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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals 
on matters relating to the content of" the document, write to the Secretary, Standards Council, National Fire 
Protection Association, 1 Batterymarch Park, RO. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing 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. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with appli- 
cable laws and this document may not be construed as doing so. 

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 tox- 
icity 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 cmnmittee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic" 
products of cmnbustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents |or which they are responsible to be sure that the documents respond to this 
current concern. "lb assist the committees in meeting this request, the Board has appointed an advisory com- 
mittee to provide specific guidance to the technical cmnmittees 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). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instrmnents. Any deletions, additions and changes 
desired by the adopting authority must be noted separately. Those using this method are requested to notify 
the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by refi:rence" 
means the citing of title and lmblishing 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 royahy-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 
la~ provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof: 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's lawmak- 
ing or rulemaking process. B. Once this NFPA Code or Standard has been adopted into law, all printings 
of this document by public authorities with lawmaking or rulemaking 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 clue notice of NFPA's cowright is contained in each copy. Such license shall be granted 
only upon agreement to pay NFPA a royalt'~: This royalty is required to provide funds for the research and 
development necessary to continue the work of NFPA and its vnhmteers in continually updating amt revising 
NFPA standards. Under certain circumstances, public authorities with lawmaking or rulemaking powers may 
apply tot and may receive a special royalty when the public interest will be served thereby. 

3. Scope of License Grant - -  The terms and conditions set tbrth above do not extend to the index 
to this document. 

(For further explanation, see the Policy Ccmcerning the Adoption, Printing and Publication of NFPA 
1)ocuments which is available upon request ti'om the NFPA. I 

Statement on NFPA Procedures 

This material has been developed under the lmblishcd procedures of the National Fire Protection Associa- 
tion, which are designed to assure the appointment of technically competent Committees having balanced 
representation. While these procedures assure the highest degree of care, neither the National Fire Protection 
Association, its members, nor those participating in its activities accepts any liability resulting from com- 
pliance or noncompliance with the provisions given herein, tot any restrictions imposed on materials or pro- 
cesses, or fbr the comph'teness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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Stay up-to-date on fire codes with this 
super, money-saving service! 
In the dynamic world of fire protection, you need to keep up with current fire code requirements, recent 
changes, and new developments. The National Fire Codes ~' Subscription Service makes that an easier job! 
This complete service delivers every NFPA code and standard directly to you--over 280 essential codes 
in all! As a subscriber, you automatically receive new and revised documents from NFPA's Annual and 
Fall Meetings--as soon as they are published. Plus, additional mailings keep you informed of changes 
as they happen, so you are always working with the latest requirements. 
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Copyright ~, 1993 NFI'A, All Rights Reserved 

NFPA 664 

Standard for the 

Prevention of Fires and Explosions in 

Wood Processing and Woodworking Facilities 

1993 Edition 

This edition of NFPA 664, Slamlard./br the Prevention of Fires and Explosion,s i,t Wood 
Processi~g and Woodwortdng Facilitie.~, was prepared by the Technical Committee on 
Wood, Paper and Cellulosic Dusts and acted on by the National Fire Protection Associa- 
tion, Inc. at its Annual Meeting held May 24-27, 1993, in Orlando, FL. It was issued by 
the Standards Cotmcil on July 23, 1993, with an ettiective (late of August 20, 1993, and 
supersedes all previous editions. 

The 1993 edition of this document has been approved by the Alnerican National 
Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the margin of the pages 
on which flmy appear. These lines are included as an aid to the user in identit~ing 
changes fiom the previous edition. 

Origin and Development of NFPA 664 

NFPA activity in the lield of wood dust explosion hazards dates li'om 1930, when work 
on a Code <m l'I'00d Hour Mam(fiuturit~g (N<>. 662) was initiated. The tirst edition was 
adopted in 1931, and subsequent editions were issued in 1940, 1942, 1946, and 1949. A 
separate (;ode on Woodwod¢ing Plants (No. 663) was added in 1934, and reissued in 1952 
and 1959. In 1960 these two codes were conlhined in a new Code/br the Prevention o[Dus! 
Explosion,s m Woodworking al~d H'ood Flour Mam~facturing Plal~ts (No. 6641, and revised 
editions were adopted in 1962 and 1971. The 1981 edition of the standard consisted of 
a complete rewrite. The 1987 edition clarified the intent of numerous existing require- 
ments. A new chapter which covered thermal oil heating systems was added as a result 
of increased use of these systems in industry. The format of the 1987 revision was to 
confol'm with the N FPA Manual q/St~'le. 

For this 1993 edition, the Committee has provided intormation on the characteristics 
of wood dust covered by the standard, clarified the dust collection requirements includ- 
ing the provisions tbr recycling exhaust air, and incorporated minor editorial revisions 
to comply with the NFPA Manual ~!/ St~:le. 
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Technical Committee on Wood, Paper and Cellulosic Dusts 

Peter H. Billing, Nat'l Forest Products Assn., FL 
Byron G. Bombay,  KraftMaid Cabinetry (Mascn Inc.), OH 
Kenneth W. Dungan, Professional Loss Control Inc.. T N  
Thomas E. Frank, Factory Mutual  Engr  Assn., WA 

James M. Ingalls ,  Industrial  Risk Insurers ,  CT  
(Rep. Industrial  Risk Insurers)  

Lowell E. Panli ,  Lowell E. Pauli & &ssoc. Inc., OR 
C. Curtis Petersou, American Hardboard  Assn., IL 
Glyn H. Stock, 3S, Inc., OH 

Alternates 

Kenneth E. Bland,  Nat'l Forest Products Assn., NH 
(Ah. to P. H. Billing) 

Edward D. Leedy, Industrial  Risk h tsurers ,  IL 
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L a r r y J .  Moore,  Factory Mutual  Research Corp.,  MA 
(,Mr. to T. E. Frank) 

Mar tha  H. Cur t i s ,  NFPA Staff + Liaison 

Tim li,st represents the memher.~hlp at the hme the Committee wa~ balloted o+++ the text of  this editwn. Since that hme, chanEes 
in the membership may have occurred, 

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

Committee Scope: Responsible fbr docunmnts fi)r the prevention, control, and extinguishment of fires and 
explosions resuhing fi-om dusts produced from the handling, processing, or storage of wood and paper and 
other cellulosic materials. 
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NFPA 664 

Standard for the 

Prevention of Fires and Explosions in 

Wood Processing and Woodworking 

Facilities 

1993 Edition 

NOTICE: An asterisk ('1 [ollmving the number or letter 
designating a paragraph indicates cxplanattw~ material on 
that paragraph in Appendix A. 

lntorlnarion on ret~srenced publications ~an bc tound in 
Chapter 12 and Appendix B. 

Chapter 1 General 

1-1 Scope. 

I 1-1.1" This s t andard  contains the tn ininmm require-  
ments fin tim proper  construction and protection of facili- 
ties that handle,  store, or process wood, or wood products  
that produce  or utilize tinelv divided wood particles or 
wood fibers. 

1-1.2" This  s t a n d a r d  shall  app ly  to p r o d u c t i o n  or  
industrial-scale woodworking operations. 

Exception: It does not apply to ~mall-~cah, woMworkmg olwm- 
lions thai are incidental to the prim'i[ml m'cupam 7. 

1-2 Purpose. 

1-2.1 The  purpose  of this s tandard is to provide a reason- 
able degree of protection [br lile and proper ty  against fire 
and exph)sion in facilities where finely divided wood dust 
is produced or handled.  

1-2.2 Equivalency. Nothing in this s tandard is intended 
to prevent the use of  systems, methods, or dcvices of  equiv- 
alent or super ior  quality, strength, tire resistance, effective- 
ness, durability, and sat~'tv over those prescribed by this 
s tandard,  provided technical documentat ion is submitted 
to tim authori ty having jurisdiction to (temonstrate equiva- 
lency and the system, method,  or device is approved lot 
tim [mended purpose.  

1-3" Retroact iv i ty .  Tiffs s t andard  shall apply  to new 
tacilities and to those port ions of existing tacilities being 
rebuilt or remodeled.  

1-4 Definitions. 

I Approved.* Acceptable to tire "authority having juris-  
diction." 

] Authority Having Jurisdiction.* The "'authority hav- 
ing jurisdict ion" is the organization, oftice or individual 
responsible fi)r "approving"  equipnmnt,  an installation or  a 
procedure.  

Labeled. Equipment or materials to which has been 
attached a label, svmbol or other  identif~'ing mark of an 

organization acceptable to the "'authority having jurisdic-  
tion" and concerned with product  evalnation, that main- 
talus periodic inspection of product ion of labeled equip- 
ment or materials and by whose labeling tim mannfacturer  
indicates compliance with appropr ia te  s tandards or perfor-  
mance in a specitied manner .  

Listed.* Equipment or  materials included in a list pub- 
lished by an organization acceptable to the "authority. hav- 
ing jurisdict ion" and concerned with product  evaluation, 
that maintains periodic inspection of product ion of  listed 
equipment  or materials and whose listing states ei ther  that 
tim equipment  or material meets appropr ia te  s tandards or 
has heen tested and fimnd suitable tot use in a specitied 
n l a n  n e r .  

Shall. Indicates a mandatory  requirement .  

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

Standard. A d o c u m e n t  con ta in ing  only m a n d a t o r y  
provisions using the word "shall" to indicate requirements.  
Explanatory material may be included only in the torm of 
"line print" notes, in fbotnotes, or in an appendix.  

Chapter 2 Building Construction 

2-1 General Requirements. 

2-1.1" The  construct ion t}eatures of this chapte r  shall 
apply in addit ion to those required bv state or local build- 
ing codes. 

2-1.2" Precautions shall be taken to prevent  the spread of 
tire from one section of the plant to another.  These pre- 
cautions shall include separation of  adjacent buildings bv 
open space or  adjoining buildings by, tire walls or fire par- 
titions, as well as elimination of  all unnecessary openings 
through tloors. 

2-2 Wall Construction. 

2-2.1 Where  walls a re  e rec ted  as live walls between 
adjoining buildings, they shall be designed for a minimum 
live endurance  of  four l~ours. 

2-2.2 In ter ior  walls erected as tirc par t i t ions  between 
ad jo in ing  areas sball be des igned lo t  a min imum fire 
endurance  of one hour. 

2-2.3" Inter ior  walls erected to isolate dust  explosion haz- 
ards shall be designed for sufticient explosion resistance to 
preclude damage to these walls betore tim explosion pres- 
sure can be safielv vented to the outside. 

2-3 Protection of Wall Openings. 

2-3.1 Openings in fire part i t ions shall be protected bv 
approved automatic closing fire doors baying a fire endur-  
ance rating equivalent to the fire endurance  rating of the 
fire partit ion. Fire doors  shall be installed according to 

I NFPA 80, Standard/or Fire Doors and Fire Windows. 

2-3.2 Openings in fbur-hour  rated fire walls shall be pro-  
tected by three-hour  rated automatic  closing tire doors 
installed on both sides of the wall. 

1993 Edition 
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2-3,3 All pipe openings through tire walls and fire parti- 
tions shall be tight. All duct openings through fire parti- 
tions shall be protected by approved  fire dampers .  No 
ducts shall penetra te  tire walls. 

2-3.4* Openings in walls designed to be explosion resis- 
tant shall be protected by doors that provide the same 
degree of explosion protection its the walls. Such doors 
shall be kept closed at all times when not actually heing 
used. Such doors shall not be considered its part of a means 
of egress to satisfy the requirements  of NFPA lOl'"', L!/e 
SaJet~' Code ''~'. 

2-4 Stairways, Elevators, and Fire Escapes. Exits, inte- 
rior stairs, and elevators shall comply with NFPA 101, L!/e 
Sqfi'tv Code. 

2-5 Surfaces and Ledges in Dusty Areas. 

2-5.1 Inter ior  surlaces and ledges shall be designed to 
minimize dust accumulation. 

2-5.2* Snrtaces not readily accessihle tot  cleaning shall he 
inclined at an angle of not less than 45 degrees from the 
horizontal to minimize dust acctmmlation. 

Chapter 3 Explos ion  Vent ing  

I 3-1" General Requirements. 

] 3-1.1" Explosion venting, as used in tiffs s tandard ,  is 
i n t ended  to encolnpass  the design and instal lat ion of  
devices and systems to vent the gases and overpressure 
resulting from a deflagration so as to minimize structural 
or mechanical danmge to the equipment,  room, building, 
or other  enclosure in which the explosion occurs. 

3-1.2" If  a dust explosion hazard exists in equipment ,  
rooms, buildings, or other  enclosures, such areas shall be 
provided with explosion venting. An acceptable ahernative 
to explosion venting is an approved explosion suppression 
system installed in accordance with NFPA 69, Standard (m 
b~xplosion Prevention Systems. 

Chapter 4 Housekeep ing  

4-1 Removal of Static Dust. 

4-1.1 Provisions shall be made tot systematic, thorough 
] cleaning of the entire plant at sufticien( intervals to prevent 

the accumulations of finely divided wood dust that might 
be dislodged and lead to an explosion. 

4-1.2 Spills shall be cleaned up without delay. 

4-1.3" Powered cleaning apparatus,  such as sweepers or 
vacuum cleaning equipment,  used in dusty areas shall be 
approved  for Class II, Division 1, Group G locations as 
d e f n e d  ill Article 502 of NFPA 70, National Electrical Code% 

4-1.4" The use of compressed air or other  similar means 
to remove dust  accunmlations l iom areas not readily acces- 
sible tor cleaning by other  methods shall be permit ted only 

if done fiequently enough to prevent hazardous concentra- 
tions of dust  m suspension. Any open tlame or spark- 
producing equipment  shall not be used d m i n g  Slowdown. 

4-2 Metal Scrap. Provisions ~hall bc lnade tor separately 
collecting and disposing of any metal scrap, such as nails, 
band iron, or any wood containing nletal, so that it will not 
enter  the wood handl ing or processing equipnmnt,  the 
dust collecting system, o r  the scrap wood hog. 

4-3* Hydraulic Fluids. Comlmst ih le  hydrau l i c  fluid 
leaks, especially in press areas, shall he cont{ollcd hy regu- 
lar  m a i n t e n a n c e .  Sp i l l ed  t lnid shall  be c l e a n e d  up 
promptly.  

4-4 Oil and Resin. Buildup of residue fiom condensa- 
tion of oil and resin volatilcs shall be removed t iom board 
curing ovens at regular  intervals. 

4-5 Flammable Liquids. lqammahle liquids shall be han- 
dled and stored according to the requirements  of NFPA 
30, Flammable rind Combustible Liquids Code. 

Chapter 5 Electrical Equipment  

5-1 Electrical Wiring and Equipment. 

5-1.1 All electrical wiring and equipment  shall comply 
with the requirements  of NFPA 7(}, Nalimml Eh'ch~cal Code. 

5-1.2" In local areas of  Ihe plato where a hazardous 
quantity of dust accumulates or is present in suspension in 
the air, all electrical equipment  and installations in those 
local areas shall comply with Article 502 or ArtMe 503 of 
N FPA 70, Nalimml tch'clrical Cod,', as applicable. 

Chapter 6 Control  of  Igni t ion Sources 

6-1 Cutting and Welding. Cutting and welding shall conl- 
pl',' wilh applicable rcqt, irements o[ NFPA 51B, SlamlardJor 
Fire Pn'ven/io~ i~l Use r!/ Cutting and H),ldmg Procexw.~. 

6-2 Static Electricity and Lightning Protection. 

6-2.1" Static electricity shall he prevented t iom accumu- 
lating on machines or equipment  subject to static electric- 
itv bui ldup by permanent  grounding and bonding wires 
and t iom moving behs by grounded  metal comhs or other  
ettective means. 

6-2.2 lAghtning protect ion,  where requ i red ,  shall be 
installed in accordance with N FI'A 780, Lightnmo. Prolechon 
Code. 

6-3 Smoking. Smoking shall only he allowed in saf~: des- 
ignated areas. 

6-4 Propellant-Actuated Tools. 

6-4.1 Propellant-actuated tools shall not he used in areas 
where combustible dust or dust chmds are present.  
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6-4.2 When the use of propel lant-actuated tools becomes 
necessary, all dus t -producing machinery ira the area shall 
be shut down; all equipment ,  floors, and walls shall be 
carefully cleaned; and all dust accumulations removed. 

6-4.3 A careful check shall be made after the work is com- 
pleted to ensure that no cartridges or  charges are left on 
the premises where they could enter  equipment  or be acci- 
dentally discharged alter operat ion of the dust -producing 
or handl ing machinery is resumed. 

Chapter 7 Fire Protection 

7-1 Fire Extinguishers and Hose. 

7-1.1 Por tab le  fire e x t i n g u i s h e r s  shall  be p r o v i d e d  
throughout  all buildings in accordance with the require- 
ments of N FPA 10, Standard for Portable Fire Extinguishers. 

7-1.2" Standpipes and hose, where provided,  shall con- 
form to NFPA 14, Standard for the Installation of Standpipe 
and Hose Systems. 

7-1.3 Pr ivate  ou t s ide  p ro t ec t i on ,  i n c l u d i n g  ou t s ide  
hydrants  and hoses, where provided,  shall comply with 
NFPA 24, Standard fbr the Installation of Private Fire Service 
Mains and Their Appurtenances. 

7-2* Automatic Sprinklers. Automatic sprinklers, where 
provided,  shall comply with NFPA 13, Standard for the 
Installation of Sprinkler Systems. 

7-3 Special Fire Protection Systems, Automatic extin- 
guishing systems or  special hazard extinguishing systems, 
where provided,  shall be designed, installed, and main- 
tained in accordance with the following standards,  as appli- 
cable: 

(a) NFPA 11, Standard fbr Low Expansion Foam and Com- 
bined Agent S~'stems 

(b) NFPA 11A, Standard for Medium- and High-Expan~iot~ 
Foam Systems 

(c) NFPA 12, Standard on Carbon Dioxide Extinguishi~lg 
,~ystems 

(d) NFPA 12A, Standard on Halon 1301 Fire Extinguishing 
Systems 

(e) NFPA 12B, Standard on Halon 1211 Fire Extinguishing 
,~stems 

(13 NFPA 15. Standard for Water Spray Fixed Systems .[or 
Fire Protection 

(g) NFPA 17, Standard for D~ 3' Chemical Extinguishing 
Systems 

(h) NFPA 69, Standa~rl on Ex)~losiou Prevention S),stems 

Chapter 8 Woodworking Dust-Control Systems 

8-1 Scope. This chapter shall apply to pneumatic systems 
utilized to collect and convey finely divided wood particles, 
fibers, or shavings in the course of woodworking operations. 

8-2 Conveying and Collecting Equipment. 

8-2.1" Dust collection systems shall comply  with the 
requirements  of NFPA 91, Standard.[or Exhaust Systems for 
Air Conveying of Materials. 

8-2.2* Dust collectors shall be located outside of buildings. 

Exception No. 1": Dust collectors shall be permitted to be located 
inside of buildin U if they are located adjacent to an exterior wall. 
are vented to the outside through straight ducts not exceeding 
IOft  (3 m) in length, and have explosion vents. 

Exception No. 2: Dust collectors shall be permitted to be located 
inside of" buildm U if protected by an explosion suppression s~;stem 
meeting the requirements of NFPA 69, Standard on Explosion 
Prevention Systems. 

8-2.3 All cutting, shaping,  planing,  sanding,  or  o ther  
machines that produce  finely divided wood dust  or shav- 
ings shall be provided with a dust  pickup, conveying, and 
collecting system. 

8-2.4 Hoods and Enclosures. 

8-2.4.1 Hoods or  enclosures shall be so designed,  located, 
and placed that the finely divided wood dust  or shavings 
generated will fall, be projected,  or be drawn into the hood 
or enclosures in the direction of  the airflow and to provide 
the greatest possible enclosure in the zone of  wood particle 
generat ion without interfering with the safe and satisfac- 
tory operat ion of  the machine. 

8-2.4.2 .411 hoods and enclosures shall be of  noncombus- 
tible construction. If  the hood or  enclosure also must act as 
a safety guard,  the construction, strength, and material  
specifications must be such that the machine is adequately 
protected.  

8-2.4.3 The  rate of airflow into every hood and enclosure 
shall be sufficient to control the wood dust  or shavings and 
cause them to be carried into the duct  system. 

8-2.5 Duct System. 

8-2.5.1 Every branch duct and every section of main duct 
shall be sized for not less than the min imum air velocity 
and volume required to t ransport  the wood dust or 
shavings through the ducting and into the collection 
equipment.  

8-2.5.2 The  capacity of the system shall be calculated on 
the basis of all hoods and other  openings connected to the 
svstem being open. 

8-2.5.3 Dampers,  gates, or orifice plates provided for the 
specific purpose  of balancing the airflow in the system shall 
be f~astened to prevent  inadver tent  manipulat ion.  

8-2.5.4 In add i t i on  to the in takes  at the ind iv idua l  
machines, connections to the system shall be permit ted  at 
floor level in convenien t  locations to p rov ide  for the 
removal of" such fine material that accumulates a round  the 
machines and be swept up. 

8-2.6 Collecting Equipment. The  system shall be pro- 
vided with collecting equ ipmen t  of  sufficient size and 
capacity to separate the wood dust  from the air before the 
air is vented. The  collecting equipment  shall be of noncom- 
bustible construction except tot  filter bags, if provided.  
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I 8-2.7 Fans or Blowers. The system shall be connected to 
a fan or blower that wilt maintain the required rate of  air- 
flow in all parts of the svstem and is of  a type and size suit- 
able for handl ing the conveyed material. Where  conditions 
permit,  the fau shall be located beyond the air cleaning 
equipment  to handle only cleaned a~r. 

8-2.8 Exhaust ing  Diss imi lar  Matter. W o o d w o r k i n g  
exhaust systems shall be restricted to handl ing wood resi- 
dues and under  no circumstances shall another  operat ion 
generat ing sparks, such as from gr inding wheels, be con- 
nected to a woodworking exhaust system. 

8-3 Hazardous Systems. 

8-3.1" The  addit ional  requirements  of this section shall 
apply to systems that handle  finely divided wood dust with 
an explosion potential.  

8-3.2 All hoods and enclosures shall be constructed of  
welded steel. Riveted construction shall not be acceptable. 

8-3.3* Ducts shall be constructed of welded steel or other 
noncombustible material of equivalent strength. Ducts shall be 
properly supported and shall be protected against corrosion. 

8-3.4" Inter ior  ducts shall be sufficiently strong to with- 
stand maximum explosion pressures unless protected by a 
listed explosion suppression system (see Chapter 3). Exterior 
ducts shall be provided with explosion venting. 

8-3.5* Cvclone collectors, if used, shall be designed and 
constructed entirely of noncombustible material  of  ade- 
quate strength and rigidity to meet conditions of  both ser- 
vice and installation requirements.  Cyclone collectors or 
bag filters shall be protected by explosion vents. 

Exception: A listed explosion suppression s~,stem designed in 
accordance with NFPA 69, Standard on Explosion Prevention 
Systems, is an acceptable alternative to explosion venting. 

8-3.6* Wood dust collectors that discharge into storage 
bins or  silos shall do so in a manner  that will minimize the 
genera t ion  of  dust  clouds. The  discharge a r r angemen t  
shall be constructed to minimize dust  leaks and shall con- 
tain a choke to prevent  explosion propagat ion between the 
collecting equipment  and the storage facilities. Bins or  silos 
shall be provided with explosion relief where practical (see 
Chapter 3). 

8-3.7* Sander systems shall be protected by explosion vent- 
I i ng  or a listed explosion suppression system (see Chapter 3). 

8-4 Recycling Exhaust Air. Fihered air shall not be recy- 
cled back into the building unless one of the tollowing 
ar rangements  (8-4.1 or 8-4.2) is provided:  

8-4.1 The  system shall be equipped with a listed spark 
detection and suppression system. The  recycled air duct  
shall be fitted with an abort  damper  that would be acti- 
vated by the spark detector  by passing the air to atmo- 
sphere,  away from the plant. The  abort  damper  shall be 
provided with a manual  reset, so that, al ter it has aborted,  
it can only be r e t u r n e d  to the closed posi t ion at the 
damper .  Automatic or remote reset shall not be allowed. 

8-4.2 The  system shall be equipped with a listed spark 
detection and suppression system. The  recycled air duct 
shall be provided with either an automatic fast-acting vah'e 

] system or flame fi'ont diverter  installed in accordance with 
N FPA 69, Standard on Explosion Prevention Systems. 

8-5 Wood Scrap Disposal. 

8-5.1 If  the scrap wood is to be processed by hogs deliv- 
ering small chips and shredded  product  for use as fuel or 
tot  other  purposes,  the discharge fi'om such processing 
shall be handled as required in Sections 8-2 and 8-3. 

8-5.2 If  the scrap wood is to be processed by mills deliv- 
ering a pulverized product ,  the requirements  of  Chapter  9 
shall be complied with. 

8-5.3 If  the finely divided wood dust is to be used as a 
fuel, the applicable sections of  NFPA 8503, Standard for 
Pulverized Fuel Systems, shall be adhered  to. 

8-5.4 Where  wood waste is disposed of in an incinerator,  
it shall be in accordance with the requirements of NFPA 82, 
Standard on htcinerators, Waste, and Linen Handling S~sten~" and 
Equipment. 

Chapter  9 T h e r m a l  Oil  Hea t ing  Sys tems  

9-1" Scope. This chapter  shall apply to facilities that use 
heat transfer fluids to provide process equipment  heat via 
piped,  indirect heating systems. 

9-2 General Provis ions.  The  app l i cab le  po r t ions  of  
NFPA 30, Flammable and Combustible Liquids Code, shall 
apply to thermal oil systems and plant areas having ther- 
mal oil piping or utilization equipment.  

9-3* Thermal Oil Heaters. 

9-3.1 Location and Construction. 

9-3.1.1 Thermal  oil heater  rooms or buildings shall be 
protected by automatic sprinklers designed to control a hot 
oil-spill fire. 

9-3.1.2 Thermal  oil heaters shall be located and ar ranged 
to minimize the hazard from a potential oil spill. 

9-3.1.3 The  prefi :rred location shall be outdoors or in a 
separate,  detached building. 

9-3.1.4 Where  a detached location is not practical, the 
heater shall be located next to an outside wall and cut off 
from adjacent plant areas by a fire parti t ion having at least 
a two-hour fire resistance. Also, the room shall be designed 
to contain the largest possible oil spill using curbs, dikes, 
sumps, floor drains, or  other  suitable means. 

9-3.2 Oil Leak Detection. 

9-3.2.1" A means  shall be p rov ided  to automat ica l ly  
detect a tube leak inside the oil heat exchanger  and mini- 
mize damage f'ronl an ensuing oil fire. 

9-3.2.2* A means  shall be p rov ided  to automat ica l ly  
detect major oil leaks in the utilization piping and equip- 
ment, and stop the flow of  oil to the equipment.  
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9-3.3 Fuel Burner Controls and Interlocks. 

9-3.3.1 Oil- or  gas - f red  burners  shall be designed and 
installed in accordance with the applicable requirements  of  
N FPA 8501, Standard/br Single Bnnwr Boiler Operatiot~. 

9-3.3.2 Wood dust suspension burners  shall be designed 
and installed in accordance with the applicable require- 
ments of  NFPA 8503, Standard Jbr Pah,erized Fuel S~,stem,s. 

9-3.3.3" Heaters that burn wood waste in a fluidized bed 
or  on a grate shall provide a means to prevent  the accumu- 
lation of explosive concentrations of combustibles in tile 
heater, or any stack gas utilization equipment,  following a 
shutdown with unburned  tirol in the heater. 

9-3.3.4 System heaters shall be under  automatic control. 

9-3.3.5 The  heater  shall automatically shut off on low liq- 
uid level, high liquid temperature ,  and  low circulation rate. 

9-3.3.6 Where  oil heater  stack gas is used to heat other  
utilization equipment ,  proper" purging of the heater and 
utilization equipment  shall be accomplished by the use of  
isolation gates, dampers ,  or  suitable burner  control logic. 
The  control logic shall anticipate all operat ing modes ot  
the oil heater  and utilization equipment,  either singly 
or together,  to ensure safe start-up, shutdown, and upset 
conditions. 

9-4 Thermal  Oil  Piping -- Location and Construction. 

9-4.1 Piping shall be routed outside or u n d e r g r o u n d  
where practical. 

9-4.2* Where  piping must be routed indoors, spill con- 
tainment features, such as curbs, (likes, floor slope, drains, 
etc., shall be incorporated where practical. 

9-4.3 Piping that is insulated shall use closed-cell, nonah- 
sorptive insulation. Fibrous or  open-cell insulation shall 
not be permit ted.  

9-4.4* Piping shall be securely suppor ted  and otherwise 
protected against mechanical damage with adequate  clear- 
ance t iom combustible material. 

9-5 Thermal  Oil  Utilization Equipment. 

9-5.1" Where fire extingt | ishing systems are provided for 
utilization equipment ,  the system shall be designed to pro- 
tect the equipment  from a hot oil-spill fire or t iom the 
material being processed, whichever poses the more severe 
tire hazard. 

Chapter  10 W o o d  Pu lver i z ing  Operat ions  

10-1 Scope. This chapter  shall apply to those facilities 
irrvolved in the manufactur ing of wood flour or the puh'er-  
izing of wood to a size smaller than 100 mesh. 

10-2 Location and Construction. 

10-2.1" Pulverizing operat ions shall be separated fiom all 
other  buildings to prevent  fire or  explosion propagation.  

10-2.2 The  pulverizing process area shall be considered a 
dust explosion hazard with respect to construction and the 
need for explosion venting (see Chapter~ 2 and 3). 

10-3 Protection of Openings. When material present ing 
a dust explosion hazard is del ivered to or from the pulver- 
izing operation, chokes, rotary valves, explosion suppres-  
sion systems, or other  approved  means shall be provided to 
prevent ttame propagat ion through the conveying system. 

10-4 Material Handling and Process Equipment. 

10-4.1" All equipment  shall be installed so that constant 
true al ignment is maintained and so that hot hearings and 
f-lotion are avoided. 

10-4.2" Ball or  roller bearings shall be used wherever  
practical. All hearings shall be dusttight. 

10-4.3 Magnetic separators  of the permanent  magnet  or 
self-cleaning electromagnet- type or  pneumatic  separators  
shall be installed ahead of mills and pulverizers. 

10-5 Dust Control. All dus t -producing equipment  shall 
be dustt ight or the equipment  and dus t -producing opera-  
lions shall be provided with dustt ight  hoods or enclosures 
that comply with the requirements  of Section 8-3. 

Chapter  11 C o m p o s i t e  Board  Plants  

11-1 Scope. This chapter  covers the storage, p repara-  
tion, and forming of  wood particles or tibers into board 
torm, including dry  process ha rdboa rd ,  par t ic leboard ,  
medium density f iberboard,  and or iented-s t rand board.  

11-2 Location and Construction. The following facilities 
shall be located outdoors  or  in separate buildings detached 
fiom tile rest of the plant. These facilities shall be consid- 
ered dust explosion hazards with respect to the need for 
explosion venting (see 2-2.2 and Chapter 3). 

(a) Raw Material Storage 

Exception: Storage that does not contain hazardous quantities of 
combustible dust or where the moisture content of the material 
~lored i.~ greater than 20 percent. 

(b) Size Reduction Facilities 

Exception: tVhere moisture content (?/the materml bemg puh,er- 
ized is greater than 20 percent, or where iJ]ective dust coldrol 
measures prevent generatio~t and accumulation (?[ static or air- 
hmwe dust it~ hazardous quantities. 

(c) Particle Drying Facilities. 

Exception: 14qwre effective dust control measures prevent gener- 
atw, and accumulation of stahc or airborne dust in hazardous 
qaantitie.s. 

11-3 Process Equipment. 

11-3.1 Size rednction and par t ic le-handl ing equipment  
shall meet the requirements  of  Sections 10-3 and 10-4, and 
10-5.1. 

11-3.2 W h e r e  convey ing  e q u i p m e n t  passes be tween  
buildings or rooms that are designed to be isolated from 
each other,  a conveyor choke or  other  approved  means 
shall be provided to prevent  explosion propagat ion.  
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11-3.3" Dryers and board humidit iers  shall be ar ranged 
and protected in accordance with the applicable require- 
ments of NFPA 86, Standard ]br Ovens and Furnaces. The 
tollowing requirements  shall also apply to dryers: 

11-3.3.1 Conveying  equ ipmen t  shall have facilities to 
divert burning  material fi'om the equipment  downstream 
i iom the dryer  to a safe dnmp area in the event of a fire in 
the dryer.  

11-3.3.9" Thermal  fire detectors shall be provided down- 
stream flom the dryers,  normally in the ductwork at the 
d ryer  exit. The  detect ion system shall be a r r anged  to 
accommodate  normal  tempera ture  surges associated with 
firing up of  the unloaded dryer.  Detectors shall activate the 
fire suppression systems, if provided,  sound an alarm, shut 
oft the tuel supply, divert  burning material, and shut down 
prepara tory  process equipment.  

11-3.3.3 Dryer systems having a dust explosion potential 
shall be protected by explosion venting or  an approved 
explosion suppression system, unless the equipment  can 
withstand the maximum expected explosion pressures (,see 
Chapter 3). Dryer exhaust  systems shall be designed in 
accordance with Chapter  8. 

11-3.3.4" Diesel-powered front-end loaders used to han- 
dle or  reclaim raw material inside storage buildings shall 
comply with the requ i rements  tot  DS classitication as 
described in NFPA 505, Fire Sqflety Sta~MaM fi~r Powered 
Industrial Trucks Including Type Designalion.~, Areas o[ U.se, 
Maintenance, and Operation. 

Exception: ([ the storage buiMi~tg eomplie.s with 1 l-2(a), a imn- 
I classified front-end loader shall be permitted to be used. 

NFPA 15, Standard for Water Spray Fixed Svstems for Fir(, 
Protection, 1990 edition 

NFPA 17, Sta~Mard Jbr Dry Chemical Extinguishing S~stems, 
1990 edition. 

NFPA 24, StmMard ,fi~r the ht,~tallalion (~ Private Fire 
Se~wice Main,~ and Their Appurtenances, 1992 edition. 

NFPA 30, Flammable arm Combu.~lible Liquids Code, 1993 
edition. 

NFPA 51B, Standard[or Fire Prevention in Use of Culling 
and Welding Proce.sses, 1989 edition. 

NFPA 69, StmMaM o~ Explosimz Prevet~tion Systems, 1992 
edition. 

N FPA 70, National Electrical Code, 1993 edition. 

NFPA 80, StmMard ~or Fire Doors arid Fire Windows, 1992 
edition. 

NFPA 82, Standard o~ huim'mtors, Waste, and Lino~ 
Handling Systems and Equipment, 1990 edition. 

N FPA 86, Standard Jbr Ovens and Furnaces, 1990 edition. 

N FPA 91, Standard Jbr Exhaust 5~stems for Air Conve~;ing of 
Materials, 1992 edition. 

NFPA I01, L!fi" Sq/el 3" Code, 1991 edition. 

NFPA 505, Fire Safets, Standard for Powered lndustrtal 
Trucks hlcluding T~pe Deszgnations, A~vas ¢~ Use, Maintenm~ce, 
and Operation, 1992 edition. 

NFPA 780, Lighhung Protechon Code, 1992 edition. 

N FPA 8501, Standard .[br Sitlgle Burner Boiler Operation, 
1992 edition. 

NFPA 8503, SlatMard Jbr Pulverized Fuel Swstems, 1992 
edition. 

Chapter 12 Referenced Publications 

12-1 The  following documents  or port ions thereof  are 
reti~renced within this documenl  and shall be considered 
part  of  the requirements  of this document.  The  edition 
indicated tor each reference is the current  edition as of the 
date of the NFPA issuance of this document.  

12-1,1 NFPA Publications. National  Fire Protect ion 
Association, 1 Batterymarch Park, P.O. 9101, Quincy, MA 
02269-9101. 

NFPA 10, Standard ]or Portable Fire Extinguisher% 1990 
edition. 

NFPA 11, Standard Jbr Low Expa~.~ion Foam and Combined 
Agent ,';~stems, 1988 edition. 

NFPA 11A, Standard ./br Medium- and High-Expan.~io~ 
Foam S);stems, 1988 edition. 

NFPA 12, Standard on Carbon DmxMe Extmgui.shmg 
Systems, 1993 edition. 

NFPA 12A, Standard on Haltm 1301 Fire Extmgui.~hing 
Svstem.~, 1992 edition. 

NFPA 12B, Stattdard on Halon 1211 Fire Extmguishit~g 
Systems, 1990 edition. 

NFPA 13, Standard./or the Installatio~z of Sprinkler ,Sv.~tems, 
1991 edition. 

NFPA 14, Standard ./or the Installatio~ o/ Standpipe arm 
Hose S~stems, 1993 edition. 

A p p e n d i x  A Explanatory Material 

Th~s .4ppend~x ~.~ m~t a part o/the reqmrement.~ o/" tht.~ NFPA document, 
but i~ imluded /br i@~rmalio,~ pmJm~e~ only. 

A-I- I .1  Such tacilities include, but are not linfited to, 
wood ttour plants, woodworking plants, lumber  mills, com- 
posite board plants, and large pat tern shops in tbundries.  

A - l - l . 2  Incidental  operations are those typically limited 
to 6 to 8 people.  Small-scale operations would m)t have 
more than 1 or 2 small dust collectors. 

A-l -3  It is r ecommended  that, wherever tieasible, existing 
installations be modified to comply with the requirements  
of this s tandard.  

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 determining the accept- 
ability of installations or procedures,  equipment  or materi-  
als, tile authori ty having jurisdiction 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 jurisdiction may also refer to the list- 
ings or labeling practices of  an organization concerned 
with product  evaluations which is in a position to deter- 
mine compliance with appropr ia te  s tandards for the cur- 
rent  product ion of listed items. 
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A-l-4 Authority Having Jurisdiction. The  phrase  
"authority having jurisdiction" is used in NFPA documents 
in a broad manner since jurisdictions and "approval" agen- 
cies vary as do their responsibilities. Where public safety is 
primary, the "authority having jurisdiction" may be a fed- 
eral, state, local or other regional department or individual 
such as a fire chief, fire marshal, chief of  a fire prevention 
bureau, labor department,  health department,  building 
official, electrical inspector, or others having statutory 
authority. For insurance purposes, an insurance inspection 
department,  rating bureau, or other insurance company 
representative may be the "authority having jurisdiction." 
In many circumstances the property owner or his desig- 
nated agent assumes the role of  the "authority having juris- 
diction"; at government  installations, the commanding  
officer or departmental official may be the "authority hav- 
ing jurisdiction." 

A-l-4 Listed. The means for identifying listed equip- 
ment may vary for each organization concerned with prod- 
uct evaluation, some of  which do not recognize equipment 
as listed unless it is also labeled. The "authority having 
jurisdiction" should utilize the system employed by the list- 
ing organization to identify a listed product. 

A-2-1.1 All buildings should be of Type I or Type II con- 
struction, as defined in NFPA 220, Standard on T~;pes 
of Building Construction. 

A-2-1.2 All conveyor, chute, and pipe openings through 
floors should be tight or should be protected by approved 
automatic closing fire doors or fire dampers having a fire 
endurance rating equal to the floor being penetrated. 

Buildings using open  space separat ion techniques 
should refer to NFPA 80A, Recommended Practice for Protec- 
tion of Buildings from Exterior Fire Exposures. 

A-2-2.3 See NFPA 68, Guide fbr Venting of Deflagrations, 
for guidance on the strength of relieving and resisting 
walls. 

A-2-3.4 Such doors should be marked "Not An Exit." 
The unique requirements of doors in explosion-resistant 
walls preclude their use as a means of egress because NFPA 
I01, Life Safety; Code, requires exit doors from high hazard 
areas to swing in the direction of  exit travel. 

A-2-5.2 As much as a 60-degree angle of  inclination 
] might be necessary for maximum eflectiveness with many 

types of wood dust. 

A-3-1 In general, dust particles need to be below 420 ~m 
(microns) (U.S. sieve No. 40) to create a dust explosion 
hazard. The degree of explosion hazard will vary depend- 
ing on the type of combustible dust and processing meth- 
ods used. A dust explosion has three requirements, all of 
which must be met: 

(a) The dust must be combustible 

(b) The dust particles must form a cloud at or exceeding 
the minimum explosion concentration 

(c) A source of  ignition must be present. 

A-3-1.1 Refer to NFPA 68, Guide for Venting qf 
Deflagrations, fi)r sizing of  explosion vents. 

A-3-1.2 See "Explosion Venting as a Means of  Control- 
ling Dust Explosions," Frank, T.E., and "Explosion Vent- 

ing of Industrial Air Systems," Pauli, L.E., Proceedings of 
the 12th Annual Particleboard Symposium, Washington 
State University, Pullman, WA, 1978. 

] A-4-1.3 Unapproved vacuum cleaning equipment can be 
used if the powered suction source is located in a remote, 
nondusty area. 

A-4-1.4 It is recommended that cleaning by this method 
be done when the portion of the plant being cleaned is not 
operating. Electrical equipment suitable for Class II  loca- 
tions need not be de-energized during blowdown. 

A-4-3 Consideration should be given to the use of  fire- 
resistant hydraulic fluids to reduce the fire hazards of  
hydraulic systems in plant process equipment. 

A-5-1.2 Refer to NFPA 497B, Recommended Practice for the 
Classification of Class H Hazardous (Classified) Locations for 
Electrical Installations in Chemical Process Areas. 

A-6-2.1 Ground ing  and bonding  information can be 
found in NFPA 77, Recommended Practice on Static Electricitv. 

A-7-1.2 Inside ll/2-in. (3.8-cm) hose stations are recom- 
mended  th roughou t  all major  woodworking facilities. 
Directional water spray nozzles or combination straight 
stream/water spray nozzles are recommended since care- 

I less use of  straight hose streams can cause dust explosions 
by throwing hazardous quantities of  dust into suspension. 

A-7-2 Automatic sprinkler protection is recommended 
throughout  all major woodworking facilities. Press pits, 
press hoods, and hood ventilating fhns should be protected 
by automatic sprinkler systems, deluge systems, or both. It 
is important that sprinkler and deluge heads be located so 
that hard-to-reach places, such as spaces between press cyl- 
inders, are properly protected. 

A-8-2.1 Each system should consist of branch ducts con- 
nected to hoods or enclosures, one or more main ducts, 
airflow-producing equipment, a discharge duct to the out- 
of-doors, and a means for separating the entrained wood 
particles from the air flowing in the system. 

A-8-2.2 Although the exceptions allow dust collectors 
indoors under  certain conditions, the preferred location is 
outdoors. 

A-8-2.2 Exception No. 1. See NFPA 68, Guide for Venting 
off Deflagrations, for designing explosion venting. 

A-8-3.1 Air conveying systems, such as from a hog or 
[ hammermill ,  can fall within the scope of  this section 

depending on the moisture content and particle size of  the 
dust generated. 

A-8-3.3 Ducts with circular cross section are preferable to 
square or rectangular ducts. Welded steel of  12-gauge min- 
imum thickness is normally strong enough to prevent fail- 
ure during an explosion. This is especially true for small 
ducts. However, for large rectangular ducts, 12 gauge 

[ might not be adequate. 

A-8-3.4 An approved spark detection and extinguishing 
system should be considered to quench burning material 
before it can be conveyed into the collecting equipment. 

Also, when bag filters are used with the conveying air- 
flow tan located ahead of  the bag filters, a high-speed abort 
gate activated by infrared spark detectors should be used 
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m divert burning  material befbre it can enter  the bag filter. 
(See Appendix B, Frank, 7". E., "Fire and Explosion Control in 
Bag Filter Dust Collection Systems," NFPA Fire Journal, Vol. 75, 
No. 2, March 1981, p. 73.) 

It is advisable tor ou tdoor  ducts to be provided with 
explosion venting to help minimize the overall pressure 
bui ldup resulting fi'om a deflagration. For information on 
explosion venting, see NFPA 68, Guide for Venting of. 
Deflagrations. 

A-8-3.5 Collecting equ ipment  should be pro tec ted  by 
automatic sprinklers or an approved water spray system 
(see Chapter 7). Where bag filters are used, consideration 
should be given to their use as pr imary collectors, eliminat- 
ing the cyclone. Collectors and filters should be located 
outside the building,  on independen t  suppor t ing  struc- 
tures, and should be accessible for fire lighting. It is not 
advisable to locate collectors and tilters on the roofs of 
buildings. Welded steel of 12-gauge minimum thickness is 
normally of sufficient strength to prevent structural failure 
dur ing  an explosion, if adequate  explosion venting or sup- 
pression is provided.  

A-8-3,6 Storage bins and silos should be protected by 
automatic sprinklers or an approved water spray system 
(see Chapter 7). Storage bins and silos should be located 
outside the building on independent  suppor t ing  structures 
and should be accessible for fire fighting. It is not advisable 
to locate bins or silos on the root~ of  buildings. 

A-8-3.7 An infrared spark detection system should be 
considered to shut down the sander,  stop material  infeed, 
initiate a water spray deluge in the collecting system, and 
activate a fire dump  in the collecting system outfeed. The  
exhaust  system main fan should be left running  to purge  
the system of  dust and to help keep dust from d ropp ing  
into suspension from dust filters. 

A-9-1 Thermal  oil heating systems have been used to heat 
lumber  dry kilns, plywood veneer dryers,  plywood and 
composite board presses, composite board furnish dryers,  
and also tbr building heat. 

A-9-3 A thermal  oil heating system typically consists of a 
central heat exchanger  to heat the thermal fluid. Firing 
can be by conventional gas or oil burners,  wood dust  sus- 
pension burners ,  or special wood waste combustors,  such 
as fluidized bed burners  or "wet cell" burners,  which par- 
tially burn and gasit) wood waste on a grate using sub- 
stoichiometric under-f ire  airflow, and complete the com- 
bustion in an upper  plenum using secondary air injection. 
The  hot gases then pass through a heat exchanger  to indi- 
rectly heat the thermal fluid. The heat exchanger  may be a 
separa te ,  s tand-a lone  unit,  or  an integral  par t  of  the 
heater. Conventional water-tube boilers have even been 
used as heaters, with thermal fluid replacing the water. 

The  thermal fluids used are typically special oils devel- 
oped for this type of  application, with flash points of sev- 
eral hundred  degrees Fahrenheit .  For maximum thermal 
efficiency, they are usually heated above their flash points, 
making an oil spill especially hazardous. Also, because of 
the high oil temperatures ,  it is usually necessary to keep 
the oil circulating through the heat exchanger  at all times 
to prevent  oil breakdown and tube fimling. Diesel-driven 
pumps or emergency generators  are usually provided for 

[ this purpose  in case of a power outage. Oil circulation can 

even be needed tbr a period of time after burner  shutdown 
due to the latent heat in the heater. 

A-9-3.2.1 A tube rup ture  dur ing  heater  operat ion would 
likely result in an instantaneous fire. A small leak could 
result in a localized oil spray fire, which could cause tube 
tbuling from oil breakdown or tube rup ture  from over- 
heating. A major leak would result in extensive damage 
and downtime since it is not practical to shut off the oil 
pumps (see A-9-3). 

I,oss of  oil in the system can be detected by monitoring 
the oil level in the expansion tank. This in itself would not 
indicate a leak inside the heater. Additional flue gas instru- 
menta t ion  such as high t empera tu re ,  combustibles,  or  
opacity can be used to indicate a leak within the heater. 
These signals could then be combined to activate automatic 
emergency interlocks [see Figure A-9-5.1(a)]. 

Inert  gas extinguishing systems (carbon dioxide,  nitro- 
gen, or steam) can be used to control fires in heaters. The  
feasibility of  this method depends  on the size and configu- 
ration of the heater.  With this method,  it is necessary to 
maintain an extinguishing concentration of inert gas inside 
the heater  tor a per iod of time long enough to allow hot 
reti 'actory and other  heater components  to cool, or else 
re-ignition can occur. 

A novel approach to minimizing fire damage is to rap- 
idly drain all the oil from the heater. An oil drain tank is 
generally provided with the heater  for maintenance,  and it 
can be used, with suitable modifications, for emergency 
drain purposes.  

Relier to Figures A-9-5.1(a) and A-9-5.1(b) for simple 
logic and  schema t i c  d i a g r a m s  of  typica l  p r o t e c t i o n  
schemes. 

A-9-3.2.2 Hot oil from tube leaks outside the heater  can 
create hazardous spills. Small leaks are of less concern and 
would likely be detected by personnel  before a large spill 
occurred. A low-level alarm in the heater expansion tank 
should be used to detect gradual  loss of oil in the system. 
Large spills or  pipe breaks are of greater  concern. Most 
systems utilize low-oil-pressure interlocks to start emer-  
gency oil circulation pumps.  Momentary low oil pressure 
would be expected from a major pipe rupture .  This signal, 
coupled with a low expansion tank level, can be used to 
distinguish a major pipe rup ture  from some other  nonhaz- 
ardous low-pressure condition. 

To stop the flow of oil to the utilization equipment ,  an 
a l t e rna te  path  must  be avai lable to keep  oil f lowing 
through the heater. If no other  utilization loops are pro- 
vided, an emergency loop should be provided for this pur-  
pose. It may be necessary to have a dummy cooling load so 
as not to overheat  the oil. 

Refer to Figures A-9-5.1(a) and A-9-5.1(b) [br simple 
logic and  schema t i c  d i a g r a m s  of  typ ica l  p r o t e c t i o n  
schemes. 

A-9-3.3.3 Fluidized bed burners  and burners  that com- 
bust wood waste on a grate contain a quantity of  unburned  
fuel dur ing  normal  operation.  They cannot be instantly 
shut off like a conventional gas, oil, or pulverized fuel sus- 
pension burner .  During any emergency stop or other  shut- 
down that does not fully combust the bed of fuel, combus- 
tibles (mostly carbon monoxide  with small amounts  of  
hydrogen) will be generated due to the latent heat in the 
fire box and lack of  enough air for complete combustion. 
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Heaters  that exhaust  directly into a stack can usually 
prevent  the accumulation of explosive concentrations of 
combus t ib les  by na tu ra l  d ra f t  means.  Some facilities 
recover addit ional  heat from the thermal oil heater  stack 
gas by ducting the burner  exhaust  into other utilization 
equipment .  Natural  draft is unreliable in these instances, 
and other  means, such as automatic-opening emergency 
vents on the burner  exhaust  duct, isolation dampers ,  or 
iner t  gas p a d d i n g  systems, should be used to prevent  
bui ldup of explosive concentrations of combustibles. 

A-9-4.2 Concentric piping can materially lessen the spill 
potential  as long as the annular  space is moni tored  to 
detect leakage. 

A-9-4.4 Proper  clearance from combustibles should be 
de te rmined  based on the opera t ing  surface tempera ture  of 
the insulated pipe. Piping should be kept free of combusti- 
ble dust  accumulations. 

A-9-5.1 The  fire hazard in process equipment  such as 
veneer dryers,  lumber  dry kilns, composite panels press 
pits, etc., will likely be more severe than normal fi-om a hot 
oil-spill fire. When this is the case, automatic sprinkler or 
de luge  pro tec t ion  should be p rov ided  tor the process 
equipment ,  with the system designed for the more severe 
hazard. 

High flue 
gas temp. 

Activate emergency ] Activate emergency 
drain or bypass 

extinguishing system 

Low expansion ] Low thermal pump running tank level / fluid pressure ] Emergency oil 

Figure A-9-5.l(a) Typical oil leak detection logic. 
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Emergency 
oil 

cooler 

Emergency 
drain 
tank 

q>•4 , ~p rocess  

Typical emergency bypass/drain system 

Emergency bypass-Valves 1 and 2 open; valves 3 and 4 closed 
Emergency drain-Valves 1 and 5 open; valves 2, 3, and 4 closed 

Figure A-9-5.l(b) Thermal oil heating system major leak detection/protection. 

A-10-2.1 Separation can be accomplished by a physical 
distance of  50 ft (15 m) or by proper ly  designed pressure-  
resistant barr iers  with directional venting. 

A-10-4.1 Eqnipment should be installed and ar ranged in 
unit systems so that each pulverizer will deliver to a single 
set of  scalpers and bolters. Interconnections between sets 
of  equipment  shotdd not he permit ted unless the material  
passing fi'om one unit to another  is conveyed through con- 
vew)rs containing positive chokes. 

A-10-4.2 Bearings in dusty or inaccessible locations where 
[ overheat ing of bearings can result in fires or explosions 

should be provided with approved  journa l  alarms. 

A-11-3.3 The preferable tire protection svstem for a hard- 
board humidifier, board bake oven, ox tempering oven is an 
automatic water spray svstem with manual override. 

A-11-3.3.2 An infrared spark detect ion system located 
downstream ti-om the dryer  should be considered,  in addi- 
tion to the tberlnal fire detection system. 

A-11-3.3.4 To further  reduce the hazard, tixed automatic 
dry chemical extinguishing systems should be provided on 
these vehicles. 

A p p e n d i x  B R e f e r e n c e d  P u b l i c a t i o n s  

B-1 The  following documents  or port ions thereof  are ref- 
erenced within this document  for informational pnrposes  
only and thus are not considered par t  of the requirements  
of this document.  The  edition indicated for each reterence 
is the current  edition as of  the date of  the NFPA issuance 
of this document.  

B-I.1 N F P A  Publ ica t ions .  National Fire Protection Asso- 
ciation, 1 Battervmarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 68, Grade for l.'enting o/Deflagrations, 1988 edition. 

NFPA 77, Recommended Practice on Static Electrici(~', 1993 
edition. 

NFPA 80A, Recommended Practice Jbr Proteclio~ of Build- 
ings from Exterior Fire Exposure.s, 1993 edition. 

NFPA 101, Life Sq[e& Code, 1991 edition. 

NFPA 220, StmMard on T~'pes of Building Co~structio~, 
1992 edition. 

NFPA 497B, Recommended Practice Jbr the Class!fieation oJ 
Class H Hazardous (Classified) Locations for Electrical Installa- 
tions in Chemical Process Area.s, 1991 edition. 

B-I .2  Other  Publ icat ions .  

Frank, T. E., "Fire and Explosion Control  in Bag Filter 
Dust Collection Systems," NFPA Fire Journal, Vol. 75, No. 
2, March 1981, p. 73. 

Frank, T. E., "Explosion Venting as a Means of Con- 
trolling Dust Explosions," Proceedings of the 12th Annual 
Particleboard Symposium, 1978. 

Pauli, L. E. "'Explosion Venting of  Industr ial  Air Sys- 
tems," Proceedings of the 12th Annual  Particleboard 
Symposium, 1978. 
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I n d e x  
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