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N O T I C E  
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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. 
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Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the toxicity of 
the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with that subject in 
its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic products 
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documents for which they are responsible to be sure that the documents respond to this current concern. To assist 
the committees in meeting this request, the Board has appointed an advisory committee to provide specific guid- 
ance to the technical committees on questions relating to assessing the hazards of the products of combustion. 

Licensing Provision--This document is copyrighted by the National Fire Protection Association (NFPA). 
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ordinances, regulations, administrative orders, or similar instruments. Any deletions, additions, and changes 
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the citing of title and publishing information only. 

2. Adoption by Transcription--A. Public authorities with lawmaking or rule-making powers only, upon 
written notice to the NFPA (Attention: Secretary, Standards Council), will  be granted a royalty-free license to 
print and republish this document in whole or in part, with changes and additions, if any, noted separately, in laws, 
ordinances, regulations, administrative orders, or similar instruments having the force of law, provided that: (I) 
due notice of NFPA's copyright is contained in each law and in each copy thereof; and (2) that such printing and 
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ities with lawmaking or rule-making powers or any other persons desiring to reproduce this document or its 
contents as adopted by the jurisdiction in whole or in part, in any form, upon written request to NFPA (Attention: 
Secretary, Standards Council), will be granted a nonexclusive license to print, republish, and vend this document 
in whole or in part, with changes and additions, if  any, noted separately, provided that due notice of NFPA's copy- 
right is contained in each copy. Such license shall be granted only upon agreement to pay NFPA a royalty. This 
royalty is required to provide funds for the research and development necessary to continue the work of NFPA and 
its volunteers in continually updating and revising NFPA standards. Under certain circumstances, public authori- 
ties with lawmaking or rule-making powers may apply for and may receive a special royalty where the public 
interest will be served thereby. 

3, Scope of License G r a n t - - T h e  terms and conditions set forth above do not extend to the index to this 
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(For further explanation, see the Policy Concerning the Adoption, Printing, and Publication of NFPA 
Documents, which is available upon request from the NFPA.) 
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NFPA 61 

Standard for the Prevention of 

Fires and Dust Explosions in 

Agricultural and Food Products Facilities 

1995 Edition 

This edition of  N FPA 61, Standard for the Prevention of Fires atut Dust Explosions in Agricultural and 
Food Products Facilities, was p repa red  by the Technical  Commit tee  on Agricultural Dusts and acted 
on by the National Fire Protection Association, Inc., at its Annual  Meeting held May 22-25, 1995. 
in Denver,  CO. It was issued by the Standards Council on July  21, 1995, with an effective date of  
August  11, 1995. 

This  edi t ion of  NFPA 61 was a p p r o v e d  as an Amer ican  National  S tandard  on August  11, 
1995. 

Origin and Development of NFPA 61 

T h e  NFPA 61 standard had its origin back in 1923 when standards development  for dust 
explosions in grain terminals and flour mills was begun.  Over  the past 70 years, there have been 
over  14 editions of  the various NFPA 61 standards, This  latest edition combines the NFPA 61A, 
StmMard for the Prevention of Fire and Dust Explosions in Facilities ManuJ~lcturing and Handling Starch, 
NFPA 61 B, Standard for the Prevention of Fires and Explosions in Cram Elevators and Facilitzes Hundhng 
Bulk Raw Agricultural Commodities, NFPA 61C, Sta,dard for the Prevention of Fire and Dust Explosions 
in Feed Mills, and N FPA 61 D, Standard for the Prevention of Fire and Dust Explosion.s in the Milling of 
Agricultural Commodities for Human Co~zsumption documents  into a single standard. T h e  scope of  
affected industries was expanded  to help fill needs of  o ther  agrictdtural dust-related industries that 
have fire and dust explosion hazards when handl ing agricultural materials. 

Previously, NFPA 61B was adop ted  by the Association in 1969 as a tentat ive s tandard to 
replace three  fo rmer  s tandards:  NFPA 61B, Code for the Prevention of Dusl Explosion,s m Termi- 
,al Grain Elevators; NFPA 64, Code for the Prevention of Dust Ignitions in Country, Grai, Elevators; 
and NFPA 661, Suctio, and Ve~lting in Grain Elevators. In  addi t ion,  NFPA 93, Standard for Dehy- 
drators and D~yersJor Agricultural Products, was wi thdrawn in 1968 and its text was incorpora ted  
as a chap te r  in NFPA 6 lB .  

T h e  1969 tentat ive edi t ion ,)f NFPA 61B was officially adop ted  at the 1970 NFPA Annual  
Meeting.  An a m e n d e d  edit ion was adop ted  in 1973, In 1980, the s tandard  was fur ther  revised 
to reflect the series of  disastrous grain e levator  explosions that occur red  in late 1977 and earl}' 
1978. Addi t ional  a m e n d m e u t s  and style changes  were  made  in 1984 and 1989. 

T h e  Technical  Conmfi t tee  on Agricul tural  Dusts c o m p a r e d  the tour  exist ing standards,  1989 
edit ions,  with cur ren t  technology and industr ial  practice. The,,' d e t e rmined  that many sections 
of  the f imr s tandards  dupl ica lcd  each other ,  and a major  revision was necessary to consol idate  
the four  s tandards  into one comprehens ive  s tandard.  In o rde r  to reduce  the difficuhy of  using 
four  separa te  but similar s tandards,  especially in locations where  m o r e  than one  s tandard  
appl ied,  the Commi t t ee  decided to combine  all four  s tandards  into a single comple te  s tandard  
cover ing  the tifll range  of  r equ i r emen t s  for good design, opera t ing  practice,  and protect ive  
tk'atm'es. T h e  ( :nmmit tee  believes that these changes  also make  the revised code m o r e  usable, 
adop'table, and entorceable .  

At a C~mmlittce mee t ing  in Sep tember  1992, the C o m m i t t e e  on Agr icnhura l  Dusts began  
w~n-k on consol idat ing the ti~ltr separate  agr icul tura l  s tandards  (NFPA 61A, 6lB., 61( ' ,  and  
~11) / in to  one comprehens ive  s tandard.  These  four  s tandards  addressed  the hand l ing  of  agri- 
cnhuval  commodi t i es  in ~I,u~h manufac tu r ing  facilities, grain elevators  and such hand l ing  
tacililic~, teed mills, and I'acililies that  mill agr icul tura l  commodi t i es  for h u m a n  consumpt ion .  
"l'he} pret~;u'ed thi~ new s landard  that would  apply to all types of  facilities that  handle ,  pro-  
~c~%, ~t,,rc, or  ntanuta~tuv~' agr icul tural  and food products .  T h e  C o m m i t t e e  reviewed drafts of  
the c~ndennc'd sl,md,Hd ,rod ~ont inued to revise it at Commi t t ee  meet ings  h e l d . | a n u a r y  1993, 
.]m~c 1~193, '4,cplemt~c~ 1~,~?,. March 1994, and N o v e m b e r  1994. 
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NFPA 61 

Standard for the Prevent ion of  

Fires and Dust Explosions in 

Agricultural and Food Products Facilities 

1995 Edit ion 

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

Information on referenced publications can be found in 
Chapter 12 and Appendix F. 

Chapter 1 General  

1-1 Scope. 

1-1.1" This s tandard  shall apply to the following: 

(a) All facilities that handle,  process, blend, mill, receive, 
load, ship, package, store, or unload dry agricultural bulk 
materials, their  by-products,  or  dusts that include grains, 
oilseeds, agricultural  seeds, legumes, sugar, spices, feeds, 
and other  related materials; 

(b) All facilities designed for manufacturing and han- 
dl ing starch, including drying, grinding,  conveying, pro- 
cessing, packaging, and storage of dry or modified starch, 
and dry products  and dusts generated from these pro-  
cesses; and 

(c) Those seed preparat ion and meal-handling systems 
of  oilseed processing plants not covered by NFPA 36, 
StmMard for Solvent Extraction Plants. 

1-1.2 This s tandard does not apply to oilseed extraction 
plants that are covered by NFPA 36, Standard for Solvent 
Extraction Plants. 

1-2 Purpose. 

1-2.1" The  p u r p o s e  of  this s t anda rd  is to p resc r ibe  
requirements  for safety to life and proper ty  from fire and 
explosion and to minimize the resulting damage if a fire or 
explosion occurs. 

1-2.2 Equivalency. Nothing in this s tandard is intended 
to prevent  the use of systems, methods,  or devices of equiv- 
alent or superior  quality, strength, fire resistance, effective- 
ness, durability, and safety to those prescribed by this stan- 
dard ,  provided technical documentat ion is made available 
to the authori ty having jurisdict ion to demonstra te  equiva- 
lency, and the system, method,  or  device is approved  for 
the in tended purpose.  

1-3 Appl icabi l i ty .  The  provisions of this document  are 
necessary to provide a reasonable level of  protection from 
loss of life and proper ty  from fire and explosion. They 
reflect situations and the state of the art  prevalent  at the 
time the s tandard was issued. 

Unless otherwise noted, it is not in tended that the pro- 
visions of this document  be applied to facilities, equipment,  
structures, or installations that were existing or approved  
for construction or installation pr ior  to the effective date of 

the document,  except in those cases where it is de termined 
by the authority having jurisdiction that the existing situa- 
tion involves a distinct hazard to life or adjacent property .  

Exceptio~z: The requirements of Chapter 11 shall apply to all 
facilities. 

1-4 Definitions. 

Agricultural Dust.* Any finely divided solid agricul- 
tural 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. 

Approved.* Acceptable to the authority having jurisdiction. 

Authority Having Jurisdiction.* The  organiza t ion ,  
office, or individual responsible for approving equipment,  
an installation, or a procedure.  

Bulk Raw Grain. Bulk raw grain includes grain mate- 
rials, such as cereal grains, oilseeds, and legumes, that have 
not undergone  processing or size reduction. Cleaning or 
drying does not constitute processing. 

Explosion. The burst ing or  rup ture  of  an enclosure or 
container  due to the deve lopment  of internal  pressure  
from a deflagration. 

NOTE: For the purposes of this standard, the term explo- 
sion is equivalent to the word deflagration as identified in 
N FPA 68, Guide for Venhng of Deflagration.~. 

Fire-Resistant Belting Materials. Those belts that meet 
Mine Safety and Health Administrat ion (MSHA) 2G flame 
test for conveyor belting. 

Hot Work.  Hot work includes cutt ing and welding, 
grinding,  brazing, and similar heat -producing processes. 

Labeled.  Equipment  or materials to which has been 
attached a label, symbol, or other  identifying mark of an 
organizat ion that is acceptable to the authori ty  having 
jurisdict ion and concerned with product  evaluation that 
maintains per iodic  inspection of  product ion  of  labeled 
equipment  or materials and by whose labeling the manu- 
facturer indicates compliance with appropr ia te  standards 
or per tormance in a specified manner .  

Listed.* Equipment  or materials included in a list pub- 
lished by an organization acceptable to the authority hav- 
ing jur isdict ion and concerned with product  evaluation 
that maintains periodic inspection of  product ion of  listed 
equipment  or materials and whose listing states either that 
the equipment  or  material meets appropr ia te  standards or 
has been tested and found suitable for use in a specified 
n l a n n e r .  

Marine Tower. Movable stand-alone gantry used for 
loading or  unloading grain. 

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

Shall. Indicates a mandatory  requirement.  

Should. Indicates a recommendat ion or that which is 
advised but not required.  

Starch. For the purposes of this s tandard,  starch refers 
to the manufacture of starch products by the wet milling 
process. 
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CONSTRUCTION REQUIREMENTS 61-5 

Chapter  2 C o n s t r u c t i o n  R e q u i r e m e n t s  

2-1 General Requirements. 

2-1.1" All construction and design shall conform to appli- 
cable local, state, or national codes and shall be conducted 
according to good engineering practices. 

2-1.2" Enclosures built to segregate dust explosion haz- 
ard areas from other areas shall be designed so that they 
will not fail before the explosion pressure is vented to a safe 
outside location. 

2-1.3 Electrical wiring and power equipment  shall meet 
all applicable requirements of NFPA 70, National Electrical 
Code ® . 

2-1.4" Masonry shall not be used for the construction of 
exterior walls or roofs in areas classified as Class II, Group 
G, Division 1, in NFPA 70, National Electrical Code. 

Exception: Mason U walls shall be permitted if the~ are designed 
for explosion resistance to preclude failure of these walls beJore the 
explosion pressure can be vented safel'~, to the outside. 

2-1.5 Facilities designed for receiving, shipping, han- 
dling, and storing of bulk, raw agricultural commodities 
that are located in a separate structure fiom grain process- 
ing or manufacturing areas and their associated raw mate- 
rial, ingredient ,  production,  and finished product  bins 
shall be located and constructed in accordance with the 
requirements of 2-1.5.1 through 2-1.5.4. 

2-1.5.1 Structures housing personnel-intensive areas not 
directly involved in operations such as, but not limited to, 
those involved exclusively in administrative or clerical per- 
sonnel groups, grain inspection and weighing supervision, 
or operations from control rooms shall be constructed in a 
location remote from storage silos and headhouse struc- 
tures as specified in 2-1.5.2 through 2-1.5.4. 

Exception: This requirement shall not apply to 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 Jbr mixing operations. 

2-1.5.2 Such separate structures shall not be constructed 
directly over subterranean tunnels through which grain 
hand l ing  equ ipmen t  or dust  control system ductwork 
passes, or other tunnels that have direct openings into 
grain handling areas. 

Exception: This requirement shall not apply to small control 
room structures contiguous to specific operations such as railcar 
and truck discharging or loading. 

2-1.5.3 Where reinforced concrete is used in silos and 
headhouses ,  the separat ion distance from personne l -  
intensive areas shall be at least 100 ft (30 m). 

2-1.5.3.1 Distances less than 100 ft (30 m) but in no case 
less than 50 ft (15 m) shall be permitted if: 

Ca) The property boundaries or other permanent  con- 
straints preclude 100 ft (30 m), or 

(b) Structures do not have inside legs, or 

(c) Structures have inside legs that are equipped with 
explosion suppression systems in accordance with NFPA 
69, Standard on Explosion Prevention Systems. 

2-1.5.4 Where the headhouse is constructed of structural 
steel or reinfi)rced concrete tiamework with lightweight, 
explosion-relieving wall panels, or does not contain inside 
or unprotected bucket elevators, the separation distance 
fiom personnel-intensive areas shall be at least 50 ft ( 15 m). 

Exceptim~: Distances less than 50 fi  (15 m) ,shall be permitted if 
the properh, boundaries or other permanent constraint,~ preclude 
50 fi  (15 m), bat in t~o case shall distances less tha~ 30 fi (9 m) 
be permitted. 

2-2* Interior Surfaces. Horizontal sur|aces shall be mini- 
mized to prevent accumulations of dust in all interior struc- 
tural areas where significant dust accumulations could occnr. 

2-3 Interior Wall Construction. 

2-3.1 Warehouse areas shall be cut otf fi'om production 
and other areas with fire barrier walls designed tor a min- 
imum fire resistance of 2 hr. For the purposes of this 
requirement,  warehouses can include packaging, bagging, 
palletizing, associated operations, and pelleting systems. 

Where automatic sprinklers are provided on both sides 
of the fire barrier wall to protect warehouse areas, produc- 
tion areas, and other areas, the fire barrier wall to separate 
warehouse areas shall be designed tor a minimum fire 
resistance of 1 hr. 

Exception: A fire harrier wall is not required for warehouses of 
5000 fi2 On e) or less. 

2-3.2 Necessary openings in fire partitions and fire walls 
shall be kept to a min inmm and as small as practicable. 
Such openings shall be protected with listed self-closing 
fire doors, fire shutters, fire dampers, or penetration seals 
installed in accordance with NFPA 80, Standard Jbr Fire 
Doors and Fire Windows. 

2-3.2.1 Fire doors, fire shutters, fire dampers, and fire 
penetrat ion seals shall be listed and shall have a fire resis- 
tance rating complying with NFPA I01 ®, Life SaJetv Code '~ 

2-3.2.2 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: heat, smoke, flames, or prod- 
ucts of combustion. 

2-4 Means of Egress. 

2-4.1 Means of egress shall comply with appropriate 
chapters of NFPA 101, Life Safety Code. 

2-4.1.1 MI subterranean tunnels and passageways 50 tt 
(15 m) or longer shall have two means of egress as remote 
from each other as possible. 

2-4.1.2 Roofs and 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 oJ egress ,shall be required Jor roof areas 
where travel distance to the means of egress is less tha~l 5Oft (15 nO. 

2-4.2 Inter ior  stairs, elevators, and manlifts installed 
between floors constructed as firestops shall be enclosed in 
noncombustible shafts having a 1 hr or greater fire resis- 
tance rating. 

Exception: Stairs, elevators, and manl!fts serving only open-deck 
floors, mezzanines, and pla~brms need not be enclo,sed. 
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61-6 I'REVENTI()N OF FIRES AND DUST EXIq,OSIONS IN AGR1CULTUILM, AND FOOD PRODUCTS FACILITIES 

2-5 Bins, Tanks, and Silos. 

2-5.1 Construction of bins, tanks, and silos shall conform 
to applicable local, state, or national codes. 

2-5.2* lnsofar as is practicable, silo walls and roofs shall be 
designed so that explosion relief vents, if provided, will open 
due to explosion overpressnre befiwe the silo walls fail. 

Exception No. 1: 776s venting shall not be required i f  the silo is 
protected by an ex/)lo.~m~t ,~uppressio, system or designed./br con- 
taimner~t in accordance with NFPA 62), Slandard on Explo,~i(m 
Prevenliott Sv.~lem.s. 

Exceplim~ No. 2." This doe,s not apply to small bins .such as pro- 
ces.~, st+t;ge bin.s, scales mM their gar~ers, or ,~hippi~g bins. 

2-5.3 Access doors or openings shall be provided to per- 
mit inspection, cleaning, and maintenance and to allow 
ettiective use of tire-lighting techniques in the event of fire 
within the bin, tank, or silo. Access doors or openings shall 
be designed to prevem dust leaks. 

2-5.4 Where a bin, lank, or silo has a personnel access 
opening provided in the roof or cover, the smallest dimen- 
sion of the opening shall be at least 24 in. (61 cm). 

2-6 Marine Towers. 

2-6.1 Marine towers shall be constructed of noncombusti- 
ble mmerials. 

2-6.2 Movable marine towers shall be provided with auto- 
matic or manually operated brakes. 

2-6.2.1 Movable mariue towers shall be provided with 
atttomatic or manual rail clamps. 

2-6.2.2 Eqtfipmem to nnmi tor  wind velocity shall be 
installed on movable marine towers. 

2-6.2.3 Rail clamps shall operate or be activated when the 
wind velocity is great enough 1o cause movement of the 
tower, even when brakes or gear drives are preventing the 
rail wheels ti'om turning. 

2-6.3 Movable marine towers shall have provisions tot 
emergency fie-downs. 

2-6.4 Marine (dock) spouting shall have safety devices to 
prevent spouts ti'om thlliug if the operating cabie(s) breaks. 

Chapter 3 Ventilation and Venting 

3-1 General. 

3-1.1 In this chapter, ventilation refers to natural  or 
mechanical movement of air necessary tot normal opera- 
tion and personnel comtort and safety. 

N(YfE: Chapters 4, 8, and 9 provide specific require- 
nlenls t i ) r  explosion relief and venting, dust control, and 
pneumatic conveying, respectively. 

3-1.2 Recirculating or recycling exhaust air ventilation 
systems tor dust explosion hazard areas, if used, shall be 
equipped with a filter systems capable of removing dust 
fiom the air. 

3-1.3 Dust collection systems used in conjunction with 
ventilation systems shall comply with the provisions of 
Chapter 8 of this standard. 

3-2 Venting of Bins, Tanks, and Silos. 

3-2.1 Each bin, tank, or silo shall be provided with means 
for: air displacement dur ing filling or emptying, with dust 
collection, or shall be vented to the outside. 

3-2.2* Vents shall be designed to prevent plugging due 
to accumulations of dust. 

3-2.3 Inclined vent stacks shall have clean-out doors or 
panels. 

3-2.4 All vents shall be fitted with weather hoods. 

3-2.5 Bin vents shall be sized to handle the air displaced 
by either filling or emptying. 

Chapter 4 Explosion Prevention, Relief, and 
Venting 

4-1 General.  Explosion prevention, relief, and venting, 
as used in this standard, is intended to encompass the 
design and installation of devices and systems to vent the 
gases and overpressure resulting fiom a combustion explo- 
sion occurring in equipment,  rooms, buildings, or other 
enclosures so that damage is minimized. 

4-2* Requirements for Enclosures. 

4-2.1" If a dust explosion hazard exists in rooms, build- 
ings, or other enclosures, such areas shall be provided with 
explosion relief venting distributed over the exterior walls 
(and roof, if applicable). These are locations (1) in which 
combustible dust is in the air under  normal operating con- 
ditions in quantities sufficient to produce explosive or 
ignitible mixtures;  or (2) where mechanical failure or 
abnormal  operation of machinery or equipment  might 
cause such explosive or ignitible mixtures to be produced, 
and might also provide a source of ignition through simul- 
taneous failure of electrical equipment,  operation of pro- 
tection devices, or fi-om other causes. The design of such 
explosion relief vent ing  shall consider  the l imitations 
imposed by the structural design of the area and shall offer 
the least possible resistance to explosion pressures. 

Exception No. 1: Tunnel,~ aud pits where explo.~io~ venting is not 
practical due to co@~ement by sod, buihlmg constraints, or both. 

Exception No. 2: Bins and .silos where explosion venting is not 
practical due to bin or ,~ilo geomehy, building constraints, or both. 

4-2.2* Explosion relief panels, windows, or other venting 
devices shall be designed to prevent reclosing after reliev- 
ing the explosion pressure and shall be attached to reten- 
tion cables or restrained by equivalent means such that 
they will not become a hazardous projectile upon relief. 

4-3 Requirements for Equipment. 

4-3.1 Equipment requiring explosion prevention shall be 
protected by containment,  suppression, inerting, or explo- 
sion venting. 

4-3.2 Suppression, containment,  or inerting systems shall 
be designed according to NFPA 69, Standard on Explosion 
Preve~lion ,~'~'SI('IIL% 

4-3.3* Venting shall be directed to a safi:, outside location 
away ti-om platforms, means of egress, or other potentially 
occupied areas. 
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EQUIPMENT 61-7 

Chapter 5 Equipment  

5-1 Bearings. 

5-1.1 Antifriction bearings shall be used on all machinery,  
conveyors, legs, and processing equipment.  

Exception: Sleeve and /iiction-t~pe bearings, plastic bearings, or 
oil impregnated wood bearings shall be permitted for equipme~lt 
operating at 150 rpm or le~s. 

5-1.2 All bearings shall be proper ly  maintained per man~ 
ufacturers '  r ecommenda t ions  and shall be kept free of  
dust, product ,  an~ excessive lubricant. 

5-1.3" All bearings on legs and conveyors shall be located 
outside of machinery enclosures and isolated from the 
product  stream to minimize exposure  io dust and to be 
more  accessible for inspection and service. 

Exception: Antifrictior~ support bearin U on screw conve~,or~ and 
similar equipme~t requiring bearin U to be within the product 
stream shall be of the sealed t~,pe. Sleeve and frictiotl-t~'pe bearmg,~ 
shall be permitted,/or equipment operating at 150 @m or less. 

5-2 Drive Belts. 

5-2.1 Where  drive assemblies involve the use of belts, 
such as V-belts, t iming belts, flat belts, etc., they shall be 
electrically conductive at 1 meg-ohm or  less, and shall be 
fire resistant and oil resistant. 

5-2.2 Where a drive belt is used, the drive train shall be 
designed with a minimum service factor of at least 1.5 and shall 
be designed to stall the drive with less than 3 percent slippage. 

Exceptiml: Line shaft drives a.~ used in the milling industo'. 

5-3* Conveyors, Spouts, and Throws of Material. 

5-3.1" Screw, drag,  or en-masse conveyors shall be fully 
enclosed in metal housings and shall be designed to ei ther 
relieve or stop if the discharge end becomes plugged.  

5-3.2 Bulk material conveyor belts and lagging shall have 
a surface resistivity not greater  than 100 meg-ohm per  
square, and shall be fire resistant and oil resistant. 

5-3.3 Fixed spouts shall be dusttight. 

5-3.4 Por table ,  au tomat i c  d i s t r ibu t ing ,  and  movable  
spouts shall be permit ted in work areas, bin areas, and dis- 
tr ibution areas. Such spouts shall be as dustt ight  as practi- 
cable when in use. 

5-3.5* 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. 

5-4 Bucket Elevators (Legs). 

5-4.1 Legs Handling Bulk Raw Grain. 

5-4.1.1 Legs shall be located outside of buildings. 

Exception: As permitted in 5-4.1.3. 

5-4.1,2" Exterior  legs handl ing bulk raw grain shall be 
provided with explosion relief panels located at intervals 
no greater  than 20 fi (6 m) along the vertical up and down 
side leg casings, and with the maximum explosion relief 
area practical in the head section. 

5-4.1.3" Inter ior  legs handling bulk raw grain shall be 
permit ted  if: 

(a) Legs are h)cated within 10 ft (3 m) ()fan exterior  wall 
and are vented to the outside of the building, or 

(b) Legs are provided with explosion protection as out- 
lined in Section 4-3 (.see also ,-1-5-4.1.2), or 

(c)* Legs have belt speeds below 500 ft/min (2.5 m/see) 
or capacities less than 3750 tt~/ln (106 m Thr). 

5-4.2 All Legs. 

Exeeptiom The requireme~t,~ m 5-4.2.1 through 5-4.2.4 al~d 
5-4.2.12 shall no! apply to leg.~ hamllmg i~erl material m other 
materials that do not prese~t an explo.~io~ hazmff. 

5-4.2.1 Explosion venting of legs shall not be permit ted 
into buildings. 

5-4.2.2 Exterior  legs shall be provided with explosion 
relief panels located :it intervals no greater than 20 ft (6 m) 
along the vertical up and down side leg casings, and with 
the maximum explosion relief area practical in tire head 
section. 

5-4.2.3 Legs or portions of legs fllat are located inside 
shall have the maximum practicable explosion relief area 
through the roof  directly to the outside. 

Exceptim~:* Leg~ that have belt speed.~ hrlnw 500 [t/mitl (2.5 m/see) 
or capacities less thml 3750,/i ~/h r ( 10(~ m ~/h r). 

5-4.2.4 Casing, head arid boot sections, access openings, 
and connecting spouts shall be as dustt ight  as practicable 
and shall be constructed of noncombustible materials. 

5-4.2.5* Boot sections shall be provided with openings 
for cleanout of the boot and fi)r inspection of the al ignment 
of the boot pulley and belt. 

5-4.2.6 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. 

5-4.2.7* Each leg shall be driven by an individual motor 
and drive train capable of handling the tifll-rated capacity of 
the elevator without overloading. The drive shall be capable 
of starting the unchoked leg under  tM1 (100 percent) load. 

Excepttom Line shaft drives as used m the milling t~tdu~n 3 

5-4.2.8* Each leg shall be provided with a motion detec- 
tor device that will cut of f the  power to the drive motor and 
actuate an alarm in the event the leg belt slows to 80 per- 
cent of normal operat ing speed. Feed to the elevator leg 
shall be s topped or diverted. 

Exception: Thi,s requirement doe.s ~mt apply to legs that have 
belt speed.~ below 500 ft/min (2.5 mA~ee) or eapaeitie,~ le,~.~ tha~ 
3750 / t  ~/h r ( 106 m ~/h r). 

5-4.2.9* The  use of  plastic, rubber ,  and other combusti- 
ble linings shall be limited to impact points, wear surfaces, 
and connected hoppers.  

5-4.2.10 The leg head section between the up arid down 
casings shall be sloped at an angle of not less than 45 degrees. 

5-4.2.11 All spouts in tended to receive grain or dry ingre- 
dients discharged directly from any leg shall be designed 
and installed to handle the fifll-rated elevating capacity of 
the largest leg feeding such spouts. 
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5-4.2.12 Legs shall have lagging installed on the head 
pulley to minimize slippage. Leg belts and lagging shall 
have a surface resistivity not greater  than 100 meg-ohm 
pe t  square and shall be fire resistant and oil resistant. 

Exceptim~ No. 1: Oil re,~istance is trot required for bucket eleva- 
tor~ used in [tour mills. 
Exception No. 2: Line ,~&~[? drtves as used in the miUing indas- 
h'v are exempt./iom the lagg~*tg requirement. 

5-4.2.13" Inter ior  legs shall have bear ing tempera ture  or  
vibration detection, head pnlley alignment,  and belt align- 
merit monitors  at head and tail pulleys. 

Exceptions:* T/us requirement doe,~ ~ot apply to legs that have 
belt speeds below 500/t/min (2.5 m/sec) or capacities less than 
3750 [t~/hr (106 m~/hr). 

5-4.2.14 ~1 garners, bins, or other receptacles into which 
material 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. 

5-5 Processing Machinery and Equipment. 
5-5.1" General. 
5-5.1.1 Grain and bulk ingrediem-receiving facilities shall 
be equipped with one or more devices such as grating, wire 
mesh screens, pe rmanen t  magnets,  listed electromagnets,  
pneumatic  separators,  or specific gravity separators.  

5-5.1.2" Where  tr ibutary spouts or conveyors feed whole 
grain or grain products  fi)r size reduction into grinders,  
pulverizers,  or rolling mills, they shall be equipped with 
properly installed p e r m a n e n t  or  listed e lectromagnets ,  
pneumatic  separators,  specific gravity separators,  scalpers, 
or  screens to exclude metal or foreign matter  of a size 
larger  than the grain being processed as tar as practicable. 

5-5.1.3" Equipment  shall be bonded  and g rounded  to 
dissipate static electricity. 

5-5.1.4 .M1 processing machinery and components, such as 
magnets, shall be mounted to facilitate access for cleaning. 

Exception: lYhere processing machinel~ is mounted on a tight- 
fitting base that prevents material from reaching inaccessible 
places beneath the machine, this requirement shall not apply. 

5-5.1.5 Screw, drag, or en-masse conveyors shall be fully 
enclosed in metal housings and shall be designed to ei ther 
relieve or stop if the discharge end becomes plugged.  

5-5.2 Starch Processing Machinery and Equipment. 

5-5.2.1 Carbon steel shall be avoided in the gr ind ing  
chambers  and moving parts of gr inding mills in favor of  
brass, bronze, stainless steel, and other  metals with lower 
sparking potential.  

Exception: Thzs does not apply to high-,speed grinding Fitz mill~. 

5-5.2.2 Screens, scalpers, and similar devices shall have 
their  reels ox sieves in dustt ight enclosures. 

5-5.2.3 Connecting ducts shall be metal. 

Exception No. l: Nonmetallic ,flexible connecting ducts shall be 
permitted if the~, are electrically conductive, having an electrical 
resistance not greater than I meg-ohm, 
Exception Na. 2: Plastic tubing used ]or sample delivery systems 
shall be permitted. 

5-5.2.4 Where  more  than one material  source is con- 
nected to a common conveyor or collector, each source so 
connected shall be equipped with a rotary valve, choke 
seal, or other  method to reduce the likelihood of propaga-  
tion of an explosion in accordance with NFPA 69, Standard 
on Explosion Prevention Systems. 

5-5.2.5 Dry milling or gr inding of starch shall be per- 
formed in a separate building with explosion relief or in a 
separate room isolated from other  areas by interior  walls 
designed according to 2-1.2. 

Exception No. 1: This requirement shall not apply if the equip- 
ment can be designed to be protected in accordance with NFPA 
69, StandaM on Explosion Prevention Systems, by deflagration 
containment, by explosion ,suppression, or by inerting the volume to 
reduce o,Evgen such that combustion is not supported. 

Exception No. 2: This requirement shall not apply if mills are 
provided with explosion venting to a safe outside location. I f  
explosion ve~lt ducts lounger than l o f t  (3 m) are to be used, the 
milling equipment and explosion vent duct shall be designed to 
withstand the increased vented explosion p re,ssure. 

Chapter 6 Dryers 

6-1" Dryers.  This chapter  covers grain dryers,  commod- 
it)' p roduct  dryers,  and starch dryers. 

6-1.1 General .  Dryers, within the scope of  this s tandard,  
function to process materials that are subjected to heated 
air fbr the purpose  of reducing their moisture content. 

6-1.2" Other  dryers  used in fur ther  processing of agricul- 
tural commodities are outside the scope of this s tandard.  

6-2* Grain Dryers. 

6-2.1" Location. 

6-2.1.1 Dryers shall be located so as to minimize fire 
exposure  to adjacent  buildings and structures, including 
other  dryers,  to minimize ignition potential  to operat ing 
and storage areas, and to provide access for fire fighting. 

6-2.1.2 Dryers shall not be located inside grain handl ing 
or grain storage structures. 

6-2.2 Construction. 

6-2.2.1 Dryers shall be constructed of noncombust ible  
materials. 

6-2.2.2 Dryers and related equipment  shall be designed 
so that the fire hazard inherent  in equipment  opera t ing  at 
elevated temperatures  is minimized. 

6-2.2.3 Inter ior  surfaces of dryers  shall be designed to 
minimize the accumulation of material  and to facilitate 
cleaning. 

6-2.2.4 Dryers designed to recirculate a port ion of the 
exhaust  air shall have a means to minimize entra ined par- 
ticles from being re in t roduced into the drying chamber.  

6-2.2.5 Outward opening  doors or openings shall be pro- 
vided to allow access to all parts of the dryer  and connect- 
ing spouts, inlet or outlet hoppers ,  and conveyors to per- 
mit inspection, cleaning, maintenance,  and the effective 
use of portable  extinguishers or hose streams. 
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6-2.2.6 Dryers shall be designed with means for unload- 
ing (emergency dumping)  of the dryer  contents to a safe 
outside location in case of fire. Such means shall provide 
tot  deposit ing the contents at a location and in a manner  
that does not cause fire exposure to adjacent buildings, 
structures, or equipment.  

6-2.2.7 A method shall be provided for the sale handling 
of  burning  material  and for the ext inguishment  of the 
burning  material as it is empt ied  from the dryer.  

6-2.3 Air Heating Systems. 

6-2.3.1" The  air heating systems shall include the heat 
source and associated piping or wiring, and the circulating 
fan and associated ductwork used to convey the heated air 
to the dryer.  

6-2.3.2* The air heater and its components shall be prop- 
erly selected for the intended application, shall be compatible 
with the types of fuels to be used, and shall be designed for 
the temperatures to which they will be subjected. 

6-2.3.3 Direct-f i red air  hea t ing  systems shall have a 
means to minimize a i rborne  combustible material  from 
enter ing the drying chamber.  

6-2.3.4 Burner systems and their controls for dryers fired 
by fuel oil, natural' gas, mixed gas, manufactured gas, or liq- 
uefied petroleum gas, as well as mixing components, shall 
comply with NFPA 86. Standard for Ovens and Furnaces. 

6-2.3.5 Liquefied petroleum gas vaporizing burner  instal- 
lations shall comply with NFPA 58, StandaM/br the Storage 
and Haadhng of LiqueJ~ed Pebvleum Gases. 

6-2.3.6 Fuel systems, up to the point  of connection to the 
burner ,  shall comply with the tbllowing as applicable:  
NFPA 30, Flammable and Combustible Liquids Code; NFPA 31, 
Standard for the Installation of Oil-Burning Equipment; NFPA 
54, National Fuel Gas Code; and NFPA 58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. 

6-2.4 Safety Controls. 
6-2.4.1 Safety controls shall be designed,  constructed,  
and installed so that required conditions of safety for oper-  
ation of  the air heater,  the dryer,  and the ventilation equip- 
ment  are maintained. 

6-2.4.2 The  dryer  and its auxiliary equipment  shall be 
equipped with excess tempera ture  limit controls a r ranged 
to supervise the tollowing: 

(a) The  airstream between the fiml burner  and the dry- 
ing chamber  air inlet, and 

(b) The airstream at the discharge of  the cooling and 
heating sections. 

6-2.4.3 Excessive t e m p e r a t u r e s  d e t e c t e d  by devices  
required by 6-2.4.2 shall initiate an automatic shutdown. 
The automatic shutdown shall: 

(a) Shut off the fuel or heat to the burners,  
(b) Stop flow of product  out of the dryer,  
(c) Stop all airflow from fans into the dryer,  and 
(d) Sound an alarm at a constantly attended location or for 

the operator,  or both, to prompt  an emergency response. 

6-2.4.4 An emergency stop shall be provided that will 
enab le  manua l  in i t ia t ion  of  the au toma t i c  shu tdown  
required by 6-2.4.3. 

6-2.4.5 All safety control equipment  shall be nonrecycling 
and shall require manual reset betore the dryer  can be 
re turned to operation.  

6-2.5 Dryer Operation. 

6-2.5.1 O p e r a t i n g  con t ro l s  shall  be d e s i g n e d ,  con-  
structed, and installed so that required conditions of  satety 
for operat ion of the air heater,  the dryer,  and the ventila- 
tion equipment  are maintained. 

6-2.5.2 The drying chamber shall have an operat ing con- 
trol that shall maintain the tempera ture  within prescribed 
limits. 

6-2.5.3 Extraneous material that is not normally part  of 
the grain as it is received from the farm and that would 
contr ibute  to a fire hazard shall be removed bell)re it 
enters the dryer.  

6-2.6 Fire Detection and Protection, 

6-2.6.1 A fire-detection system shall be provided fi)r the 
dryer  when the operat ion is intermittent dur ing the drying 
season and the dryer  is shut down full or partially lull of 
grain. Such detection system shall sound an alarm in a 
constantly a t t ended  location. The  fire-detection system 
shall be permit ted  to be deactivated when the dryer  has 
been thoroughly empt ied  and cleaned or when the dryer  
has been emptied,  cleaned, and secured at the end of the 
drying season. 

6-2.6.2 When operat ing practices prohibit  the retention 
of any grain in the dryer  dur ing  intermittent  unat tended 
shutdowns, a fire-detection system shall not be required. 

6-2.6.3* Means shall be provided for extinguishing fires 
within the drying chamber.  

6-3 Product Dryers. 

6-3.1" Dryers and auxiliary equipment  shall be designed, 
operated,  cleaned, and maintained to minimize dust and 
product  accumulation on inside surfaces. 

6-3.2 Drying units shall be equipped with remote power 
cutoff switches. 

6-3.3 On direct-fired dryers, the air supply shall be fil- 
tered of all particles that could be a combustion hazard. 

6-3.4 Fuel systems, up to the point of  connection to the 
dryer  burner ,  shall comply with the following as applicable: 
NFPA 30, Flammable and Combustible Liquids Code; NFPA 31, 
Standard for the hlstallation of Oil-Burning Equipment; NFPA 
54, National Fuel Gas Code; and NFPA 58, Standard for the 
Storage and Handling of Liquefied Petroleum Gases. 

6-3.5 Di rec t - f i red  d rve r s  with an exp los ion  haza rd  
located within buildings' shall be protected in accordance 
with Section 4-3. 

6-3.6 The  combustion and burner  system and controls 
shall be designed,  opera ted ,  a~d tested as requi red  in 
NFPA 86, Standard for Ovens and Furnaces. 

6-4 Starch Dryers. 

6-4.1 Gene ra l .  Starch d ryers  shall be des igned  and 
located in accordance  with the r equ i remen t s  of  6-2.1 
through 6-2.2.7. 
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6-4.2 Ignition Sources. 

6-4.2.1" The interior heated surface of a starch dryer 
shall be desigued and maintained to prevent the accumu- 
latinn of starch that can attain a thickness or depth of l/,, in. 
(13 ram) or more. 

6-4.2.2 Inspection and clean-out doors shall be located at 
points in the system where spontaneous ignition is likely to 
occur, specitically where starch can build up and where 
starch is subject to continuous heat. Typical points include 
the tollowing: 

(a) A(!jacent to steam coils that are subject to starch 
accumulation; 

(h) In tubes or ducts of dryers where starch can accu- 
mula te  (e.g., in elbows below a vert ical  r u n  where  
entrained dust +viii fall when the fan is shut off, where 
there is a sharp change of direction ti'nm vertical to hori- 
zontal+ and where there is a marked change to a lower 
veh)city, such as a duct leading into a cychme); and 

(c) Near burners ,  to detect carbon huildup. 

6-4.2.3 Inspection and cleaning of the above areas shall 
he pertormed to nfinimize starch accumulations. 

6-4.2.4 The combustion and burner  systems and controls 
shall be designed, operated, and tested as required in 
N FPA 86, Standard/or Oven,~ a~M Fur~mces. 

6-4.3 Fire-Detection, Alarm, and Interlocking Systems. 

6-4.3.1 Every dryer shall have the means tbr detecting 
abnormal condilions that indicate the presence or potential 
of a tire. The detection of these conditions shall activate an 
alarm and automatically shut down the equipment  and 
activale the extinguishing system. The design of an auto- 
matically operated extinguishing system shall include pro- 
visions tilv the necessary personnel  protective features 
required tor inspection and cleaning of the dryers. 

6-4.3.2 The dryer system, iucludiug auxiliary ducts, taus, 
and conveyors, shall be interlocked Io provide a sate and 
orderly shutdown in the event of mechanical tailure or 
almormal operating conditions. 

6-4.4 Suppression and Extinguishing Systems. 

6-4.4.1" Each dryer located inside a building shall be pro- 
retted hy a permanently installed fire protection system, 
exl~losion suppression s}'stem, or both, in accordance with 
applicahle NFI'A standards. The system shall he actuated by 
tire or explosion detection devices that will sound an alarm 
and sequentially shut down the dryer. The [ire extinguishing 
SVSICHI shall he capable of manual actuaticm Ifore h)catinns 
timI will he accessible during a tire in the dr}'er. The dryer 
shall not he returned to production until the fire protection 
01" explosion suppression system has been restored. 

6-4.4.2 Piping tiw extinguishing systems shall he located to 
minimize the possihilily of destruction in case o tan  explosion. 

6-4.4.3 The water supply fin tire protection to huildings 
suhjecI to explosion hazards shall be sectionalized in such a 
way thai ,t water line hreak t imn an explosion can he 
re:idik isolaled. 

6-5" Inspection and Tests. 

6-5.1 All tire-detectinn eqnil)ment shall be tested and main- 
tained in accordance with N FPA 72, National Fire Alarm (;ode. 

6-5.2 All fire extinguishing systems shall be tested and 
maintained in accordance with NFPA 25, Standard for the 
Inspection, 7~sting, and Maintenance of Water-Based Fire P~v- 
tection S~,stems. 

6-5.3 A manufacturer 's test and maintenance procedure 
shall be provided to the owner fin testing and maintenance 
of explosion suppression systems in accordance with NFPA 
69, StmMaM on Explosion Prevention S~,stems. This procedure 
shall provide for the initial testing o( the  equipment  as well 
as for periodic inspection and maintenance. 

Chapter 7 Heat Transfer Operat ions  

7-1 Heat Transfer Systems. 

7-1.1 Heat transfer devices utilizing air, steam, or vapors 
of heat transtier tluids shall be provided with pressure-relief 
valves where necessary. Relief valves on systems employing 
combustible heat transfer media shall be vented to a safe 
outside location. 

7-1.2 Heaters and pumps tor combustible heat transtier flu- 
ids shall be located in a separate, dust-fi'ee room or building 
of noncombustible construction and shall be protected by 
automatic sprinklers designed in accordance with NFPA 13, 
Standard/or the hrstallatiou oJ Sprinkler System,~, to control a fire 
inw)lving the combustible heat transfier fluid. Air tor combus- 
tion shall be taken if-ore a clean outside source. 

7-1.2.1" Buildings or rooms that contain heat transt~er 
equipment  and boilers that use combustible heat transter 
fluids shall be located in separate areas such that the}' do 
not communicate directly with areas that contain a dust 
explosion hazard. 

7-1.2.2 Where combustible heat translier fluids are used, 
doorways shall be curbed or ramped, and floor drains shall 
be prm:ided to direct spills of the heat transfer fluid to a 
sate h)cation. Automatic sprinkler protection designed to 
control these fluid fires shall be provided in meas contain- 
ing equipment  that uses these fluids and in areas contain- 
ing storage tanks for these fluids. 

7-1.3 Enclosures for heat exchangers shall be constructed 
of noncombustible materials and shall have access openings 
fin" cleaning and maintenance. 

7-1.4" Heat exchangers shall be h)cated and arranged in 
a manner  that does not allow combustible dust to accumu- 
late on coils, fins, or other heated sm'thces. 

7-1.5 Heaters tot heat transfer system+s shall be provided 
with operating controls. (See NFPA 86, Stamtard /br Ove~s 
aud Furmues.) 

7-2 Comfort Heating. 

7-2.1 In areas containiug combustible dust, comtort heat- 
ing, if provided, shall be done by a means designed to pre- 
vent ignition of dust clouds 05" layers. 

7-2.2 Boilers used to provide hot water or low-pressure 
steam for comfort heating shall be located in a nonhazard- 
ous area and shall be installed in accordance with the 
requirements of 7-1.2. 
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7-2.3 Steam or hot water supply pipes and hot air supply 
ducts to comibrt areas shall be fitted with insulation having 
a continuous, nonporous  covering, and having an insula- 
tion quality sutficient to keep the temperatures of the outer 
surface below 140°F (60°C) for personnel safety purposes 
and less than 250°F (12 I°C) for prevention of dust ignition. 

Chapter 8 Dust Control  

8-1 Removal of Layered Agricultural Dust. 

8-1.1 Dust on flgors, structural members, and other sur- 
laces shall be removed concurrently with operations. 

8-1.2 The use of compressed air or other means that 
cause dust to be suspended in air dur ing  removal from 
ledges, walls, and other surfaces shall be permitted only 
after all machinery in the area has been shut down and all 
sources of ignition controlled. 

Exceptiom Area,s m proeessing./acilities .shall be permitted to be 
cleaned with compre,ssed air, provided the Jolhm,i~g co~Mitian,s are 
~llel: 

(a) Airbon~e material will ~ot e~velop adjaeent operating 
equipme~t; and 

(b) Prior to blowdow,, area.~ a~M adlacent equipment an, 
ehecked to en,st, re thai tto ig~fitimt ,sources are pre.sent. 

8-1.3" Portable electric vacuum cleaners, if used, shall be 
listed for use in (;lass 11, Group (;, Division 1 atmospheres as 
defined in N FPA 70. National Electrical Code. (See a£o 8-3.1.) 

8-2 Dust Emissions. 

8-2.1" A method shall be used to prevent the escape of 
dust fiom process equipment  into the sur rounding  envi- 
ronment.  Suppressants shall be pernfitted to be used fin 
dust control. 

8-2.1.1 In grain elevators, a method to prevent  the 
escape of dust into sur rounding  areas shall be provided at 
leg boot sections, belt loaders, belt discharge or transl;er 
points, trippers, turnheads, or distributors, and on until- 
tered vents from which dust could be emitted into interior 
areas with displaced air. 

8-2.1.2 Packaging and weighing systems, including fixed 
scale hoppers attd upper  and lower bins and garners, shall 
be enclosed and, if necessary, equipped with a venting sys- 
tent or air aspiration to coliect the dust normally emitted 
by rapid air displacement dur ing filling and emptying. 

8-2.1.3 All machinery such as cleaners, scalpers, and sim- 
ilar devices normal ly  used inside s tructures,  but  not 
designed to be dusttigim shall be provided with a means of 
controlling combustible dusts, if present. 

8-2.2* Collected grain dust shall be permit ted to he 
re turned to the grain stream prior to or after being han- 
dled in a leg. Dust alone shall not be added directly to the 
leg and handled by itself. However, dust shall be permitted 
to be handled in an outside located leg that is used as part 
of a dust loadout system. 

8-2.3 Dust re turned to handling equipntent other than a 
leg, storage, or process shall be re turned such that it will 
not create dust emissions and shall be re turned down- 
stream of the collection point. 

8-3* Dust Collection Systems. 

8-3.1" Fans and blowers designed to convey combustible 
dusts throngh ttmm shall be of spark-resistani construction 
and shall comply with all requirenmnts of NFPA 91, Sta~- 
dard /br Exhaust S),,stems,f0r ,:br Co~n,e'~'mg o/ Materials. Fiher 
media dust collectors shall have a monitoring device (such 
as a diflerential pressure gauge) to indicate pressure drop 
across the fiher media. 

8-3.2 l)ust collectors shall be located outside of buildings. 

Exeepliol~ No. I:* Da.st eolleelor~ shall he penmtted imide o/ 
buildmg,~ !/located adjaeent to a~l extenm wall a~M re,ted l, the 
oul.side through .shai~ht ducts m,t exceeding l O./t (3 m) m length, 
a~d desigm'd ~o Ihal the e-qdo,sio~ pre.s,wwe.s will ~ml rupture the 
ductwork or the collector. 

Exception No. 2: Da.st eolh'etors ,shall he permitted to he lo~ated 
re.side o/buildmg.s i[equipped with aJ~ explo.sio, ,suppre.s.sim~ ,sv,- 
tern desig~ed aceordmg to NFPA 69, Standard o~ livplo.sim~ pn,- 
ve,~tim~ S'~',slem.s. 

Exeeptimz No. 7: Ce,dr!/ugal .separator,s, without hags, uw'd /or 
removil~g moisture from <oole~:~ hatMli~g pelleted, extruded, or 

flaked grah~ atM /eed prodael.s .droll be permitted re,side bmldmg.~. 

Exeeptim~ No. 4: Bin -,,¢'~,t du.st eolleetm:s direetlr momded ,vlh- 
out a hopper <m a ta~lk or him who,se primm 3' [hi~eti(m is to.filter 
air displaced dum~g fllli~g or tdeMm¢ operatio,s a~ld relur~t dust 
directly to the hi~l, shall be permitted i~side o/ huildi~.s. P'dh,~:s 
lhal retun~ air to in.side o/ tmildmg.s shall be eapahh' o /a  mira- 
mum e[fleie~cy o/ 99.9 pereent at I0 munm.~. 

Excephoa No. 5: Filte~:s used/br clas.s~J]vmg./bod pr,daet,s with 
a~r (produel pari/ie~:s) shall he permzth'd to be lo<aled i~mde q/ 
Imildmg.~ without explo.simt z,enti,g. 

8-3.3 All components of the dust collection system shall 
be constructed of noncombustible ntaterials. 

Exceptiom Filter bags, filter media, liners, drive bell.s, wear 
parts, a~td [texible cmmeelor duet.s. 

8-3.4 Dust collection systems for one or more hamnter  
mills or puh'erizer mills shall not be ntaniti)lded with other 
types of machinery. 

l~xreptiom (,'0~vevm:s, .si/hus, aml hammer mills u~ed /or the ~i:- 
mg of oil.seed meals arm h, l£  shall he pentdlted to have a eommm~ 
dus! eolleetio~t .svstem. 

8-3.5* There  shall fie a separate dust collection system tot 
each depar tment  in starch manutactur ing and handling 
(i.e., starch drying, grinding, dextrine cooking). 

8-3.6* Liberation of dust into the ambient air within a 
sited or structure t iom open pits or hoppers, such as truck 
or railcar dump pits, shall be reduced as much as practical 
by dust control. 

8-3.7 Dust collection systems shall be in operation betore stm- 
tup of related machinery. Shutdown of a dust collection system 
collecting only combustible dusts shall actuate an andil)le or 
visual signal. Procedures shall be established or an automatic 
sequence provided to shut dowlt related equipntent if the dust 
collection system shuts down during operations. 

8-3.8* Filtered Air. 

8-3.8.1 Recycling of air fiom collectors to buildings shall be 
permitted if the system is designed to prevent both a relnrn 
of dust and transmission of energy tiom a fire or explosion to 
the building. (For hi, ve~#s, see 8-~.2. Exeeptirm No. 4. ) 
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8-3.8.2 Fihers that re turn air to inside of buildings shall 
be capable of a min imum efficiency of 99.9 percent at 
10 microns. 

8-3.9* Bins and tanks for the storage of grain dust shall 
be dusttight, be constructed of noncombustible materials, 
be located external to the buildings or structures, and be 
equipped with explosio n venting. 

8-3.10" Floor sweeps shall not he operated as part of a 
dust collection system. 

Chapter 9 Pneumatic Conveying 

(See Appendix E for installation schematics depicting typical 
pneumatic conve~,iag installation concepts,) 

9-1" General.  Pneumatic conveying, as defined tbr this 
chapter, consists of an enclosed tubing or piping system in 
which a raw material, an intermediate processed commod- 
ity, or a finished product is conveyed from one point to 
another with a stream of air or other gases. 

9-2 General Design. 

9-2.1" All system components shall be electrically conduc- 
tive. Bonding and grounding  shall be provided for all com- 
ponents including sight glasses and couplings. 

9-2.2 Electrical wiring and power equipment  shall meet 
all applicable requirements of NFPA 70, National Electrical 
Code. 

9-3 Piping, Valves, and Blowers. 

9-3.1 Positive- and negative-type pressure systems shall 
be permitted. Where the blower discharge pressure and its 
conveying system are designed to operate at pressures 
exceeding 15 psig (103 kPa), the system shall be designed 
in accordance with ASME Ul~fired Pressure Vessel Code, Sec- 
tion VIII. 

9-3.2 All piping and tubing systems shall be supported to 
include the weight of material in a full or choked position, 
shall be airtight and dusttight, and shall be assembled in 
such a manner  as to provide convenient disassembly fi~r 
cleaning. 

9-3.3 Pressure and vacuum-relief valves shall be located, 
designed, and set to relieve pressure to protect the system 
components.  

9-3.4 Multiple-direction valves shall be of airtight and 
dusttight construction and sized to eitect a positive diver- 
sion of the product with a lull cross-sectional open area, 
Diversion in one direction shall seal all other directions 
fiom air, dust, or product leakage. 

9-4 Air-Material Separators. 

9-4.1 Air-material separators connected to processes that 
are potential sources of ignition such as hammermills,  
ovens, and direct-fired dryers, and other similar equip- 
ment shall be placed outside of buildings or structures or 
be protected in accordance with Section 4-3. 

9-4.2* Filtered Air. 

9-4.2.1 Recycling of air from air-material separators to 
buildings shall be permitted if the system is designed to 

prevent both a return of dust and transmission of energy 
from a fire or explosion to the building. (For bin vents, see 
8-3.2, Exception No. 4.) 

9-4.2.2 Filters that re turn air to the inside of buildings 
shall be capable of a min inmm efficiency of 99.9 percent at 
10 microns. 

9-4.2.3* Air from multiple pneumatic filters shall be per- 
mitted to be returned to the air make-up system. (See,flow 
diagram in A-9-4.2.3.) 

9-4.2.4* Air f rom h a m m e r m i l l  filters shall not  be 
returned to the air make-up system. (See flow diagram m 
A-9-4.2.4.) 

9-4.2.5* Air from filters used for classifying fbod products 
(purifiers) shall be permitted to be returned to the air 
make-up system. (See flow diagram in A-9-4.2.5.) 

9-4.3 Air fiom a multiple pneumatic conveying system, 
negative or positive, shall be permitted to be returned to 
the air make-up system. 

9-5 Receiving and Shipping Conveyances. 

9-5.1" All transport modes such as railcars (bopper car, 
boxcar, or tank car) and trucks (both receiving and ship- 
ping in bulk), into which or t iom which commodities or 
products are pneumatically conveyed, shall be electrically 
bonded to the plant ground system or earth grounded. 

Exception: Materials of processes involving inert materials, such 
as limestone at .feed mills, are exempt from these requirements. 

9-5.2* Flexible connections shall be electrically conduc- 
tive, having a resistance not greater than 1 meg-ohm. All 
connections between the transport vehicles and the plant 
system shall be made on the outside of the building. 

Chapter 10 Building Fire Protection 

(See Appendix B for supplenuenta U infm~nation on fire protection.) 

10-1" Portable Fire Extinguishers. Portable fire extin- 
guishers shall comply with NFPA 10, Standard for Portable 
Fire Extinguishers. 

10-2 Automatic Sprinklers. Where installed, automatic 
sprinklers shall comply with NFPA 13, Standard Jbr the 
Installation of Sprinkler Systems. 

10-3 Supervisory Services. Where installed, supervisory 
services shall comply with NFPA 72, National Fire Alarm 
Code. 

10-4 Standpipe and Hose. 

10-4.1 Standpipes and hoses, where installed, shall com- 
ply with NFPA 14, Standard for the Installation of Standpipe 
and Hose Systems. 

10-4.2 Wet or dry standpipes shall be provided to all 
operating levels over 75 ft (23 m) above grade. 

10-4.3" Wet or dry standpipes shall be installed in ware- 
houses and packing areas with combustible contents. 

Exception: This requirement shall not apply to bulk storage 
warehouses or warehouses used for other than agricultural or food 
product storage. 
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10-5 Emergency Preplanning. 

10-5.1 Each facility shall have a written emergency action 
plan that includes, but is not limited to, the following: 

(a) A means of notification ibr occupants in the event of 
fire and explosion; 

(b) A prep lanned  evacuation assembly area; 
(c) A person(s) designated to notit~¢ emergency respond- 

ers, including fire depar tment ;  
(d) A i=acility layout drawing(s) showing egress routes, haz- 

ardous chemical locations, and fire protection equipment; 
(e) Location of  a material safety data sheet(s) for hazard- 

ous chemicals; " 
(t) An emergency telephone number(s); and 
(g) Emergency response duties for occupants. 

10-5.2 Training shall be provided regarding the emer-  
gency action plan fbr all afii~cted personnel.  

10-5.3 The  emergency action plan shall be coordinated 
with local emergency responders  and shall include fire 
depar tment  prefire plans. 

10-6 Fire-Fighting Operations. 

10-6.1 F i res ,  when  d i s c o v e r e d ,  shal l  be r e p o r t e d  
prompt ly  to facility management  and emergency respond- 
ers, including the fire depar tment .  

10-6.2" If possible, incipient fires shall be manually extin- 
guished or burning  materials removed. Burning materials 
shall not be t ransferred into legs. 

10-6.3 I r a  fire cannot be controlled promptly  in its incip- 
ient stage, the endangered  structure(s) shall be evacuated. 

10-6.4 Bearing fires shall be extinguished with a gentle 
application of  water log onto the bearing fbr cooling. If  
water is not available, o ther  means of ext inguishment  shall 
be permit ted to be used, provided caution is taken to avoid 
the suspension of  combust ib le  dust.  I f  the bea r ing  is 
located inside equipment,  material flow shall be s topped 
and equipment  shall be shut down. Extreme caution shall 
be used when equipment  is opened.  

Chapter 11 Supplemental Requirements 

11-1 Electrical Wiring and Equipment. 

11-1.1 Electrical wiring and equ ipment  shall meet all 
applicable requirements  of NFPA 70, National Electrical 
Code. 

11-1.2" Electrical wiring and equipment  in areas meeting 
the definition of Class t l ,  Group G, Division 1 or 2 accord- 
ing to Article 500 of NFPA 70, National Electrical Code, shall 
comply with Article 502 of that code. 

Exception No. 1: Electrical equipment that has been listed and 
installed as intrinsicallv safe according to NFPA 70, Article 504. 

Exception No. 2: Electrical equipment that is housed in an 
enclosure that meets the applicable requirements of NFPA 496, 
Standard for Purged and Pressurized Enclosures Jbr Electrical 
Equipment. 

11-2 Hot Work. 

11-2.1" Hot work operations in thcilities covered by this stan- 
dard shall comply with the requirements of NFPA 51 B, Stan- 
dard for Fire Prevention in Use of Cutting and Welding Processes. 

11-2.2 Hot work shall be permit ted only in sati:, desig- 
nated areas and shall not be permit ted on equipment  that 
is operating.  

11-2.3 If it is necessary to cut or weld outside ofsafi~, des- 
ignated areas, the following precautions shall be followed: 

11-2.3.1" A hot work permit  system shall be used. 

11-2.3.2 The  hot work permit  system shall include the 
following conditions: 

(a) The  area within 35 fi (11 m) of the work shall be 
cleaned of combustible dust. 

(b) Other  combustibles within 35 ft (11 m) of the work 
shall be moved o1" protected with covers, guards,  or shields. 

(c) Combustible floors or equipment  in or below the 
work area shall be wet down or  covered with damp sand, 
metal shields, or f i re-retardant  blankets or tarps. 

(d) All equipment  shall be thoroughly cleaned of  com- 
bustible material and oil residues and any exposed com- 
bustible linings shall be removed. 

(e) Combust ible  dust  or  f lammable vapor -p roduc ing  
machinery or operations in the area shall not be permit ted 
to be operat ing dur ing  the work. 

(f) Fire protect ion or detect ion systems, if provided,  
shall be in operat ion dur ing  the work unless the work is 
being performed on the system. 

(g) Floor and wall openings within 35 fi (11 m) of the 
work shall be covered or closed, and all open spouts in the 
work area shall be sealed or plugged.  

(h) A fire watch supplied with suitable portable extin- 
guishers or  a water hose shall be maintained dur ing  the 
work and tbr at least 60 rain alter the work is completed.  

(i) The durat ion of the permit  system shall not exceed 
one shift. 

(j) Hot work shall not be permit ted on equipment  that is 
operating.  

11-2.3.3 The  person responsible fi)i authorizing the hot 
work operat ions shall inspect the proposed  work area to 
determine  that the conditions of the permit  system have 
been met. The  responsible person shall designate such 
addit ional precautions as are deemed necessary and shall 
sign the permit  to authorize the work. 

11-2.4 The hot work operat ions shall be s topped if the 
conditions of  the permit  change. 

11-2.5 Upon completion of the work and alter a time 
suitable for cooling hot surfaces, the areas shall be restored 
to normal  operation.  

11-2.6 Fire protection or detection systems shall not be 
disabled unless the hot work cofild activate them. If so, 
such systems shall be restored to service prompt ly  after the 
hot work task is completed.  

11-2.7 Regular  inspections of  the work area  shall be 
made to determine  that no smoldering fires develop, and 
an addit ional inspection shall be performed prior  to clos- 
ing the area for the day or weekend. 
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11-3 S p a r k - P r o d u c i n g  Portable  Power  T o o l s  and 
Propellant-Actuated Tools. 

11-3.1 S p a r k - p r o d u c i n g  po r t ab le  power  tools and  
propellant-actuated tools shall not be used where combus- 
tible dust is present. 

11-3.2 When tim use of the spark-producing tools becomes 
necessary, all dust-producing machinery in the area shall be 
shut down. All equipment, floors, and walls shall be carethlly 
cleaned and all dust accumulations in the area removed. 

11-3.3 After completion of the work requiring the use of 
propellant-actuated tools, a carefifl check shall be made to 
be sure that no cartridges or powder charges are left on 
the premises where they could enter equipment  or other- 
wise be accidentally discharged. 

11-4" Static Electricity. Static electricity shall he dissi- 
pated by using bonding and grounding.  

11-5 Engine and Motor-Driven Equipment. 

11-5.1 Engine and motor-driven equipment  used in con- 
lined (;lass II, Group G, Division 2 operating areas shall be 
equipped with safety devices designed to reduce the poten- 
tial fire hazard and electrical shock hazard  

11-5.2" Engine and motor-driven equipment  shall meet 
the requirements of NFPA 505, Fire Sq/bl~, Standard for Pow- 
ered Industrial Trucks Including Type Designations, Areas of 
Use, Mainh'nanee, and Operation. 

Exception: Front-end loaders or similar equipment used in fiat 
storage area,~ or marine vessels to handle Erain, meal, hulls, or 
other agricultural commodilies. 

11-5.3 Spark arresters shall be used on the exhaust stacks 
of all diesel-powered units. 

Exception No. 1: Engine.~ eqmpped with turbo-ehmge~:s. 

Exception No. 2: Road vehicles, .~ueh a.s grain deliver~" vehicles, 
locomotives, and other vehicles that do not operah, in combustible 
dust-producing areas. 

11-5.4" Retimling shall be conducted outdoors. 

11-5.5" Surface dust shall be removed tinm engine and 
motnr-driven equipment at regular intervals during operation. 

11-5.5.1 Cleaning of t iont-end loaders or other motor- 
driven equipment with compressed air shall not be con- 
ducted in hazardous locations. 

11-5.5.2 Spark arresters shall be cleaned or replaced 
according to the nlannt;./cinrer's recommendations. 

11-5.6 Maintenance procedures shall comply with the 
mantflacturer's instructions regarding replacement of insu- 
lation, covers, electrical enclosures, and parts of the electri- 
cal system designed to re(lace chafing of insulation or ter- 
lnination faihue. 

11-6" Smoking. Smoking shall not be permitted. 

Exc¢J)tion: In de.stgnaled area.~. 

11-7 Storage of Oils, Flammable Liquids, and LP-Gas. 

11-7.1 Flammable and comhustible liquids shall be stored 
in closed containers, safety cans, flammable liquid cabinets, 
storage rooms, etc., as permitted in NFPA 30, Flammable 
and ('ombt~stibh" Liquids (;ode. 

11-7.2" Portable LP-Gas cylinders shall be limited to a 
total of 300 lb (136 kg) and shall be stored in a designated 
area away from traffic and protected from direct sunlight. 
LP-Gas containers shall be stored so that the pressure relief 
valve is in direct communication with the vapor space of 
the container. (See NFPA 58, Standard for the Storage and 
Handling of Lique.fied Petroleum Gases.) 

11-8" Outside Contractors. Outside contractors per- 
forming work within the confines of the tacility shall be 
instructed in applicable satiety policies and procedures. 
These shall include, but are not limited to, hot work per- 
mits and prohibition of smoking in hazardous areas. The 
local facility manager shall establish a procedure for daily 
tbllow-up to ensure that the contractor is complying with 
established requirements. 

11-9 Warning Signs. Where personnel are exposed to 
bodily risk fiom installed fire or explosion prevention sys- 
tems, such as inert gas systems used to reduce oxygen con- 
centration or explosion suppression systems, equipment  
and buildings having such systems shall be provided with 
warning signs. Warning signs shall indicate the potential 
dangers, shall state adequate precautions, and shall be 
posted at all entrances to the building or equipment. 

11-10 Miscellaneous Storage in Grain-Handllng Facilities. 

11-10.1 There shall be no storage of sacks, nonessential 
uninstalled machinery or parts, or other supplies in areas 
where the only other combustible material is the agricul- 
tural commodity that is being stored. 

11-10.2 Miscellaneous storage shall not impede tacility 
housekeeping or fire fghting. 

Chapter  12 Re ferenced  Publ icat ions  

12-1 The following documents or portions thereof are 
relierenced within this standard and shall be considered 
part of the requirements of this document. The edition 
indicated for each reference is the current  edition as of the 
date of the NFPA issuance of this document. 

12-1.1 NFPA Publications.  National Fire Protection 
Association, 1 Batterymarch Park, P.O. Box 9101, Quincy 
MA 02269-9101. 

NFPA 10, Standard for Portable Fire Exhnguisher~, 1994 
edition. 

NFPA 13, Standard [br the Installation of Sprinkler 5)'stems, 
1994 edition. 

NFPA 14, Standard Jor the ln.~tallation oJ Standpipe and 
Hose Systems, 1993 edition. 

N FPA 25, Standard for the ln.~peetion, Te.~ling, and Mainte- 
nam'e oJ Water-Based Fire Protection Sy.stems, 1995 edition. 

NFPA 30, Flammable and Combustible Ltqtdds (;ode, 1993 
edition. 

NFPA 31, Standard ./br the Installation q/ Oil-Burning 
Equipment, 1992 edition. 

NFPA 36, Standa~ff Jor SohJent Extraction Plants, 1993 edition. 
N FPA 51 B, Standard for Fire Prevention in Use of Catting 

and H),lding Processes, 1994 edition. 
NFPA 54, National Fuel (;as (;ode, 1992 edition. 
N FPA 58, Standard./or the Storage and Handling o[ Lique- 

fied Petroleum (;a.ses, 1995 edition. 
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NFPA 
edition. 

NFPA 

NFPA 

NFPA 
edition. 

NFPA 

69, Standard on Explosion Prevention ,~vstems, 1992 

70, National Electrical Code, 1996 edition. 

72, National Ftre Alarm Code, 1993 edition. 

80, Standard fi~r Fire Doors and Fire Windows, 1995 

86, Standard.for Ovens and Furnace.s, 1995 edition. 

N FPA 91, Standard./br Exhaust Systems for Air Co*~veving of 
Materials, 1995 edition. 

NFPA I01, Life Safety Code, 1994 edition. 

NFPA 496, Stm{dard for Purged and Pres.surized Enelo.sures 
.{br Electrical Equipment, 1993 edition. 

NFPA 505, Fire SaJetv Standard Jbr Powered Industrial 
Trucks Including Type Designations, Areas of Use, Maintenance, 
a~d Operation, 1992 edition. 

12-1.2 Other Publications. 

12-1.2.1 ANSI  Publ icat ion.  American  National  Stan- 
dards  Inst i tute,  11 West 42rid Street ,  New York, NY 
10036. 

ANS1/1SO 284:1982, Conveyor bells -- Electrical conductiv- 
ity, -- Specification and method of test. 

12-1 .2 .2  ASME P u b l i c a t i o n .  A m e r i c a n  Soc ie ty  of  
Mechanical Engineers, 345 East 47th Street, New York, 
NY 10017. 

ASME Unfired Pre,~sure I'e.~sel Code, Section VIII ,  "'Rules 
for Construction of Pressure Vessels," 1992. 

12-1.2.3 U.S. Government  Publicat ion.  U.S. Govern- 
ment  Pr in t ing  Office, S u p e r i n t e n d e n t  of  Documents ,  
Washington, DC 20402. 

Code of Federal Reg,lation~, Title 30, Part 18.65 (MSHA 
2G Flame Test). 

A p p e n d i x  A E x p l a n a t o r y  Mater ia l  

Tki~ ,4ppe~Mix i.~ trot a part of the requirements oJ tht.~ NFPA docume,t 
but i.~ included [br i~![ormatwnal proposes only. 

A- l - l . 1  Examples of facilities covered by this s tandard 
include, but  are not limited to: bakeries, grain elevators, 
feed mills, flour mills, milling, corn milling (dry and wet), 
dry milk products,  mix plants, soybean and other oilseed 
prepara t ion  operations,  cereal processing, snack tbod pro- 
cessing, tortilla plants, chocolate processing, pet fi)od pro- 
cessing, cake mix processing, and seed plants. 

A-l-2.1 This standard is voluntary and tbllows the accred- 
ited NFPA practices. Public authorities with lawmaking or 
rule-making powers who are considering adoption of this 
standard should do so in a manner  consistent with NFPA 
licensing provisions and should undertake an appropriate  
rule-making process consistent with the jurisdiction. 

A- l -4  Agricultural Dust. Any time a combustible dust is 
processed or  handled,  a potential tor explosion exists. The 
degree of explosion hazard will vary depending  on the 
type of agricultural  dust and processing methods used. 

A dust explosion has four conditions, all of which have to 
he met: 

(a) The dust has to be combustible. 

(b) The dust particles have to form a cloud at or exceed- 
ing the minimum explosive concentration in air. 

(c) Confinement.  The dust has to be contined within a 
piece of  equipnmnt,  a building, or a structure. 

(d) A source of ignition has to be present. 

Evaluation of a combustible dust explosion hazard and 
the prevention techniques employed should be de termined 
by means of actual test data. All combustible dusts that can 
produce a dust explosion should be tested so as to deter- 
mine the tollowing data: 

(a) Particle size distribution, 
(b) Moisture content as received and dried,  
(c) Minimum dust concentration to ignite, 
(d) Minimum energy required for ignition (joules), 
(e) Maximum rate of pressure rise at various concentrations, 
(1) Layer ignition temperature ,  and 
(g) Maximum explosion pressure at op t imum concen- 

tration. 

Optional  testing includes: 

(a) Dust cloud ignition temperature ,  
(b) Maximum permissible oxygen content  to prevent  

ignition, and 
(c) Electrical resistivit,v measm-ement. 

A- l -4  Approved.  The National Fire Protection Associa- 
tion does not approve, inspect, or certit~' any installations, 
procedures,  equipment,  or materials; nor does it approve 
or evaluate testing laboratories. In de te rmining  the accept- 
ability of installations, procedures,  equipment ,  or materi- 
als, the authority having jurisdict ion may base acceptance 
on compliance with NFPA or other  appropr ia te  standards.  
In the absence of  such s tandards ,  said au thor i ty  may 
require evidence of p roper  installation, procedure ,  or use. 
The authority having jurisdict ion may also refer to the list- 
ings or labeling practices of  an organizat ion concerned 
with product  evaluations that is in a position to determine  
compliance with app rop r i a t e  s tandards  for the current  
product ion of listed items. 

A - l - 4  A u t h o r i t y  H a v i n g  J u r i s d i c t i o n .  T h e  p h r a s e  
"authori ty having jurisdict ion" is used in N FPA documents  
in a broad maimer ,  since jurisdictions and approval  agen- 
cies vary, as do their responsibilities. Where public sat~ty is 
primary,  the authori ty having jurisdict ion may be a fed- 
eral, state, local, or other  regional depar tment  or individ- 
ual such as a fire chief; tire marshal; chief of a tire preven- 
tion bureau ,  labor  depa r tmen t ,  or heahh depar tmen t ;  
building official; electrical inspector; or others having stat- 
utory authori ty.  For insurance purposes ,  an insurance 
inspection depar tment ,  rating bmeau ,  or other insurance 
company representat ive may be the authority having juris- 
diction. In many circumstances, the proper ty  owner or his 
or her  designated agent assumes the role of the authnritv 
having jurisdiction; at government  installations, the com- 
m a n d i n g  officer or  d e p a r t m e n t a l  official may be the 
authori ty having jurisdiction. 

A- l -4  Listed.  Tim means for identit}'ing listed equip- 
ment may vary tor each organization concerned with prod-  
ucl evaluation, some of which do not recognize equipment  
as listed unless it is also labeled. The  authority haviugjur is-  
diction should utilize the system emplo,ved by the listing 
organization to ident i t \  a listed product .  
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A-2-1.1 Materials tbr cons t ruc t ion  should  be noncombus-  
tible, as def ined  in NFPA 220, Standard on T~pe.s of Building 
Construction. 

A-2-1.2 For  in format ion  on des ign ing  to rel ieve explosion 
pressure,  see N FPA 68, Guide for Venting o[Deflagrations. 

A-2-1.4 For the purpose  of  this s tandard,  masonry  con- 
struction reti:rs to stone, brick, gypsum, hollow tile, concrete 
block, and cinder  block bui lding units, or  o ther  similar build- 
ing units or  materials laid up unit by unit and set in mortar .  

A-2-2 T h e  sugges ted  m i n i m u m  angle  of  repose  o f  dust  is 
60 degrees .  Vertical surfaces should be smooth  to facilitate 
cleaning.  Hor izonta l  surfaces should  be min imized  to pre-  
vent  accumula t ion  o f  dust. 

A-2-5.2 See NFPA 68, Guide for l'enting of Deflagrations, 
tor in tbrmat ion  on the design of  explos ion vent ing.  

A-3-2.2 I f a  vertical vent  stack cannot  be installed because 
of  s t ructural  condit ions,  the vent  should  be pe rmi t t ed  to be 
located in the side of  the bin, below its top, or  should be 
pe rmi t t ed  to be installed at an angle  of  up to 30 degrees  
f rom vertical. 

A-4-2 See N FPA 68, (;uide for Venting of Deflagrotions, for 
in format ion  on the design o f  explos ion venting.  

A-4-2.1 Table  A-4-2.1 contains  20-liter sphere  test data  
lo t  selected agr icul tnra l  dusts with known explosion data  
pa ramete r s  to aid in the de t e rmina t ion  of  the potential  for 
a dust  explos ion hazard  to be p resen t  in the enclosure.  

Table A-4-2.1 20-Liter Sphere Test Data--Agricultural Dusts 

% smaller 
than 200 

Pmax I Kst % mesh 
Dust Name (barg) (bar m/s) moisture (75 microns) 

Carrageen 8.5 140 3.8 98 
Cocoa bean dust 7.5 152 n/a n/a 
Cocoa powder 7.3 128 n/a n/a 
Coconut shell dust 6.8 111 6.5 51 
Cornstarch 7.8 163 l 1.2 0 
Garlic powder 8.6 164 n/a n/a 
Locust bean gum 7.8 78 1.7 53 
Onion powder 9.0 157 n/a n/a 
Parsley (dehydrated) 7.5 1 l0 5.4 26 
Rice d'ust 7.7 118 2.5 4 
Semolina 7.6 79 0.0 9 
Soybean dust 7.5 125 2.1 59 
Spice powder 7.8 172 n/a n/a 
Sugar (10x) 8.4 154 n/a n/a 
Tobacco blend 8.8 124 6.9 55 
Wahmt dust 8.4 174 6.0 31 
Wheat flour 9.0 139 12.9 6 

NOTE l: Normalized to I m ~ test vessel pressures, per ASTM E 1226, 
Standmd Test MethodiC, Pre.~sure mid Rate o/Pressure Rl~e /or Combushble Du~I,~. 
NOTE 2: See also Tahle E-1 in NFPA 68, (;rode/m l'entmg ofDeflagratmm, tor 
additional intormation on agricuhural dusts with known explosum hazards. 
NOTE 3: For those agricuhural dusts without known explosion data, the 
dust should be tested in accordance with ASTM E 1226, Standmd 7"e~t Method 
/m Pressure and Rate o[ Pressure Rtse jor ('ombu~hble Du,~t,~. 

A-4-2.2 I f  an explos ion vent  recloses after re l ieving an 
explosion pressure  wave, an implosion can occur.  

A-4-3.3 See NFPA 68, Guide for Venting of Deflagrations, 
fi)r in to rmat ion  on d e t e r m i n i n g  the app rop r i a t e  explosion 

ven t ing  area  and a r r angemen t .  For  informat ion  on vent ing  
bucket  elevators,  see the National  Grain and Feed Associa- 
tion Research repor t ,  Emergency Preplmming and Fire Fight- 
ing Manual -- A Guide for Grain Elevator Operators and Fire 
Department Officials. 

A-5-1.3 Pillow block bear ings  are  p re fe r red  tor head,  tail, 
and  bend  pulleys. 

A-5-3 Throwing  of  grain for a considerable distance (i.e., 
not  confined in spouts) should not be permit ted  unless abso- 
lutely necessary in open or  semiconfined spaces, such as in 
barge and ship loading or  in large bulk grain storage areas. 

A-5-3.1 Each bulk material  conveyor  should be p rov ided  
with a mot ion de tec tor  device that will cut  off  the power  to 
the dr ive moto r  and actuate an a larm in the event  of  slow- 
downs at no more  than 20 percent .  Feed to the bulk mate- 
rial conveyors  should be s topped  or  diver ted.  

A-5-3.5 Spout  open ings  in d is t r ibutors  and  t u r n h e a d s  
should be closed when  not  in use to reduce  the l ikel ihood 
of  p ropaga t ion  of  f lame t h rough  idle spouts. 

A-5-4.1.2 Explosion re l ief  vents on outs ide  bucket  eleva- 
tors should be dis t r ibuted a long the leg casing by provid-  
ing explosion vents opposi te  each o ther  on the up and the 
down side of  the leg casing, located on the casing side next  
to the ends of  the buckets. Each explosion vent  should be 
a m i n i m u m  of  two-thirds o f  the cross-sectional area  of  the 
leg casing and should be located on every o the r  casing sec- 
tion [approximate ly  20 ft (6 m) apart].  Vents should be 
secured with explos ion rel ief  tasteners capable of  re leasing 
when  an internal  pressure  of  0.5 psig to 1.0 psig (3.4 kPa 
to 6.9 kPa) occurs. Vents should be connec ted  to the casing 
by a cable to p r e v e n t  t h e m  f rom flying free d u r i n g  a 
release. Vent  materials  should be of  l ightweight  construc-  
tion and mee t  the guidel ines  given in NFPA 68, Guide for 
Venting oJ Deflagrahons. 

Bucket  e levator  head  sections are  r e c o m m e n d e d  to have 
5 ft ~ (0.5 m z) of  vent area for each 100 tP (2.8 nP) of  head 
section volume. Vents should not be directed at work plat- 
forms, building openings, or  o ther  potentially occupied areas. 

For  many leg configurat ions,  explosion ven t ing  should 
be made  in the top of  the head  section to avoid expos ing  
personne l  on main tenance  platforms.  If  the r e c o m m e n d e d  
ven t ing  areas cannot  be achieved,  some vent ing  is be t ter  
than none,  since it can greatly reduce  explosive pressures  
and damage .  

A-5-4 .1 .3  I n t e r i o r  legs loca ted  in c o n c r e t e  leg wells 
should be avoided.  

Where  vent ing  is p rov ided  tor an inside bucket  elevator ,  
explosion vents should be di rec ted  to outs ide areas follow- 
ing the guidel ines  of  NFPA 68, Guide ,[or Venting of 
Deflagrations, and dis t r ibut ing leg vents a long  the leg as 
r e c o m m e n d e d  above. Vents should never  be d i rec ted  to 
the inside of  a s t ructure.  

It is pre terable  to locate inside legs that are  to be vented  
next  to outs ide walls to minimize  the length of  explosion 
rel ief  ducts. 

Explosion suppress ion devices can be used in conjunc-  
tion with leg feed and discharge points  to limit f lame prop-  
agat ion into s tructures or  o the r  g ra in -hand l ing  equ ipment .  

A-5-4.1.3(e) T h e  e x e m p t i o n  for 3750 ft:~/hr (106 m:~/hr) 
r e p r e s e n t s  a p rocess ing  ra te  o f  3000 bushe ls /hr .  Th i s  
e x e m p t i o n  is based on no r epo r t ed  industry  losses. 
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A-5-4.2.3 Exception.  The exemption [br 3750 f(~/hr 
(106 m3/hr) represents  a processing rate of 3000 bushels/ 
hr. This exemption is based on no repor ted  industry losses. 

A-5-4.2.5 Access doors should be dusttight. Pits should be 
lighted and accessible and should provide ample room tbr 
cleaning, lubrication, repairs,  and replacement  of parts. 
Elevator boot sections and the spouts teeding them should 
be constructed so as to minimize choking of the boot. 

A-5-4.2.7 The  motor  selected should not be larger than 
the smallest  s t a n d a r d  mo to r  capable  of  mee t ing  this 
requirement.  

A-5-4.2.8 Belt a l ignment monitor ing devices are recom- 
mended  for all elevator legs. Bearing monitor ing systems 
are recommended  for head, tail, and bend (knee) pulley 
bearings on elevator legs. 

A-5-4.2.9 Noncombustible linings should be used when- 
ever practical. 

A-5-4.2.13 This requirement is also desirable for outside legs. 

A-5-4.2.13 Exception.  The  exemption for 3750 ft:~/hr 
(106 m:~/hr) represents a processing rate of 3000 bushels/ 
hr. This exemption is based on no repor ted  industry losses. 

A-5-5.1 Openings of 21/2 in. x 21/2 in. (6.4 cm x 6.4 cm) 
should be used on grat ing for receiving pits to limit entry 
of foreign objects. Larger  openings might be needed to 
accommodate some materials, such as whole corncobs and 
hay cubes. 

A-5-5.1.2 Such devices should be installed on hoppers,  
conveyors, or spouts handl ing grain from truck dump pits, 
railcar dump pits, and barge or ship unloading systems 
prior  to entry of the grain into subsequent conveyors, ele- 
vators, or  processing machinery to minimize the entry of 
t ramp metal and other  foreign objects. 

A-5-5.1.3 NFPA 77, Recommended Practice on Stahc Elec- 
tricity, provides information on this subject. 

A-6-1 Static deposits of combustible dust on heated sur- 
faces are subject to ignition due to carbonization of the 
dust. Unders tanding  of the mechanism involved is lacking, 
but  it does appea r  that there  is no direct  relat ionship 
between the tempera ture  necessary to ignite a dust cloud 
and that necessary to ignite a dust layer. Rather, a time- 
versus-energy ( temperature)  relat ionship appears  to be 
involved. The higher  the temperature ,  the shorter  the time 
needed for carbonization and subsequent ignition. 

The  energy necessary to ignite a dust cloud must be 
great enough to raise the dust particles to their ignition 
tempera ture  and overcome heat losses to the sur rounding  
air. The energy must also be of sufficient durat ion to ignite 
enough adjacent dust particles to sustain propagat ion of 
the flame front. A static dust  deposi t  has none of  the 
dynamic motion and heat losses of a dust cloud. Also, the 
insulating characteristics of organic dusts act to retard the 
heat loss from particles of dust in intimate contact with the 
heated surface. Thus, a lower tempera ture  is necessary to 
establish the t ime-energy  relationship leading to ignition. 
This behavior,  combined with the fact that the ignition 
tempera ture  of  an organic dust is lowered by pro longed 
heat exposure,  gives cause for concern over dust  deposits 
on heated surfaces. The  ignition of a dust layer and the 

subsequent quiescent burning can provide the pilot flame 
necessary to ignite a dust cloud. 

A-6-1.2 For information on other dryers, see NFPA 86, 
Standard for Ovens and Furnaces. 

A-6-2 Typically, a grain dryer  is a self-contained unit that 
processes bulk quantities of  an agr icul tural  commodi ty  
either by continuous flow or in batch quantities. The dryer  
is usually located on the plant  property ,  adjacent to the 
elevator, storage building, or tank. The commodity,  either 
directly from harvest or ti"om interim storage, contains 
extraneous materials, partly as a result of  harvesting, that 
have a tendency to interfere with the drying process and to 
contribute to fires within the dryer  itself. 

A-6-2.1 Particular attention is needed when adjacent build- 
ings or structures are of combustible construction or have 
walls with vents, windows, or spout or conveyor openings. 

A-6-2.3.1 The  dryer  can be direct  fuel-fired (i.e., the 
products  of combustion enter  the drying chamber) or indi- 
rect fuel-fired (i.e., the products  of  combustion do not 
enter  the drying chamber).  

A-6-2.3.2 Typically, the firing rates of grain dryers  are on 
a d e m a n d  basis c rea ted  by a t e m p e r a t u r e - m e a s u r i n g  
device located in the heated air stream prior  to its contact 
with grain. The  demand  set point is chosen to produce  the 
desired degree of dryness or  moisture removal. 

This control arrangement maintains the air temperature 
within the upper and lower temperature ranges of the measur- 
ing device. If the temperature range is exceeded, the burner 
firing rate is reduced and, when the temperature drops below 
the lower range, the burner firing rate is increased. 

This control a r rangement  is satisfactory fi)r most operat-  
ing conditions, grain moisture content,  and ambient  tem- 
pera ture  conditions. Opera tors  usually recognize that, if 
the grain is unusually wet, they need to increase the dryer  
tempera ture  setting and possibly slow down the rate of 
grain flow through the dryer.  It has to be recognized that 
the burner  needs to operate  at abnormally high firing rates 
when the outside temperatures  are unusually cold. 

A-6-2.6.3 One or a combination of the fi)llowing methods,  
depend ing  on local conditions, should be used: 

(a) Fixed water spray or automatic sprinkler  systems 
with adequate  water supplies (see NFPA 13, Stat~dard ]br the 
Installation of Sprinkler S~stems, and NFPA 15, Standard for 
Water Spray Fixed Systems Jbr Fire Protection); 

(b) ll/2-in. (3.8-cm) hose lines of  sufficient length to 
reach all access openings on the dryer,  connected to a 2-in. 
(5.1-cm) or larger water supply line (see NFPA 14, Standard 

]br the Installation of Standpipe and Hose Systems); 
(c) Smal l -d iameter  hose lines of  sufficient length to 

reach all access openings on the dryer  and supplied by the 
domestic water system; 

(d) Fixed water spray or automatic sprinkler  systems 
supplied by a dry standpipe; 

(e) An adequately designed steam smothering system; 
and 

(t) Class A portable fire extinguishers. 

A-6-3.1 Spontaneous ignition is a pr imary cause of  dryer  
fires and explosions. The requisites of  this phenomenon  
are a heated surface or a hot airstream, a layer of product  
exposed to this heat, and time. 
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A-6-4.2.1 Spontaneous ignition is a pr imary cause of 
dryer fires and explosions. The requisites of this phenom- 
enon are a heated surface or a hot airstream, a layer of 
product exposed to this heat, and time. In the case of 
starch, a catalyst appears to be water Dom leaks or conden- 
sation. Fires have occurred in such accumulations at nor- 
real operating temperatures of 350°F (177°C). Thus, the 
control of these elements through design, operation, clean- 
ing, and maintenance will prevent explosions from this 
lgnlnon source. 

A-6-4.4.1 Where an outside dryer is provided with ade- 
quate explosion venting, fire protection or explosion sup- 
pression systems might not be necessary. 

A-6-5 Inspection.  The entire fire extinguishing system 
should be completely inspected at least annually. More fre- 
quent  general inspections are recommended.  Regular ser- 
vice contracts with the manutacturer  or installing company 
are recommended. 

In the annual  inspection, particular attention should be 
given to the detection and actuation system, containers, 
piping and nozzles, and auxiliary equipnmnt.  

(a) Inspection ofl Det,,ction and Acluation ,S~,stem. 

1. The detectors should fie checked (and cleaned if 
necessary) to ensme that they are fi-ee of foreign substances. 

2. If the detection system is supervised, the supervi- 
sory features should be checked to determine that the 
detection system is in satisfactory condition. The methods 
and procedures tor this inspection should be according to 
the manufacturer 's  recommendations. 

(b) Inspection o/Co~taim'~:~. 

1. Containers should be examined for evidence of 
corrosion or mechanical damage. 

2. Container bracketing, supports, etc., should be 
checked to determine that their condition is satisfactory. 

(c) Inspection ~¢ Piping and Nozzles. 

1. Piping should be examined tot anv evidence, of 
corrosion. 

2. Pipe hangers or straps or both should be exam- 
ined to see that the piping is securely supported. 

3. Nozzles shoukt be checked to determine that the 
orifices are clear and unobstructed. 

4. Where nozzle seals are provided, they should be 
checked for signs of deterioration and replaced if necessary. 

5. Nozzles should be checked tot proper position 
and aligmnent. 

(d) Impeclion o/ Auxdia U Equ@ment. 

1. All auxiliary, and supplementary components such 
as switches, releases, interconnected valves, supplementary 
alarms, etc., should be manually operated (where possible) 
to ensure that they are in proper operating condition. 

2. All devices should be returned to normal standby 
condition after testing. 

A-7-1.2.1 Comnmnication between hazardous and fieat- 
producing areas should be arranged so that a fire parti- 
tion, tire wall, etc., with all openings closed is always 
between the hazard and the heat-producing area. The tire 
break may be a n o n h a z a r d o l . l S  roonl, entryway, airlock. 

etc., arranged so that the communicating opening between 
the room and the hazardous area will not be open when 
the communicating opening between the room and heat- 
producing area is open, and vice versa. 

A communicating opening such as machinery doors will 
be permitted, provided that these doors are kept locked 
and are only opened when either the hazardous area or 
the heat-producing area is shut down and will not cause a 
fire or explosion with the machinery door open. 

A-7-1.4 Deposits of combustible dust on heated surfaces 
are subject to ignition due to carbonization of the dust. 
Understanding of the mechanism involved is lacking, but it 
does appear that there is no direct relationship between 
the temperature necessary to ignite a dust cloud and that 
necessary to ignite a dust layer. Rather, a time-versus- 
energy (temperature) relationship appears to be involved. 
The higher the temperature,  the shorter the time needed 
for carbonization and subsequent ignition. 

The energy necessary to ignite a dust cloud needs to be 
great enough to raise the dust particles to their ignition 
temperature and overcome heat losses to the surrounding 
air. The energy also needs to be of sufficient duration to 
ignite enough adjacent dust particles to sustain propaga- 
tion of the flame fi-ont. A dust deposit has none of the 
dynamic motion and heat losses of a dust cloud. Also, the 
insulating characteristics of organic (lusts act to retard the 
heat loss from particles of dust in intimate contact with the 
heated surface. Thus, a lower temperature is necessary to 
establish the t ime-energy relationship leading to ignition. 
This behavior, combined with the fact that the ignition 
temperature of an organic dust is lowered by prolonged 
heat exposure, gives cause for concern over dust deposits 
on heated surfaces. The ignition of a dust layer and the 
subsequent  quiescent bu rn ing  might provide the pilot 
flame necessary to ignite a dust cloud. 

A-8-1.3 Vacuum cleaning systems are preferred  tor 
removal of static dust on surfaces in order to prevent re- 
suspension of the dust in ambient air, as is often caused 
by brushing down with brooms or using compressed 
air. Where the surfaces are inaccessible or create a hazard 
to employees working fi'om stepladders or in hazardous 
positions while handling vacnum hoses and tools, alterna- 
tive means should fie tiolh)wed under  the conditions speci- 
tied in 8-1.3. 

A-8-2.1 Techniques to prevent or reduce dust generation 
and dispersal are vital to any dust control program. These 
include the use of reduced handling speeds, dead boxes, 
choked tieeding, snorkel loaders, dustt ight enclosures, 
short vertical runs, cleaning, and dust suppressant, as well 
as many others. Preventive dust control is encouraged, 
since it can e|tiectively reduce total dust control costs as well 
as the demands placed on the performance of subsequent 
dust control techniques outlined in Sections 8-2 and 8-3. 

Various oils and other liquids have been used as a dust 
suppressant. Each dust suppressant has its limitations and 
should be used with regard to applicable grain and food 
standards and regulations. Oil dust suppressants should 
not be applied directly into the leg, as there have been 
cases of belt slippage using oil. Application should be made 
in the transition spout between the receiving pit and the 
receiving leg. If tiffs is not tieasible, application can be made 
at a transfi~r point or discharge of a conveying system, or 
directly on a conveyor belt or into a screw auger. The idea 
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Figure A-9-4.2.3 Example of typical pneumatic filter cyclone illustration. 

is to apply the dust suppressant where there is grain turbu- 
lence, thereby allowing the dust suppressant to mix thoroughly. 

A-8-2.2 Legs are the most t iequent  location of known pri- 
mary dust explosions and can experience malfimctions, 
which can result in ignition of the returned dust. 

A-8-3 Informat ion  on dust collection systems can be 
found in NFPA 91, Standard fbr Exhaust Systems for Air Con- 
ve~,ing of MateriaI,L 

A-8-3.1 Information on spark-resistant fans and blowers 
can be tound in AMCA (Air Movement and Control Associ- 
ation) Standard No. 99-0401-91, Type A or B construction. 

A-8-3.2 Exception No. 1. NFPA 68, Crude for l'enting oJ 
Deflagrations, provides intbrmation on this subject. 

A-8-3.5 Return air ducts should have a method to pre- 
vent excessive dust fi-om returning to the plant in the case 
of filter failure. Methods include, but are not lintited to, 
use of a diverter valve that exhausts return air outside, or 
a series of secondary filters in the return air line designed 
to collect the material if part of the filter media fails. 

A-8-3.6 Dust control in grain or product-receiving areas con- 
sists of air aspiration or dust containment during vessel or vehi- 
cle unloading. Dust control can be achieved by baffles or enclo- 
sures with air aspiration, dust suppression, choked ti~eding, 
special belt designs, slowdown techniques, or other methods. 

A-8-3.8 If the return air duct air-material separator fails, a 
control system should be provided to direct the rel tun air to 
an auxiliary filter capable of etti:ctively entraining the dust 
particles, or to produce an alarm and shut down the systent. 

A-8-3.9 NFPA 68, Guide [br ~?nting of D~flagrahon~, con- 
tains guidance on designing explosion vents to relieve 
deflagrations of combustible dusts in vessels having length- 
to-diameter (L/D) ratios of 3 or less. 

A-8-3.10 Floor sweeps, if used, should be designed and oper- 
ated according to the provisions of NFPA 650, Standard/or 
Pneumatic Convewng ~'stems fbr Handling Combustible Matericd~. 

A-9-1 Pneumatic com'eying for product transport is to be 
distinguished fi'om dust collection systems that are designed 
to handle airborne dust. Such airborne dust systems might or 
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Figure A-9-4.2.4 Example of typical hammermill filter illustration. 

might not be used in conjunction with pneumatic com'eying 
and are covered in Chapter 8 of this standard. Other gases 
used in this process include carbon dioxide and nitrogen. 

A-9-2.1 For guidance on static electricity, see NFPA 77, 
Recommended Practice on Static Electricity. 

A-9-4.2 If the return air duct air-material separator tails, a 
control system should be provided to direct the return air to 
an auxiliary filter capable of effectively entraining the dust 
protides, or to produce an alarm and shut down the system. 

A-9-4.2.3 Pneumat ic  Filters. Fihers used tot air fix)In 
negative mill pneumatics using cyckmes for product sepa- 
ration should be permitted to be located inside of buildings 
without explosion venting. Clean air should be partially 
re turned to the air make-up system. (See Figure A-9-4.2.3) 

A-9-4.2.4 Hammermil ls .  Filters used for hammermills 
should be equipped with explosion venting. (;lean air 
should not be returned to the air make-up system. (See Fig- 
ure A-9-4.2.4.) 

A-9-4.2.5 Product  Purifiers.  Filters used tor product 
purifiers should be permitted to be located inside of build- 
lugs without explosion venting. All clean air should be 
re turned to the air make-up system. (See Figure A-9-4.2.5.) 

Product purifier 

Filter 

Outside 

i 
i 

Exhaust fan 

Air make-up 
unit ~ _ _  

r 
Fresh air J 

"1 

i 

Air return to mill 

Figure A-9-4.2.5 Example of typical product purifier illustration. 
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A-9-5.1 See NFPA 650, Standard j~br Pneumatic Conveying 
Systems for Handling Combustible Materials. 

A-9-5.2 Electrically flexible, conductive tubing. 

A-10-1 Caution should be exercised in the selection of 
extinguishers fin" use on dusts; extinguishers with a high- 
pressure discharge might raise addit ional dust, resulting in 
further combustion or an explosion. 

A-10-4.3 Examples of  combustible contents are finished 
products  and raw material in paper  or cloth bags, card- 
board boxes or containers, wood pallet storage, and pack- 
ing material storage. 

A-10-6.2 Incipient Fire-Fighting Techniques. 

Ca) Leg Fires. Material flow into a leg should be s topped 
and the leg should be shut down. Leg fires should be extin- 
guished by water fog or gentle application of water. Fires 
should be located by feeling the leg casing for heat or 
o b s e r v i n g  d i s c o l o r a t i o n  of  meta l .  I f  the  loca t ion  is 
unknown, water should be applied first in boot section, 
then in bin-pulley access door,  and last in head section. 

(b) Convo'or Belt Fire,s. Conveyor belt fires should be 
extinguished by application of water. Material flow to con- 
veyor belt should be stopped. If  necessary, the belt should 
be cut to isolate the fire. 

(c) Dy~'er Fires. Dryer fires should be extinguished by 
removing burning material from the dryer  or gentle appli- 
cation of water. Fuel to burners,  fans, and material flow 
into the dryer  and f iom the facility should be stopped. If 
necessary, emergency dump should be used to remove 
material fi'om the dryer.  

(d) Concrete Bin or Silo and Steel Tank Fires, Concrete 
bin or silo fires should be extinguished by removing burn- 
ing material trom the bin or silo directly to the outside 
after wetting the top surface of the material with gentle 
application of water at a low flow rate directly to the burn-  
ing materials. Water  fog should be applied to walls and to 
the underside of the roof  to reduce airborne dust. Fire 
should be located by thermometer  probes, thermographic  
photography,  or feeling heat on bin or silo surfaces. Open-  
rags to bin or silo should be sealed to limit oxygen entry. 
Mater ial  flow to and from the bin or  silo should  be 
stopped.  Fire-fighting operations should be done from out- 
side the bin or silo. Fires should be isolated by selective 
unloading of material near  the fire in steel tank. 

(e) Fumigant or Chemical Fires. Fires involving fumi- 
gants containing phosphine  should be ext inguished by 
inert material or mmaqueous agent used for Class B fires. 
Water  should not be used tor phosphine fires to avoid exo- 
thermic reaction and development  of  explosive gases. 

el) Water Ga.~ Reaction. Application of  small amounts of 
water on glowing grain in a partially confined space, such 
as a grain silo, and in the presence of air, can generate a 
water gas reaction. The glowing grain must be at temper-  
atures of at least 1290°F to 1470°F (700°C to 800°C), and 
initial water contact might not cool the mass of glowing 
grain below 1110°F (600°C). 

The  part ial  ox ida t ion- reduct ion  between carbon and 
water forms carbon monoxide  and hydrogen:  

C + H , , O ~ C O  + H e 

In the presence of oxygen (air), the carbon monoxide 
and hydrogen burn,  immediately releasing heat. 

C + H2O + 02 ~ CO 2 + H20 + 8350 Btu/lb (19,440J/g) 

In a partially confined space, the combustion energy will 
rapidly pressurize the space beyond what the silo walls or 
tops carl withstand, causing destruction of the silo. 

A-11-1.2 NFPA 497B, Recommended Practice for the Classifi- 
cation of Class II Hazardou.~ (Class!fled) Locations for Electrical 
Installations in Chemical Process Areas, contains guidelines for 
de termining whether an area should be categorized as a 
Class II area or not. 

A-11-2.1 OSHA 29 CFR, Part 1910.272, also establishes 
requirements  for hot work in grain handl ing operations. 

A-11-2.3.1 See permit  form example in NFPA 51B, Stan- 
dard for Fire Prevention in Use of Catting and Welding Pro- 
eesses, Appendix  A. 

A-11-4 NFPA 77, Recommended Practice on Static Electricity,, 
provides intbrmation on this subject. 

A-11-5.2 Refer to the following publications for further 
information: 

UL 558, Standard./br Internal Combustion Engine-Powered 
Industrial Trucks. 

UL 583, Standard Jbr Electric Batteu Powered Industrial 
7)uck.s. 

(Factory Mutual) Approval Standard for Gasoline or Diesel 
Engine-Powered Industrial Trucks, Types G, GS, D, or DS. 

(Factory Mutual) Approval Standard for Electrical Battery' 
Powered Industrial Tracks, Types E and EE. 

(Factory Mutual) Approval Standard Jbr LP-Gas Engine- 
Powered Industrial Trucks, T~'pes LP and LPS. 

ANSI B56.1, Safety Standard for Low Lift and High Lift 
Tracks. 

A-11-5.4 Exterior docks should open at least on one side, 
and exterior  platform areas should be considered to meet 
the "outdoor"  provision. 

A-11-5.8 Cleaning should be done at 4-hr intervals during 
periods of steady operation and at the end of each workday. 

A-11-6 "NO SMOKING" signs should be posted. 

A-11-7.2 Preferred location is a rack located outside at 
least 10 ft (3 m) from combustible materials or walls and 
protected from direct sun. Chains might be necessary to 
protect  against vandalism or theft. 

A-11-8 O u t s i d e  Cont rac to r s .  Topics  of  the checklist  
should include, but should not be limited to: 

Ca) Hot work permits.  
(b) Facility smoking regulations. 
(c) Restriction of alcohol, drugs,  weapons, etc., on the 

premises. 
(d) Vehicle traffic control in plant (i.e., restricted areas, 

plant  traffic pattern,  railroad traffic), rai lroad car switching 
procedure,  warning system, and restrictions on crossing 
tracks. 

(e) Restricted access to nonworking  areas and areas 
where addi t ional  safety instruct ion should be received 
betore contractor is authorized to enter. 

(1) Authorization before the cutting of any processing 
lines, or the opening or closing of any valve. 
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(g) Shutdown of operat ing equipment  by contractor. 
(h) Replacement of guards beliore restarting the equipment. 
(i) Housekeep ing  and sanitat ion responsibil i t ies and 

requirements  for end-of-day cleanup by contractor. 
(j) Accident repor t ing  requirements  (personnel injury 

and proper ty  damage). 
(k) Use and restrictions of passenger elevators and manlit~s. 
(1) Familiarization with plant emergency organization and 

actions to be taken by contractor in an emergency situation. 
(m) Familiarization and instruction in use of  all perti- 

nent procedures.  
(n) Restricte& use of tools and equipment  by contractor. 
(o) Use of protective equipment by contractor personnel. 
(p) Use and storage of hazardous or flammable materials. 
(q) Use and storage of acetylene and oxygen cylinders. 

Appendix B Supplementary Information on Fire 
Protection 

Thia Appen&x ~s ~mt a part of the requirements of this NFPA doe umeld 
but is included for informational purposes only. 

B-1 Automatic Sprinklers. All areas containing combus- 
tible materials, except bulk storage tanks and bins, should 
be p ro t ec t ed  by sui table au tomat ic  sp r ink le r  svstems 
installed in accordance with NFPA 13, Standard for  the 
Installation (~[ Spm~kler Systems; NFPA 231, Standmrl.for Gen- 
eral Storage; and NFPA 231C, Standard for  Rack Storage of 
Materials, as applicable. 

B-2 Supervisory Services. For p rompt  detection of  fires, 
ei ther watchman service, an automatic fire-detection sys- 
ten), or sprinkler water flow and supervisory service should 
be provided.  If  watchman service is provided,  rout ing and 
record ing  appa ra tus  should meet  the requ i rements  of  
N FPA 601, Standmzt on Guard Service in Fire Loss Prevention. 
Automatic fire detection systems to actuate local alarms or  
other  suitable arrangements  for automatically notifying the 
fire depar tment  should meet the applicable requirements  
of NFPA 72, National Fire Alarm Code. 

B-3 Hydrants .  Either public or private hydrants should 
be provided for fire-fighting use. Hydrants  should be fed 
by an adequate  water supply. 

B-4 Explosion Suppression. Explosion-suppression sys- 
tems designed for instantaneous detection and suppression 
of explosions are available for use in confined areas such as 
bins, tanks, dust collectors, etc. The  use of such systems 
should be considered in unusually hazardous areas where 
other  means of  hazard control are not suitable. Such sys- 
tems should meet the requirements  of NFPA 69, Standard 
on Explosion Prevention Systems. 

B-5 Fire-Fighting Operations. Hose streams should be 
used with great care to avoid creating dust  clouds or caus- 
ing structural damage to bins. Fog nozzles should be used. 

B-6 Those individuals responsible for manual fire suppres- 
sion at these types of f~acilities should have a fire protection 
plan. This plan should meet the recommendations contained 
in the National Grain and Feed Association Research Report, 
Emergency Preplanning and Fire Fighting Manual --  A Guide for 
Grain Elevator Operators atwl Fire Department Officials. 

Appendix C Supplemental Information 
on Fumigation 

Thi.~ Appe~M~x ~.~ m~t a pro7 of the requirements o/this NFPA document 
but is mcluded jbr m/mmatmnal purposes mdv. 

C-1 Definitions. 

C-I.1 Fumigants as used in this s tandard are substances 
or mixtures that rapidly or progressively produce  gases or  
vapors to control identified insects or other  pests. Carbon 
dioxide and heat t reatment  and the use of diatomaceous 
earth are not included in this definition. 

C-1.2 Pesticides, herbicides, and rodenticides are not con- 
sidered to be tumigants. See NFPA 43D, Code[or the Storage 
of Pesticides, for information on storage of pesticides. 

C-1.3 Fumiga t ion  is a process  whereby commodi t i es  
stored in a space, or the space itselt; are subjected to the 
vapors, fumes, or gases produced  by or from fumigants. 

C-2 Regulatory Usage. 

C-2.1 Fumigants  should not  be used in any manne r  
inconsistent with registered label or  labeling. 

C-2.2 The  manner  in which fumigants are sold, used, 
applied, stored, shipped, or otherwise handled, including dis- 
posal procedures, and the manner in which fumigations are 
conducted, is governed directly by the language of the label 
or labeling under  which a fumigant is registered with the U.S. 
Environmental  Protection Agency, Pesticide Registration 
Division, Washington, DC. It is a violation of federal law for 
any pesticide, including those registered as fumigants, to be 
used in any manner inconsistent with the registered label or 
labeling. 

C-3 Fire and Explosion Prevention and Protection. 

C-3.1 A tho rough  c leanup  should  be made ,  and  all 
refuse, oily waste, and other  combustible material, except 
that needing fumigation, should be removed from the area 
to be fumigated pr ior  to the sealing of the premises. 

C-3.2 All fire protection equipment  such as sprinklers, 
alarms, and fire pumps should remain in an operat ing con- 
dition dur ing  fumigation. 

C-3.3 While the space is being sealed and dur ing  the 
fumigation and ventilation period,  the use of matches, 
smoking materials, fires, and open flames, including ttame- 
powered fumigant gas detection devices and any similar 
source of ignition, should be prohibited.  

C-3.4 If it is necessary to heat the enclosure being fumi- 
gated during the fumigation, only enclosed steam or hot 
water systems should be used. The boiler thermostats should 
be effectively sealed off from the area being tiamigated. 

C-3.5 When buildings or other  enclosures in which elec- 
trical powered equipment  is located are being fumigated, 
all switches controlling electrical power to the port ion of 
the building being fumigated should be locked in the open 
position or all current-carrying conductors  disconnected 
pr ior  to fumigation. 

Exception: Elech4eal equipment that is explosionproof or rated for 
the area need not be locked out prior to and during fumigation. 
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C-3.6 Tempora ry  remote control power leads with con- 
trol switches located outside the fumigated space should be 
installed for powering circulating fans in the fumigated 
space. Such fans should be approved  tbr the intended use. 

C-3.7 Control  valves for gas, oil, or other  fuel systems, if 
in the area of fumigation, should be closed pr ior  to the 
beginning of the fumigation operation.  

C-4 Storage and Handling.  

C-4.1 Fumigants,  whether  packaged in cartons, drums,  
bulk tanks, or other  containers,  should be stored in locked, 
dry, well-ventilated, enclosed areas. 

C-4.2 Fire hazards as well as lite and health hazards are 
caused by the misuse of fumigants. Direct contact of metal 
phosphide  fumigants to water, acids, or many other  liquids 
can cause rapid generation of hydrogen phosphide and a 
fire. Piling of tablets, pellets, p repacked  ropes,  or dust  
from their fragmentat ion can cause a t empera ture  increase 
and confine the release of gas so that ignition could occur. 

C-4.3 Fumigant storage areas should be properly posted to 
indicate the hazardous nature of the material being stored. 

C-4.4 When  fumigants  are  be ing  hand led ,  smoking,  
matches, ()pen flames, or other  sources of  ignition should 
be p roh ib i t ed  in the vicinity of  such handl ing .  Metal 
phosphide  fumigant containers should be opened outside 
or near well-ventilated areas and should be protected f iom 
water exposure.  These containers should not be opened in 
a hazardous atmosphere.  

C-4.5 Metal phosphide  fumigants can react with water. 
Theretore ,  fumigation using metal phosphides  should be 
avoided in wet grain. Containers of metal phosphide  fumi- 
gants should be opened in open air as, under  certain con- 
ditions, they can tlash uptm opening. 

C-4.6 When tumigants are transferred f iom storage areas 
to the area of application, to commodities,  or ti)r space 
fi, migat ion,  only a quanti ty sufficient fi)r a reasonable  
pe r iod  of  need should be moved.  Unused  fumigants  
should he re turned to storage or disposed of as directed on 
the label. 

C-5 Hazard Warning. 

C-5.1 All areas where fumigants are stored should be 
posted,  uti l izing warn ing  placards  in accordance  with 
NFI)A 704, Slaudard ,S~'~tem for  the Ideutificaliou of  the Fire 
Hazards ~!/ Mah, rials. 

C-5.2 It is pret;erable that fumigant storage areas should 
be lucated in a secured, detached outside building built of 
noncomhustible construction. 

C-5.3 All areas where tmnigants are in use should be 
placarded according to the thmigant  label. 

A p p e n d i x  D E m p l o y e e  H e a l t h  and  Safety  

771~ Appeiid~x i~ m~l a pa~! o/ the ivquiremeuts o/ thr~ NFPA do(umetll 
bid ~ m(huh'd /or n!/ormahomd pm)m~e~ otd~'. 

D-1 Employee heahh and satiety in operations depend on the 
recognition of actual or potential hazards, conDolling or elimi- 
nating dmse hazards, and training employees to work sadly. 

D-2 The  following guidelines are recommended  for the 
recognition, evaluation, and control of actual or potential 
hazards. 

D-2.1 Training programs should be instituted to proper ly  
intorm employees about the hazards involved in starch 
plants with emphasis on the following areas: 

(a) Fire and dust explosion hazards, 
(b) Sources of ignition and their control, 
(c) Confined spaces and bin entry and cleaning, 
(d) Fumigatiou, 
(e) Housekeeping,  and 
(t) Fire protection equipment.  

D-2.2 Emergency procedures  to be followed in case of 
fire or explosion should be established. All employees  
should be thoroughly indoctr inated in these procedures.  

D-2.3 Procedures should be established for the recogni- 
tion and control of employee exposure  to air contaminants. 

D-2.4 Procedures should be established tor locking out 
equipment  under  any conditions where start-up of  such 
equipment might subject etnployees to a hazardous situation. 

D-2.5 The work area should be maintained in as clean, 
orderly, and sanitary a manner as working conditions allow. 

D-2.6 Personal protective equipment  should be required 
for each employee wherever bodily injury or heahh hazard 
is a possibility. 

A p p e n d i x  E S c h e m a t i c s  o f  T y p i c a l  P n e u m a t i c  

C o n v e y i n g  I n s t a l l a t i o n s  

This Appendix is )lota part o/the requirement,x o[ this NFPA document 
but t,~ i~cluded lot m/ormatiotml purpo~e~ oul~. 

Single, double, triple stage 
Air flow control Manifold ~ centrifugal fan 
valve (damper) , ~ ,  ' " !" ~".1) 

Primary - .  ~ ~_j.d_~l, air-material 
separators 

Sight 
Sight glass ~ U~c/glass 

Pneumatic ~ ~ Air lock 
tubing Product Product Product 

][~ Roller ~ i c a l l y  
III II III cleaned 

I III II III secondary Air ~ Air III II III air- V Product III II II1 material 
Air = ~ =  ~ ~IL L ~ separator 

Material pick-up device ' ' ~  Air lock 

Figure E-1 Multiple strand system, NEGATIVE PRESSURE TYPE, typi- 
cal for cereal mills. 
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Single, double, triple stage ~ , , ~ T o  secondary 
centrifugal fan ~ . ~ [ ~  ' ~  air-pm?ttrla/r 

Header ~ ~ pri_%a?erial ~ to atmosphere 

U separator '-- Duct 
Sight glass 

x~--- -  Air lock 

Pneumatic tubing ~ / ~ h  scalp 

Magnet ~ ~ Reject 
v ~ Box car To processing or storage 

Noz t Bulk 
~ storageL A A ) Or 

Flexible ~ • Or tube !. Slide._gates_e~__ _~_  _ ~ _ =::~ <Ai r  

', Bulk 
[ " ~  Hopper car storage L .,/I ~ , .  ; Or 

! Slidegates~ :~ :~ 

4 2  'x-<,'#,~ ,L __.,,_'" -.-:' ' /..~ F '~  "~- - - • - - - - - ~I - ~ ~,...gir Mechanical 
Material pick-up device conveymg 

Figure E-2 Typical car unloader system, NEGATIVE PRESSURE TYPE, 
low capacity. 

Header Duct to 
Combination primary-secondary ~ ~, atmosphere 

air-material separator | |Pres,su, ~ t 
I re"eT , I  i3 

" ~ _ ~ i a l v e  ~ ~ Muffler 

Pneumatic tubing - .  ' ~  I Positive \ \ Pressure \ ~ _ disptacement uauge / " ~  blower 
.. f . ~ _ _  /Rough scalp 
Magnet ~ Reject 

z ~  Box car To processing or storage 

Noz 
l Bulk 

' ' / T s t ° r a g e L  A A ) Or 
I Flexible ~ Slide gates~ y "~" . 

Or tube n _ _ ~1- - --~- - _.z _ _ _w_ _ _ =::~-''Air 

', Bulk 
I I H°pper & storage L /l',. /L. ) Or 
I ~ A ~  car i Sl idegates~ y y 

. ,,, , , A i r  ~ ~ _,',.~ __z/_~ , ~ j ~ t 
"~ l;---~'k--~ "-"~ - - - • -  - - - 41- 4:=:::1~.. Air Mechanical 

~-- Material pick-up device " conveying 

Figure E-3 Typical car unloader system, NEGATIVE PRESSURE TYPE, 
high capacity. 

Duct to secondary air-material 
separator or to atmosphere 

& P r i m a r y  
J 1 / air-material 

Primary I I I separator 
air-material I ~'~ 
separator\ I 

Pressure ' 'er ~ I ~4~ 
relief n Heaa I ~ ~ o u g h  scalp 
valve ~ L ~  ql ~ I / ~.. .=.~. j  ~ 

PressureO--~ l I .,~ ^, \ ~ R e j e c t  
gauge I Sig ht ~ I .... u .... 

Positive I g l a s s y ,  ~ "- I T ° P  r°cessigg °r st°rage 
displacement / I \ /  
blower | .  I -N" 4 '  

Boxcar * \  I , - ,~ '~ l  L ~ IT-  _ ~"-----Air lock 
lAir I m J, ~ Pressure gauge 

Noz;le 1,,,'* I " .  ~ ', . . . .  
~ I Bulk r ~ ~ 

i i ~ • storane I I I I Or , - - , ]  , ~ \ /%. / %  / 
_ Flexible 'l Slidegates'~ " ~  Y . 
ur tube I - - - -~1- - --~- - --Z- - .-.'Z - - [~:~-~_~ Air 

Hopper car ~ " 
i - ~  ', Bulk ~ _  

~, storage L A A ) Ur 
Pneumatic ~j Slide ares [ W ~  tubing \ , g e s y  ~ ~ /  

¢ ~ - ~ -  - - • - - -'~L- - - 41 - --J~- ~4~:~<Air M;chanical 
Material pick-up device conveying 

Figure E-4 Portable car unloader and transfer system, combination 
NEGATIVE PRESSURE TYPE and POSITIVE PRESSURE TYPE, high 
capacity. 

Duct to secondary air-material 
separator or to atmosphere 

Primary 
air-material 
separator 

"q~"-~ Air lock 

Product in \ Product out 
\ 

~ l t l l  ¢.,, Two way valve 

Filter i l f f ler  Pneumatic tubing 

Air r 

~ _ ~  ressure gauge 
Pressure relief 

Figure E-5 Typical transfer system, POSITIVE PRESSURE TYPE, high 
capacity. 
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Two-way 
valves 

Material in 

Air lock ~ 
feeder 

Single, double, or triple 
stage run-in centrifugal fan 

Duct to secondary air-material 
separator or to atmosphere 

t Primary 
air-material 
separator 

Air lock 

Material out 

/ Pneumatic tubing 

Figure E-6 Typical transfer system, POSITIVE PRESSURE TYPE, low 
capacity. 

Return header 

Two-way t valves 

Material in 
Material out 

Air / Pneumatic tubing 
lock ~ 
feeder L 

~ ~Single doubl~, or t r i p l e ,  
stage centrifugal fan 

Figure E-8 Typical recirculating transfer system, POSITIVE PRESSURE 
TYPE, low capacity. 

Return header q 

f Two-way 
valves 

Secondary ( y - - "  ~- 
air-material ] 
separator ~ 
J Primary 

J air-material 
Material in separator 

Adequate 
suction 
relief 

Fines Pressure 
,~ relief 

valves 
Pressure\ 

-ofgaugei \ 

,= ? 
Positive 
displacement 
blower 

Material out 

i 
./ Pneumatic tubing 

Dust-tight hopper 

Air lock feeder 

Figure E-7 Typical recirculating transfer system, POSITIVE PRESSURE 
TYPE, high capacity. 

Primary 
air-material 
separator 

Pneumatic 
tubing 

Material in 

Feed-in 
device 

Sight 
glass 
Air 
lock 

Material out 

Pressure 
relief ,.~ 
valve ~ 

Pressure 
gauge O- 

Positive (~ 
displacement " 
blower 

O- 
Pressure 
gauge 

Duct to secondary-air ,~ 
Returnmaterial or to atmosphere / 

he ~ Primary 

'--I / , ~  s%~P erdatlor 
air- 

O~r | Secondary 
, | air-material 

~separator  Material 

Fines out 

.,= ) Pneumatic 
'" ----  tubing ~ 

[ Material in I 
J Adequate I 
I suction I 
/ relief "[ 

t "~ [ Dust- 
] ~--'t-7 tig;tper 

o 

| J. Air lock 
L ~ feeder 

Pressure 
relief valve 

Figure E-9 Typical transfer system, combination POSITIVE PRESSURE 
TYPE and NEGATIVE PRESSURE TYPE, high capacity. 
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A p p e n d i x  F R e f e r e n c e d  P u b l i c a t i o n s  

F-1 The tollowing documents  or port ions thereof  are ref- 
erenced within this s tandard tbr informational purposes 
only and thus are not considered par t  of  the requirements  
of this document.  The  edition indicated for each reference 
is the current  edition as of the date of the NFPA issuance 
of this document.  

F-I.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 13, Standard,for the Installation of Sprinkler Systems, 
1994 edition. 

NFPA 14, Standard for the Installation of Standpipe and 
Hose Systems, 1993 edition. 

NFPA 15, Standard for Water Spray Fixed Systems for Fire 
Protection, 1990 edition. 

N FPA 43D, Code for the Storage of Pesticides, 1994 edition. 

NFPA 51B, Standard for Fire Prevention in Use of Cutting 
and Welding Processes, 1994 edition. 

NFPA 58, Standard for the Storage and Handling of Lique- 
fied Petroleum Gases, 1995 edition. 

N FPA 68, Guide for Venting of Deflagrations, 1994 edition. 

NFPA 69, Standard on Explosion Prevention Systems, 1992 
edition. 

NFPA 72, National Fire Alarm Code, 1993 edition. 

NFPA 77, Recommended Practice on Static Electricity, 1993 
edition. 

NFPA 86, Standard for Ovens and Furnaces, 1995 edition. 

NFPA 91, Standard for Exhaust Systems for Air Conveying of 
Materials, 1995 edition. 

NFPA 220, Standard on Types of Building Construction, 
1995 edition. 

NFPA 231, Standard for General Storage, 1995 edition. 

N FPA 231 C, Standard for Rack Storage of Materials, 1995 
edition. 

NFPA 497B, Recommended Practice for the Classification of 
Class H Hazardous (Classified) Locations for Electrical Installa- 
tions in Chemical Process Areas, 1991 edition. 

NFPA 601, Standard on Guard Service in Fire Loss Preven- 
tion, 1992 edition. 

NFPA 650, Standard for Pneumatic Conveying Systems for 
Handling Combustible Materials, 1990 edition. 

NFPA 704, Standard System for the Identification of the Fire 
Hazards of Materials, 1990 edition. 

F-1.2 Other Publications. 

F-1.2.1 AMCA Publication. Air Movement and Control 
Association, 30 West University Drive, Arlington Heights, 
IL 60004. 

AMCA Standards Handbook 99-0401-86, Classification for 
Spark-Resistant Construction, 1986. 

F-1.2.2 ANSI Publication. American National Standards 
Institute, 11 West 42nd Street, New York, NY 10036. 

ANSI B56.1, Safet~ Standard for Low Lift and High Lift 
Trucks, 1993. 

F-1.2.3 ASME Publication. American Society of  Mechan- 
ical Engineers, 345 East 47th Street, New York, NY 10017. 

ASME Unfired Boiler and Pressure Vessel Code, Section 
VIII ,  1992. 

F-1.2.4 ASTM Publication. American Society for Testing 
and Materials, 1916 Race Street, Philadelphia, PA 19103-1187. 

ASTM E 1226, Standard Test Method for Pressure and Rate 
of Pressure Rise Jar Combustible Dusts, 1992. 

F-1.2.5 Factory Mutual Research Corporation Publica- 
t ions .  Fac to ry  Mutua l  Resea rch  C o r p o r a t i o n ,  1151 
Boston-Providence Turnpike ,  Norwood, MA 02062. 

Approval Standard for Electrical Battery Powered Industrial 
Trucks, Types E and EE. 

Approval Standard for Gasoline or Diesel Engine-Powered 
Industrial Trucks, T~pes G, GS, D, or DS. 

Approval Standard for LP-Gas Engine-Powered Industrial 
Trucks, Types LP and LPS. 

F-1.2.6 National Grain and Feed Association Publication. 
National Grain and Feed Association, 725 15th Street, NW, 
Suite 500, Washington, DC 20005. 

Emergency Preplanning and Fire Fighting Manual -- A 
Guide for Grain Elevator Operators and Fire Department Offi- 
cials, 1987. 

F-1.2.7 UL Publ icat ions .  Underwr i t e r s  Labora to r i es  
Inc., 333 Pfingsten Road, Northbrook,  IL 60062. 

UL 558, Standard for Internal Combustion Engine-Powered 
Industrial Trucks, 1991. 

UL 583, Standard for Electric-Battery Powered Industrial 
Trucks, 199 I. 

F-1.2.8 U.S. Government Publication. U.S. Government  
Printing Office, Super in tendent  of Documents, Washing- 
ton, DC 20402. 

Code of Federal Regulations, Title 29, Part 1910.272. 
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6 1 - 2 6  PREVENTION OF FIRES AND DUST EXPLOSIONS IN AGR1CULTUILM+ AND FOOD PRODU(TFS FACIIATIES 

I n d e x  

' ~ '  1995  N a t i o n a l  F i re  P r o t e c t i o n  A s s o c i a t i o n ,  Ml  R i g h t s  R e s e r v e d .  

T h e  c o p y r i g h t  in tiffs i n d e x  is s e p a r a t e  a n d  d i s t i nc t  f r o m  t h e  c o p y r i g h t  in t h e  d o c u m e n t  w h i c h  it i n d e x e s .  T h e  l i c e n s i n g  p r o v i s i o n s  set  f o r t h  
fo r  t h e  d o c u m e n t  a r e  n o t  a p p l i c a b l e  to  th is  i n d e x .  T h i s  i n d e x  m a y  n o t  b e  r e p r o d u c e d  in  w h o l e  o r  in p a r t  b y  a n y  m e a n s  w i t h o u t  t h e  e x p r e s s  
w r i t t e n  p e r m i s s i o n  o f  t h e  N a t i o n a l  F i re  P r o t e c t i o n  A s s o c i a t i o n ,  Inc .  

-A- 
Access  doors /open ings  

Bins ,  t a n k s ,  a n d  silos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -5 .3  to  2 -5 .4  
G r a i n  d r v e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 - 2 . 2 . 5  
H e a t  e x c h a n g e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 -1 .3  
L e g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 - 4 . 2 . 4  to 5 -4 .2 .6 ,  A - 5 - 4 . 2 . 5  
S t a r c h  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -4 .2 .2  
W a t e r  e x t i n g u i s h i n g  t h r o u g h  . . . . . . . . . . . . . . . . . . . . . . . . . . .  A,_ 10-6 .2(a )  

Agricultural  dusts  
D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4, A - l - 4  
Enf i s s ions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-2 ,  A-8 -2 .1 ,  A-8 -2 .2  
E x p l o s i o n  h a z m ' d s  . . . . . . . . . . . . .  4 -2 .1 ,  A-4 -2 .1 ,  A-6 -3 .1 ,  A-6 -4 .2 .1 ,  

T a b l e  A-4-2 .1  
I g n i t i o n  h a z a r d s  . . . . . . . . . . . . . . . . .  \ - 6 -1 ,  A-6 -3 .1 ,  A-6 -4 .2 .  l ,  A-7 -1 .4  
R e m o v a l  o f  l a y e r e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-1 ,  A-8 -1 .3  
R e t u r n  to  sys te ,n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -2 .2  to 8 -2 .3 ,  A-8-2 .2  

Air heat ing  systems,  grain dryer . . . .  6 -2 .3 ,  A-6-2 .3 .1  to A - 6 - 2 . 3 . 2  
Air-material  separators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-4 ,  A-9 -4 .2  
Al ignment  moni tors  . . . . . . . . . . . . . . . . .  5 - 4 . 2 . 1 3 ,  A-5 -4 .2 .8 ,  A - 5 - 4 . 2 . 1 3  
Applicabi l i ty  of  standard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-3 
Approved  (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4, A-1-4 
Authority  having jur i sd ic t ion  (definition) . . . . . . . . . . . . . . .  1-4, A-1-4 

-B- 
Bearings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1,  A-5 -1 .3  

E x t i n g u i s h m e n t  m e t h o d  fi)r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10-6 .4  
M o n i t o r i n g  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A - 5 - 4 . 2 . 8  

Belts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,~ee a l so  C o n v e y o r s  
A l i g n m e n t  m o n i t o r i n g  dev ices  . . . . . . . . . . . . . . . . . . . . . . . . . . .  A - 5 - 4 . 2 . 8  
Dr ive  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-2  
F i r e - r e s i s t a n t  b e l t i n g  m a t e r i a l  ( de f i n i t i on )  . . . . . . . . . . . . . . . . . . . . .  1-4 

Bin decks ,  means  of  egress  for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4.1.2 
Bins 

C o n c r e t e ,  e x t i n g u i s h m e n t  m e t h o d s  for  . . . . . . . . . . . . . .  A - 1 0 - 6 . 2 ( d )  
C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-5,  A-2-5 .2  
Dus t  co l l ec to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -3 .2  
l )u s t  s t o r a g e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -3 .9 ,  A-8 -3 .9  
E n c l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -2 .1 .2  
O v e r t t o w  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 - 4 . 2 . 1 4  
V e n t i n g  . . . . . . . . . . . . . . .  2 -5 .2 ,  3-2,  4 -2 .1 ,  A-2 -5 .2 ,  A-3 -2 .2 ,  A-4-2.1  

Bonding ,  e lectrical  
t ' n e u m a t i c  c o n v e y i n g  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . .  9 -2 .1 ,  A-9-2.1  
l ' r o c e s s i n g  m a c h i n e r y  a n d  e q u i p m e n t  . . . . . . . .  5 -5 .1 .3 ,  A - 5 - 5 . 1 . 3  
T r a n s p o r t  m o d e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 -5 .1 ,  A-9-5 .1  

Boot sect ions ,  e levator 
Access  d o o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -4 .2 .5 ,  A-5 -4 .2 .5  
Dus t  c o n t r o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-2 .1 .1  
I ) u s t t i g h m e s s  o f .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -4 .2 .4 ,  A-5 -4 .2 .5  
W a t e r  e x t i n g u i s h i n g  in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A- 10-6 .2(a)  

Bucket  e levators  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-4 ,  A-5 -4 .1 .2 ,  A-5 -4 .1 .3  
B u l k  r a w  g r a i n ,  h a n d l i n g  . . . . . . . . . . . . .  5 -4 .1 ,  A-5 -4 .1 .2 ,  A-5 -4 .1 .3  
l )us t  c o n t r o l  in . . . . . . . . . . . . . . . . . . . .  8 -2 .1 .1 ,  8 -2 .2  to 8 -2 .3 ,  A-8 -2 .2  
E x p l o s i o n  v e n t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-4 -3 .3  
E x t i n g u i s h m e n t  m e t h o d s  t o r .  . . . . . . . . . . . . . . . . . . . . . . . . . .  A- 10-6 .2(a)  
M o t o r s  a n d  d r i v e  t r a i n s  . . . . . . . . . . . . . . . . . . . . . . . . .  5 -4 .2 .7 ,  : \ - 5 -4 .2 .7  

Bui ld ing  fire protect ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C h a p .  10, A-10  
Bulk material  conveyors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -3 .2 ,  A-5-3.1  
Bulk raw grain 

D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
l , egs  h a n d l i n g  . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -4 .1 ,  A-5 -4 .1 .2 ,  A-5 -4 .1 .3  

Burning  materials ,  removal  of  . . . . . . . . . .  6 - 2 . 2 . 6  to 6 -2 .2 .7 ,  10-6 .2 ,  
A-10-6 .2 (c )  to (d) 

-C- 
Chemica l  fires . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A- 10-6.2(e) 
Cleaning  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-1, A-8-1 .3  

E n g i n e  a n d  m o t o r - d r i v e n  e q u i p m e n t  . . . . . . . . . . .  11-5 .5 ,  A-I  1-5.5 
t t e a t  e x c h a n g e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 -1 .3  
P r o c e s s  m a c h i n e r y  a n d  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . .  5 -5 .1 .4  
P r o d u c t  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -4 .2 .2  to  6 -4 -2 .3  
W o r k  a r e a s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D-2 .5  

Comfort heat ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-2 
Compres sed  air . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -1 .2  
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H o s e  l i n e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10-4 .1 ,  A-6 -2 .6 .3  
H o t  w o r k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-2,  A- 1 1-2 

D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
H y d r a n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-3 

-I- 
I g n i t i o n  s o u r c e s  

P r o d u c t  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-6-3 .1  
S t a r c h  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -4 .2 ,  A-6-4 .2 .1  

I g n i t i o n  t e m p e r a t u r e ,  o f  d u s t s  . . . . . . . . . . . . . . . . . . . . . . . .  A-6-1,  A-7-1.4  
I n e r t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-3 .1  to 4 -3 .2 ,  5 -4 .1 .3 ,  A-10 -6 .2 ( e )  
I n s i d e  l e g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -1 .5 .3 .1  
I n s p e c t i o n  

P r o d u c t  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -4 .2 .2  to  6 -4 -2 .3  
I n s p e c t i o n ,  d r y e r  p r o t e c t i o n  s y s t e m s  . . . . . . . . . . . . . . . . . . . . .  6 -5 ,  A-6 -5  
I n s p e c t i o n  o p e n i n g s  . . . . . . . . . . . . . . . . . . . . . .  .see Access  d o n r s / o p e n i n g s  
I n t e r i o r  l e g s  . . . . . .  5 -4 .1 .3 ,  5 -4 .2 .3 ,  5 - 4 . 2 . 1 3 ,  A-5 -4 .1 .3 ,  A - 5 - 4 . 3 . 1 3  
I n t e r i o r  s u r f a c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . see  a £ o  Walls ,  i n t e r i o r  

C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-2 ,  A-2 -2  
O f  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -2 .2 .3 ,  6 -3 .1 ,  A-6-3 .1  

I n t e r l o c k s ,  s a f e t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 - 4 . 3 . 2  

-L- 
L a b e l e d  ( d e f i n i t i o n )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
L a g g i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 -3 .2 ,  5 - 4 . 2 . 1 2  
L e g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  see B u c k e l  e l e v a t o r s  
L i s t e d  ( d e f i n i t i o n )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4, A-1 -4  
L o c a t i o n  

D u s t  co l l e c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 -3 .2  
Dus t  s t o r a g e  b i n s / t a n k s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 - 3 . 9  
( ; r a i n  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -2 .1 ,  A-6-2 .1  
H e a l  e x c h a n g e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 -1 .4  
P e r s o n n e l - i n t e n s i v e  a r e a s  . . . . . . . . . . . . . . . . . . . . . . . .  2 -1 .5 .1  to 2 -1 .5 .4  
Rece iv ing ,  s h i p p i n g ,  h a n d l i n g ,  a n d  s t o r i n g  taci l i l ics  . . . . . . .  2 -1 .5  

L P - G a s  
B u r n e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 -2 .3 .5  
S t o r a g e  o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-7,  A-I  1-7.2 

-M- 
Manl i f t s ,  e n c l o s u r e s  for  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4.2 
M a r i n e  t o w e r s  

C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-6  
D e f i n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 

M a s o n r y  c o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -1 .4 ,  A-2 -1 .4  
M e a n s  o f  e g r e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4  
M o t i o n  d e t e c t o r  d e v i c e s  . . . . .  5 -4 .2 .8 ,  5 - 4 . 2 . 1 3 ,  A-5 -3 .1 ,  A-5 -4 .2 .8 ,  

A - 5 - 4 . 2 . 1 3  
M o t o r - d r l v e n  e q u i p m e n t  . . . . . . . . . . . . . . . . . . .  11-5,  A - 1 1 - 5 . 2 ,  A-I  1-5.4 
M u l t i p l e - d i r e c t i o n  v a l v e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 -3 .4  

-N-  
N o n a q u e o u s  a g e n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~\- 10-6 .2(e)  

-O- 
O h m s  p e r  s q u a r e  (def in i t ion)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
Oi l s ,  s torage  o f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-7, A-I 1-7.2 
O p e n i n g s  

A c c e s s / i n s p e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . .  ,~ee Access  d o o r s / o p e n i n g s  
F i re  w a l l s / p a r t i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 -3 .2  
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O u t s i d e  c o n t r a c t o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-8, A-1 1-8 
O v e r f l o w  s y s t e m s ,  b i n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-4 .2 .14 

. p .  

P e n e t r a t i o n  s e a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3.2 
P e r m i t s ,  h o t  w o r k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-2.2 to 11-2.4 
P e r s o n a l  p r o t e c t i v e  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D-2.6 
P e r s o n n e l - i n t e n s l v e  a r e a s  . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1.5.1 to 2-1.5.4 
P h o s p h i n e  f i r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-10-6.2(e)  
P i p i n g ,  p n e u m a t i c  c o n v e y i n g  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-3 

P i t s  
Dus t  co l l ec t ion  sys tem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-3.6, A-8-3.6 
E x p l o s i o n  v e n t i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-2.1 

P l a n s  
E m e r g e n c y  p r e p l a n n i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10-5 
Fi re  p r o t e c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-6 

P n e u m a t i c  c o n v e y i n g  s y s t e m s  . . . . . . . . . . . . . . . .  C h a p .  9, A-9, App .  E 
P n e u m a t i c  f i l t e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-4.2.3,  A-9-4.2.3 
P o w e r  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,~ee Elec t r ica l  e q u i p m e n t  
P r e s s u r e - r e l i e f  v a l v e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-3.3 
P r o c e s s i n g  m a c h i n e r y  a n d  e q u i p m e n t  . . . . . . . . . . . . . . . . . . .  5-5, A-5-5 
P r o d u c t  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-3, A-6-3.1 
P r o d u c t  p u r i f i e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-3.2, 9-4.2.5,  A-9-4.2.5 
P r o p e l l a n t - a c t u a t e d  t o o l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-3 
P u r p o s e  o f  s t a n d a r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-2, A- l -2 .1  

-R- 
R e c e i v i n g  c o n v e y a n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-5, A-9-5 
R e c e i v i n g  f a c i l i t i e s  

C o n s t r u c t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1.5, 5-5.1.1,  A-5-5.1 
R e c i r c u l a t i n g  e x h a u s t  a i r  s y s t e m s  . . . .  3-1.2, 6-2.2.4,  8-3.8, 9-4.2, 

A-8-3.8,  A-9-4.2 
R e f e r e n c e d  p u b l i c a t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . .  C h a p .  12, App .  F 
Roof s  

M e a n s  of  eg re s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4.1.2 
W a t e r  fog a p p l i e d  to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-10-6 .2(d)  

-S- 
Sa fe ty  c o n t r o l s ,  g r a i n  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-2.4 
S c o p e  of  s t a n d a r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l -  1, A- 1 - 1 
S c r e w  c o n v e y o r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-3.1, 5-5.1.5 
Shaf t s ,  n o n c o m b u s t i b l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4.2 
S h a l l  ( de f i n i t i on )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
S h i p p i n g  c o n v e y a n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-5, A-9-5 
S h i p p i n g  f a c i l i t i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .~ee R e c e i v i n g  facil i t ies 
S h o u l d  ( d e f i n i t i o n )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
S h u t t e r s ,  f i re  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3.2 
S i lo s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-5, A-2-5.2 

C o n c r e t e ,  e x t i n g u i s h m e n t  m e t h o d s  for . . . . . . . . . . . . . .  A-10-6 .2(d)  
V e n t i n g  . . . . . . . . . . . . . . . . . . . . . . . . .  2-5.2, 3-2, 4-2.1,  A-2-5.2,  A-3-2.2 
W a t e r  gas  r e a c t i o n  in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-10-6.2(f) 

S m o k i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-6, A-11-6,  C-4.4 
S p a r k  a r r e s t e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-5.3, 11-5.5.2 
S p a r k - p r o d u c i n g  t o o l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-3 
S p o n t a n e o u s  i g n i t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-6-3.1,  A-6-4.2.1 
S p o u t s  . . . . . . . . . . . .  5-3.3 to 5-3.5,  5-4.2.11,  5-4,2.14,  A-5-3,  A-5-3.5 

M a r i n e  t ower s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-6.4 
T r i b u t a r y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-5.1.2,  A-5-5.1.2 

S p r i n k l e r  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3.1, 10-2, B-1 
G r a i n  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-6-2.6.3 
H e a t  t r a n s f e r  sys tems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-1.2.2 

S ta i r s ,  e n c l o s u r e s  fo r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-4.2 
S t a n d p i p e  a n d  h o s e  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . .  10-4, A-10-4.3  
S t a r c h  (de f i n i t i on )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-4 
S t a r c h  d r y e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-4, A-6-4 
S t a r c h  m a n u f a c t u r i n g  a n d  h a n d l i n g  

Dus t  co l l ec t ion  sys tem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-3.5. A-8-3.5 
H a z a r d s  of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D-2.1 
P r o c e s s i n g  m a c h i n e r y  a n d  e q u i p m e n t  . . . . . . . . . . . . . . . . . . . . . . .  5-5.2 

S ta t i c  e l e c t r i c i t y  ... 5-5.1.3,  9-2.1, 11-4, A-5-5.1.3,  A-9-2.1,  A-11-4 
S t e a m  s m o t h e r i n g  s y s t e m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A-6-2.6.3(e)  
S t o r a g e  

C o n s t r u c t i o n  of  facil i t ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-1.5, 2-3.1 
E n c l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-2.1.2 
O f  f u m i g a n t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C-4, C-5.1 to C-5.2 
Misce l l aneous  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-10 
O f  oils, f l a m m a b l e  l iqu ids ,  a n d  LP-Gas  . . . . . . . . . . .  11-7, A-11-7.2 

S u b t e r r a n e a n  t u n n e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  see  T u n n e l s  
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