers.

4.6.1 Marine towers shall be constructed of noncombustible
materials.

4.6.2 Movable marine towers shall be provided with auto-
matic or manually operated brakes.

4.6.2.1 Movable marine towers shall be provided with auto-
matic or manual rail clamps.
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4.6.2.2 Equipment to monitor wind velocity shall be installed
on movable marine towers.

4.6.2.3 Rail clamps shall operate or be activated when the
wind velocity is great enough to cause movement of the tower,
even when brakes or gear drives are preventing the rail wheels
from turning.

4.6.3 Movable marine towers shall have provisions for emer-
gency tie-downs.

4.6.4 Marine vessel loading equipment, such as conveyors,
spouts, or drags, shall have safety devices to prevent the equip-
ment from falling if the operating cable(s) breaks.

Chapter 5 Ventilation and Venting

5.1 General.

5.1.1 In this chapter, ventilation shall refer to natural or me-
chanical movement of air necessary for normal operation and
personnel comfort and safety.

5.1.2 Recirculating or recycling exhaust air ventilation systems
for dust explosion hazard areas, if used, shall be equipped with
filter systems capable of removing dust from the air.

5.1.3 Dust collection systems used in conjunction with venti-
lation systems shall comply with the provisions of Chapter 10
of this standard.

5.2 Venting of Bins, Tanks, and Silos.
5.2.1 The requirements for air displacement shall be as follows:

(1) Each bin, tank, or silo shall be provided with means for air
displacement during filling or emptying.

(2) Displaced air shall not be discharged to the building at-
mosphere unless it is cleaned with a filter having a mini-
mum efficiency of 99.9 percent at 10 microns.

5.2.2% Vents shall be designed to prevent plugging due to ac-
cumulations of dust.

5.2.3 Inclined vent stacks shall have clean-out doors or panels.
5.2.4 All vents shall be fitted with weather hoods.

5.2.5 Bin vents shall be sized to handle the air displaced by
either filling or emptying.

Chapter 6 Explosion Prevention, Relief,
and Venting

6.1* General. Explosion prevention, relief, and venting, as
used in this standard, shall encompass the design and installa-
tion of devices and systems to vent the gases and overpressure
resulting from a combustion explosion occurring in equip-
ment, rooms, buildings, or other enclosures so that damage is
minimized.

6.2* Enclosure Requirements.

6.2.1* If a dust explosion hazard exists in rooms, buildings, or
other enclosures, such areas shall be provided with explosion

relief venting distributed over the exterior walls (and roof, if
applicable).

6.2.1.1 The design of such explosion relief venting shall con-
sider the limitations imposed by the structural design of the area.
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6.2.1.2 The design shall offer the least possible resistance to
explosion pressures.

Exception No. 1: Tunnels and pits where explosion venting is not
practical due to confinement by soil, building constraints, or both.

Exception No. 2: Bins and silos where explosion venting is not prac-
tical due to bin or silo geometry, building constraints, or both.

6.2.2* Explosion relief panels, windows, or other venting de-
vices shall be designed to prevent reclosing after relieving the
explosion pressure and shall be attached to retention cables
or restrained by equivalent means such that they will not be-
come a hazardous projectile upon relief.

6.3 Equipment Requirements.

6.3.1 Equipment requiring explosion prevention shall be
protected by containment, suppression, inerting, or explosion
venting.

6.3.2 Suppression, containment, or inerting systems shall be
designed according to NFPA 69, Standard on Explosion Preven-
tion Systems.

6.3.3* Venting shall be directed to a safe, outside location away
from platforms, means of egress, or other potentially occupied
areas or directed through a listed flame arresting and particu-
late retention device.

Chapter 7 Equipment

7.1 Bearings.

7.1.1 Antifriction bearings shall be used on all machinery,
conveyors, legs, and processing equipment.

Exception:  Sleeve and friction-type bearings, plastic bearings, or oil-
impregnated wood bearings shall be permitted for equipment operating
at 150 rpm or less.

7.1.2  All bearings shall be maintained per manufacturers’
recommendations and shall be kept free of dust, product, and
excessive lubricant.

7.1.3* All bearings on legs and conveyors shall be located out-
side of machinery enclosures and isolated from the product
stream to minimize exposure to dust and to be more acces-
sible for inspection and service.

Exception:  Antifriction support bearings on screw conveyors and
similar equipment requiring bearings to be within the product stream
shall be of the sealed type. Sleeve and friction-type bearings shall be
permitted for equipment operating at 150 rpm or less.

7.2 Drive Belts.

7.2.1 Where drive assemblies involve the use of belts, such as
V-belts, timing belts, flat belts, and so forth, they shall be elec-
trically conductive at 1 megohm or less and shall be fire resis-
tant and oil resistant.

7.2.2 Where a drive belt is used, the drive train shall be de-
signed with a minimum service factor of 1.5 or higher if the
manufacturer of the drive components recommends a higher
service factor for continuous service for the type of equipment
to be driven.

Exception: Line shaft drives as used in the milling industry.
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7.3* Conveyors, Spouts, and Throws of Material.

7.3.1* Bulk material conveyor belts shall be designed to either
relieve or stop if the discharge end becomes plugged.

7.3.2 Bulk material conveyor belts shall have belt alignment
and hot bearing sensors at the head and tail.

7.3.3 Screw, drag, or en-masse conveyors shall be fully en-
closed in metal housings and shall be designed to either re-
lieve or stop if the discharge end becomes plugged.

7.3.4* Bulk material conveyor belts and lagging shall have a
surface resistivity not greater than 100 megohms per square
and shall be fire resistant and oil resistant.

7.3.5 Fixed spouts shall be dusttight.

7.3.6* Use of combustible lining shall be permitted in spouts
and other handling equipment at impact points and on wear
surfaces.

7.3.7 Portable, automatic distributing, and movable spouts
shall be permitted in work areas, bin areas, and distribution
areas and shall be as dusttight as practicable when in use.

7.3.8% Spouts that direct material into bins, tanks, or silos shall
be designed and installed so that any foreign objects, such as
metal or stones, in the material stream do not strike the walls
of the container, as far as is practicable.

7.4 Bucket Elevator Legs.
7.4.1 All Legs.

7.4.1.1 Casing, head and boot sections, access openings, and
connecting spouts shall be as dusttight as practicable and shall
be constructed of noncombustible materials.

7.4.1.2* Inspection openings shall be provided in the boot
section to allow clean-out of the boot and inspection of the
alignment of the boot pulley and belt.

7.4.1.3 Inspection openings shall be provided in the head
section to allow complete inspection of the head pulley lag-
ging, the belt and pulley alignment, and the discharge throat
of the leg.

7.4.1.4* Each leg shall be independently driven by motor(s)
and drive train(s) capable of handling the full-rated capacity
of the elevator leg without overloading.

Exception: Line shaft drives shall be acceptable for legs used in the
milling industry as long as they are capable of handling the full-rated

capacity of all connected equipment without overloading.

7.4.1.4.1 Multiple motor drives shall be interlocked to pre-
vent operation of the leg upon failure of any single motor.

7.4.1.4.2 The drive shall be capable of starting the unchoked
leg under full (100 percent) load.

7.4.1.5* Each leg shall be provided with a motion detector
device that will cut off the power to the drive motor and actu-
ate an alarm in the event the leg belt slows to 80 percent of
normal operating speed. Feed to the elevator leg by mechani-
cal means shall be stopped or diverted.

Exception:  Legs that have either belt speeds below 2.5 m/sec (500 ft/
min) or capacities less than 106 m’/hr (3750 f/hr).

7.4.1.6 The use of plastic, rubber, and other combustible lin-
ings shall be limited to high-impact areas and wear surfaces.
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7.4.1.7 The leg head section between the up and down cas-
ings shall be sloped at an angle of not less than 45 degrees.

7.4.1.8 All spouts intended to receive grain or dry ingredients
directly from any leg shall be designed and installed to handle
the full-rated elevating capacity of the largest leg feeding such
spouts.

7.4.1.9 Legs shall have lagging installed on the head pulley to

minimize slippage.

7.4.1.9.1* Leg belts and lagging shall have a surface resistivity
not greater than 100 megohms per square.

7.4.1.9.2 Leg belts and lagging shall be fire resistant and oil

resistant.

Lxception No. 1:  Oil-resistant lagging or belting shall not be required
for bucket elevators used in_flour mills or for handling inert materials.

Exception No. 2: Line shaft drives as used in the milling industry
shall be exempt from the lagging requirement.

7.4.1.10* Inside legs shall have bearing temperature or vibra-
tion detection, head pulley alignment, and belt alignment
monitors at head and tail pulleys.

Exception:  Legs that have either belt speeds below 2.5 m/sec (500 ft/
min) or capacities less than 106 m’ /hr (3750 f£ /hr).

7.4.1.11 All garners, bins, or other receptacles into which ma-
terial is spouted directly from legs, and which are not designed
with automatic overflow systems, shall be equipped either with
devices to shut down equipment or with high-level indicating
devices with visual or audible alarms.

7.4.2 Legs Handling Bulk Raw Grain.

7.4.2.1* Legs handling bulk raw grain shall be installed either
as an outside leg or as an inside leg with compliance with one
of the following cases:

(1) Legsare located within 3 m (10 ft) of an exterior wall and are
vented as outlined in 7.4.2.2 to the outside of the building
and designed so that the explosion pressures will not rup-
ture the ductwork or the leg. Explosion relief panels shall be
provided on the leg housing so the ducts will not be a collec-
tion point for dust during normal operations.

(2) Legs are provided with explosion suppression in accordance
with NFPA 69, Standard on Explosion Prevention Systems.

(3)*Legs have belt speeds below 2.5 m/sec (500 ft/min) and
capacities less than 106 m®/hr (3750 ft®/hr).

7.4.2.2* All newly installed outside legs shall be provided with
explosion relief panels located at intervals no greater than 6 m
(20 ft) along the casings as shown in Figure 7.4.2.2(a) and
Figure 7.4.2.2(b). To minimize personnel exposure, explosion
venting for outside legs shall start between 2.5 m to 3.5 m (8 ft
to 12 ft) above grade, or the bottom of the explosion vent shall
be within 0.3 m to 1 m (1 ft to 4 ft) after the leg penetrates the
building roof. Head section explosion venting shall be located
in the top surface of the head or on the sides using a method
to deflect the explosion upward.

Exception No. 1: Legs that have both belt speeds below 2.5 m/sec
(500 ft/min) and capacities less than 106 m’ /hr (3750 f£’ /hr).

Exception No. 2: Those portions of outside legs, as defined in this
standard, below grade or passing through ground-level buildings.

7.4.2.2.1 Each side vent shall have a minimum area equiva-
lent to two-thirds of the cross-sectional area of the leg casing.
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FIGURE 7.4.2.2(a) Typical Elevator Explosion Venting for a
Single Casing Leg.

7.4.2.2.2 A single face vent shall be permitted to replace a
pair of opposing side vents in those portions of a double-
casing leg where either of the following situations exists:

(1) Side venting could expose personnel on access ladders or
platforms.

(2) Structural interferences are present that would interfere
with vent operation.

7.4.2.2.3 Single face vents shall be equal to the area of two
side vents [4/3 of the cross-sectional area of the leg casing as
indicated in Figure 7.4.2.2(b)].

7.4.2.2.4 The head section of bucket elevators shall be provided
with explosion vents in the top surface or on the sides using a
method to deflect the explosion upward. The vent area shall be a
minimum of 0.14 m* (5 ft*) of vent area per 2.9 m® (100 ft*) of
head section volume. The largest vent area as practicable shall be
used in the head section to help minimize the development of
explosive pressure. Vents shall deploy when an internal pressure
of 3.5 kPa to 6.9 kPa (0.5 psi to 1.0 psi) occurs.

7.4.3 Legs Handling Materials Other Than Bulk Raw Grain
That Present an Explosion Hazard.

7.4.3.1 Explosion venting of legs into buildings shall not be
permitted.

7.4.3.2*% Newly installed outside legs shall be equipped with
explosion venting in accordance with 7.4.2.2.
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FIGURE 7.4.2.2(b) Typical Elevator Explosion Venting for a
Double Casing Leg.

Exception No. 1: Legs that have either belt speeds below 2.5 m/sec
(500 ft/min) or capacities less than 106 m’ /hr (3750 f£ /hr).

Exception No. 2: Those portions of outside legs, as defined in this
standard, below grade or passing through ground-level buildings.

7.4.3.3* Legs or portions of legs that are located inside shall
have the maximum practicable explosion relief area through
the roof directly to the outside.

Exception: Legs that have either belt speeds below 2.5 m/sec (500 ft/
min) or capacities less than 106 m’/hr (3750 ftj /hr).

7.5 Processing Machinery and Equipment.
7.5.1% General.

7.5.1.1 Receiving systems prior to the leg shall be equipped
with one or more devices such as grating, wire mesh screens,
permanent magnets, listed electromagnets, pneumatic separa-
tors, or specific gravity separators, to minimize or eliminate
tramp material from the product stream.

Exception: Barge and ship recetving systems using legs as the primary
reclaiming systems shall be allowed to have the tramp material protec-
tion after the unloading leg but prior to being handled in another leg or
processing equipment.

7.5.1.2* Where tributary spouts or conveyors feed whole
grain or grain products for size reduction into grinders,
pulverizers, or rolling mills, they shall be equipped with
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