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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-1     Log #CP3

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Review entire document to: Update any extracted material by preparing separate proposals to
do so.  Update the following extracted definition found in NFPA 664 to read:

A space completely enclosed by walls and a ceiling. Each wall in the compartment is permitted to
have openings to an adjoining space if the openings have a minimum lintel depth of 8 in. (200 mm) from the ceiling and
the total width of the openings in each wall does not exceed 8 ft (2.4 m). A single opening of 36 in. (900 mm) or less in
width without a lintel is permitted when there are no other openings to adjoining spaces.  [13, 2010]
2. Review and update references to other organizations documents, by preparing proposal(s) as required.  Revise

Chapter 2 Referenced Publications to read as follows:

2.3.1 ANSI Publications. American National Standards Institute, Inc., 25 West 43rd Street, 4th floor, New York, NY
10036.

ANSI/ASME B31.1, Power Piping, 1998 2007.
ANSI/ASME B31.3, Chemical Plant and Petroleum Refinery Piping, 1999 2008.

2.3.2 ASME Publications. American Society of Mechanical Engineers, Three Park Avenue, New York, NY 10016-5990.
ASME Boiler and Pressure Vessel Code, 2001 2004.

2.3.3 ASTM Publications. ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.

ASTM E 1226, Standard Test Method for Explosibility of Dust Clouds, 2010 Standard Test Method for Pressure and
Rate of Pressure Rise for Combustible Dusts, 2005.

ASTM E 1515, Standard Test Method for Minimum Explosible Concentration of Combustible Dusts, 2003 2007.
ASTM E 1591, Standard Guide for Obtaining Data for Deterministic Fire Models, 2006 2007.

To conform to the NFPA Regulations Governing Committee Projects.

The Committee changes are in compliance with the NFPA MOS.
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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-2     Log #CP8

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Add the following new definitions to read:
A deflagration hazard shall be determined to exist where either of the two following

conditions are present: [654, 2011]
Deflagrable wood dust is present as a layer on upward facing surfaces at a depth greater than that permitted

in Section 4.7
Deflagrable wood dust is suspended in the air at a concentration in excess of 25% of the MEC under normal

operating conditions.
2.  Add the following new text as Section 4.7 to read:

A deflagration hazard shall be determined to exist where the layer of accumulated fugitive dust on
upward-facing surfaces exceeds 1/8th inch (3.2 mm) over 5% of the area or 2000 ft2 (185 m2), whichever is smaller.

The layer thickness criterion in Section 4.7 shall be permitted to be corrected for dusts having a bulk density
other than 20 lb/ft3 using the formula:

INSERT BULK DENSITY FORMULA HERE

where:
Tp is the allowable thickness.

Since there is no explicit criterion in NFPA 664 for what constitutes an explosion hazard even though
there are numerous requirements that begin with the phrase “where an explosion hazard exists,” the user has had to
use Section 6.4.2 to infer what constitutes an explosion hazard. The proposed text gives the facility owner/operator and
the relevant enforcement authorities an explicit, clear definition of what constitutes a hazard.
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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-3     Log #25

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Revise text to read as follows:
In (2), (3) & (4) replace “filter medium” with “filter media”.
(3) The filter medium is not mechanically shaken or pressure pulsed.

Filter media is the correct term & stated correctly in (1) & (2).
The filters of enclosureless dust collectors are cleaned place the following ways; shaking by hand, a broom stick or

dowel, a rake frame, a crank or compressed air from a hose and nozzle. These techniques are used to rejuvenate the
filters and do not seem to increase the risk of fire or deflagration. Therefore, mechanical shaking should not be
prohibited.  Pressure pulse is used for enclosed dust collectors. The dust is on the outside of the filters and compressed
air pulses are used to backwash the filters. I do not believe this technique is physically possible for open filters, where
the dust is collected on the inside.
Note:  Supporting material is available for review at NFPA Headquarters.

1. The Committee accepts the change in terminology from "filter medium" to "filter media" in items (2) and (4).
2. Revise existing definition of 3.3.9.2* Enclosureless Dust Collector to read:

An air–material separator designed and used to remove dust from the
transport air possessing ALL of the following:
(1) The filtration is accomplished by passing dust-laden air through filter media, collecting the dust on the inside of the

filter media, and allowing cleaned air to exit to the surrounding area.
(2) The filter media medium is not enclosed or in a container.
(3) There is no means to mechanically shake or pressure-pulse the filter media while the fan is on. medium is not

mechanically shaken or pressure-pulsed.
(4) The filter media medium is under positive pressure.
(5) Removal of the collected dust is not continuous or mechanical.

The Committee accepted the submitter's proposed changes to items (2) and (4) and edited
item (3) to clarify the features of an enclosureless dust collector.
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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-4     Log #11

_______________________________________________________________________________________________
Pierre Morin, Pyradia-Belfab

NFPA 664 in Chapter 3 on definitions in section 3.3.9.2 in item (3) where it states:
The filter medium is not mechanically shaken or pressure pulse.
And replace by:
The filter media can be mechanically shaken, by hand, with a broomstick, by an electric motor, or pneumatic device.

● Over the last few years, there has been a growing requirement for some kind of shaking capability
for  “Enclosureless Dust collectors”.  This feature offers multiple benefit, both at a level for safety and performance.
● Presently there many alternative manual devices to shaking filter bags in Enclosureless Dust collector, ranging from

the common broom, stick, light steel fork, vertical or horizontal shaker manual shaker.
● These muscle driven mechanical solutions for shaking, if we take the literal sense could be taken as being in conflict

with the definition presented in Section 3.3.9.2 (5) that state: “The filter medium is not mechanically shaken or pressure
pulse.”
● There is a problem of clarity in this definition, in regards to the term that could be inferring to a

human muscle using a broom or some other device to shake the filter medium or more than likely is inferring to a device
that is driven by an electric motor or pneumatically or pressure pulse.
● Secondly this issue of clarity is further compound by the contradictory nature of the “The filter medium is not

mechanically shaken or pressure pulse” relative to the operational requirement filter bags to shake at least once a day
to maintain optimal filtration through the filter medium.

The Committee did not want to encourage the use of means that would create a deflagrable
dust cloud within the filter, especially when that means involves the action of an operator and would impact the safety of
that operator.

_______________________________________________________________________________________________
664-5     Log #12

_______________________________________________________________________________________________
Pierre Morin, Pyradia-Belfab

NFPA 664 in Chapter 3 on definitions in section 3.3.9.2 in item (3) where it states:
The filter medium is not mechanically shaken or pressure pulse.
And replace by:
The filter media can be mechanically shaken, by hand, with a broomstick by an electric motor or pneumatic device.

● Over the last few years, there has been a growing requirement for some kind of shaking capability
for “Enclosureless Dust collectors”.  This feature offers multiple benefit, both at a level for safety and performance.
● Presently there many alternative manual devices to shaking filter bags in Enclosureless Dust collector, ranging from

the common broom, stick, light steel fork, vertical or horizontal shaker manual shaker.
● These muscle driven mechanical solutions for shaking, if we take the literal sense could be taken as being in conflict

with the definition presented in Section 3.3.9.2 (5) that state:

● There is a problem of clarity in this definition, in regards to the term that could be inferring to a
human muscle using a broom or some other device to shake the filter medium or more than likely is inferring to a device
that is driven by an electric motor or pneumatically or pressure pulse.
● Secondly this issue of clarity is further compound by the contradictory nature of the

relative to the operational requirement filter bags to shake at least once a day
to maintain optimal filtration through the filter medium.
Note:  Supporting material is available for review at NFPA Headquarters.

The Committee did not want to encourage the use of means that would create a deflagrable
dust cloud within the filter, especially when that means involves the action of an operator and would impact the safety of
that operator.
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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-6     Log #9

_______________________________________________________________________________________________
Pierre Morin, Pyradia-Belfab

NFPA 664 in Chapter 3 on definitions in section 3.3.9.2 in item (5) where it states “Removal of the
collected dust is not continuous or mechanical‘’, To be deleted and replaced by:
“Removal of the collected dust can be continuous or mechanical, if it is conveyed out of the building.“

● The industry is evolving towards more sophisticated woodworking machines involved in solid wood
application, with machines such as WEINIG MOLDERS (5 and 6 head machines) or certain planer and CNC.  We are
now seeing a growing trend in small to medium woodworking shops to equip themselves with this new woodworking
machinery technology.
● Because of the introduction of this technology, we are now facing new requirement in dust disposal, with

woodworking machine that have now the capability of generates dust volume during the production process from 10 to
10 cubic feet an “hour”.
● This situation highlights a growing need to allow more than just plastic disposal bags and 55 gallon steel drum, to

more safe and efficient storage methods.
● Enclosureless dust collector are available with continuous dust removal to a bin outside the facilities, by either

gravity, pneumatic or mechanical methods.
● This approach offers the benefit of removing the combustible material that could constitute a major fire hazard from

the dust extractor within the facilities to a outside containment area consisting of a closed or semi close container, will
have a direct impact of lowering or potentially eliminate the risk of fire propagating by maintaining dust disposal volume
at a minimum within a "Enclosureless” dust collector.

The Committee did not agree with the submitter to revise 3.3.9.2(5) as proposed. The
Committee intended that item (5) was worded to exclude the use of larger units at higher volumes which would require
larger safety distances.

_______________________________________________________________________________________________
664-7     Log #23

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Add new text to read as follows:
A suction hood located on the floor and against a wall or column and has a rectangular opening that

allows floor sweepings to enter the dust collection system.  The opening shall have a wire mesh to prevent large pieces
from entering and a magnetic strip to capture nails and other tramp ferrous metal. Typically connected to a 5 or 6”
diameter duct. The floor sweep should be open at all times and included in the air flow calculations for the system,
except when part of a school or maintenance shop, where it can be normally closed and not included in the calculations,
because sweeping is done after all of the machines are off.

Many people are not familiar with floor sweeps & how they should be designed into the system.
If this proposal is accepted, then the definitions that follow & corresponding appendix item will have to be renumbered.

Add new a new definition for Floor Sweep to read:
3.3.x A suction hood located on the floor with an opening to allow and against a wall or column and has

a rectangular opening that allows floor sweepings to enter the dust collection system.
The Committee revised the submitter's proposed new definition to encompass the entire

spectrum of devices that are in common use in the wood processing and woodworking facilities.  The Committee did not
include the advisory information in the remainder of the submitter's proposal.
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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-8     Log #CP18

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Add the following definitions with Annex material to 3.3.24 to read:
Wood particulate that will propagate a flame front, thus presenting a fire or

explosion hazard, when suspended in air or the process specific oxidizing medium over a range of concentrations,
regardless of particle size or shape. Wood particulate with a median diameter of 420 microns or smaller (i.e., material
that will pass through a U.S. No. 40 Standard Sieve), having a moisture content of less than 25 percent (wet basis).

Wood particulate, that is not deflagrable as defined in 3.3.24.1.
with a median diameter greater than 420 microns (i.e., material that will not pass through a U.S. No. 40 Standard Sieve),
having a moisture content of less than 25 percent (wet basis),

Dusts traditionally have been defined as a material 420 microns or smaller
(capable of passing through a U.S. No. 40 standard sieve).  For consistency with other standards, 500 microns (capable
of passing through a U.S. No. 35 standard sieve) is now considered an appropriate size criterion.  Particle surface area
to volume ratio is a key factor in determining the rate of combustion.  Combustible particulate solids with a minimum
dimension more than 500 microns generally have a surface to volume ratio that is too small to pose a deflagration
hazard.  Flat platelet-shaped particles, flakes, or fibers with lengths that are large compared to their diameter usually do
not pass through a 500 micron sieve yet could still pose a deflagration hazard.  Many particulates accumulate
electrostatic charge in handling, causing them to attract each other, forming agglomerates.  Often agglomerates behave
as if they were larger particles, yet when they are dispersed they present a significant hazard.  Consequently, it can be
inferred that any particle that has a minimum dimension of less than 500 microns could behave as a combustible dust if
suspended in air.
The determination of whether a sample of material is a combustible (explosible) dust should be based on a screening

test methodology such as provided in the draft ASTM E1226, Test Method for Pressure and Rate of Pressure Rise for
Combustible Dusts.  Alternatively, a standardized test method such as ASTM E1515, Standard Test Method for
Minimum Explosible Concentration of Combustible Dusts can be used to determine dust explosibility.
There is some possibility that a sample will result in a false positive in the 20 Liter sphere when tested by the ASTM

E1226 screening test or ASTM E1515 test. This is due to the high energy ignition source over-driving the test.  When
the lowest ignition energy allowed by either method still results in a positive result, the owner/operator can elect to
determine whether the sample is a combustible dust with screening tests performed in a larger scale (=>1m3) enclosure,
which is less susceptible to over-driving and thus will provide more realistic results.
This possibility for false positives has been known for quite some time and is attributed to “over-driven” conditions that

exist in the 20 liter chamber due to the use of strong pyrotechnic igniters. For that reason, the reference method for
explosibility testing is based on 1 m3 chamber, and the 20 L chamber test method is calibrated to produce results
comparable to those from 1 m3 chamber for most dusts. In fact, the U.S. standard for 20 L testing (ASTM E1226) states
“The objective of this test method is to develop data that can be correlated to those from the 1 m3 chamber (described in
ISO 6184/1 and VDI 3673)…” ASTM E1226 further states “Because a number of factors (concentration, uniformity of
dispersion, turbulence of ignition, sample age, etc.) can affect the test results, the test vessel to be used for routine work
must be standardized using dust samples whose KSt and Pmax parameters are known in the 1 m3 chamber.”
NFPA 68 also recognizes this problem and addresses it stating “the 20 L test apparatus is designed to simulate results

of the 1m3 chamber; however, the igniter discharge makes it problematic to determine KSt values less than 50
bar-m/sec. Where the material is expected to yield KSt values less than 50 bar-m/sec, testing in a 1 m3 chamber might
yield lower values."
Any time a combustible dust is processed or handled, a potential for deflagration exists.   The degree of deflagration

hazard varies, depending on the type of combustible dust and the processing methods used.
A dust deflagration has the following four requirements:
(1) Combustible dust
(2) Dust dispersion in air or other oxidant
(3) Sufficient concentration at or exceeding the minimum explosible concentration (MEC)
(43) Sufficiently powerful ignition source such as an electrostatic discharge, an electric current arc, a glowing ember, a

hot surface, welding slag, frictional heat, or a flame
If the deflagration is confined and produces a pressure sufficient to rupture the confining enclosure, the event is, by

definition, an “explosion.”
Evaluation of the hazard of a combustible dust should be determined by the means of actual test data. Each situation
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Report on Proposals  –  June 2011 NFPA 664
should be evaluated and applicable tests selected. The following list represents the factors that are sometimes used in
determining the deflagration hazard of a dust:
(1) Minimum explosible concentration (MEC)
(2) Minimum ignition energy (MIE)
(3) Particle size distribution
(4) Moisture content as received and as tested
(5) Maximum explosion pressure at optimum concentration
(6) Maximum rate of pressure rise at optimum concentration
(7) KSt (normalized rate of pressure rise) as defined in ASTM E1226, Test Method for Pressure and Rate of

Pressure Rise for Combustible Dusts
(8) Layer ignition temperature
(9) Dust cloud ignition temperature
(10) Limiting oxidant concentration (LOC) to prevent ignition
(11) Electrical volume resistivity
(12) Charge relaxation time
(13) Chargeability

It is important to keep in mind that as particulate is processed, handled, or transported the particle size generally
decreases due to particle attrition.  Consequently, it is often necessary to evaluate the explosibility of the particulate at
multiple points along the process.  Where process conditions dictate the use of oxidizing media other than air (nominally
taken as 21% oxygen and 79% nitrogen), certain of the above tests should be conducted in the appropriate process
specific medium.

Recent experience has demonstrated that particle size is not the sole criteria that determines if a
material will deflagrate.  The new definition incorporates a specific test for determining this parameter.
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Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-9     Log #7

_______________________________________________________________________________________________
Mindy Wang, Ampco Safety Tools

To add new text to read as follows:
Spark resistant tools shall be used to make repairs or adjustment on or around any machinery where airborne

dust or dust accumulations are apt to occur.
● NFPA 664 can better mitigate the fire and explosions hazards by specifying the use of spark

resistant tools. Without this specification, steel tools are likely to be used which can be an ignition source.
● NFPA 664, Annex A.3.3.24.1 Deflagrable Wood Dust, lists frictional heat as an ignition source.
● NFPA 921, Guide for Fire and Explosion Investigations 2008 Edition, Chapter 5 Basic Fire Science Table 5.7.1.1

Reported Burning and Sparking Temperature of Selected Ignition Sources under Mechanical Sparks lists a Steel tool
temperature at 2550°F.  When working with flammable gas, liquids, vapors, or dusts, a potential hazard arises because
of the possibility that sparks produced by steel or iron tools can become an ignition source.
● Recognizing the potential for steel tools to be an ignition source in flammable environment, the Occupational Safety

& Health Administration (OSHA) provides guidance in booklet 3080 Hand and Power Tools, 2002 revised, “iron and
steel hand tools may produce sparks that can be an ignition source around flammable substances. Where this hazard
exists, spark-resistant tools should be used.”
● NFPA Fire Protection Handbook, Volume I, Chapter 8 Dusts, states that ignition temperatures and ignition energies

for dust explosions are much lower than the temperatures and energies of most common sources of ignition, it is not
surprising that dust explosions have been caused by common sources of ignition. For this reason, the elimination of all
possible sources of ignition is a basic principle of dust explosion prevention.
● As a result of catastrophic accident involving a combustible dust explosion at a sugar refinery, OSHA initiated a

Combustible Dust National Emphasis Program in October 2007; reissued in March 2008. As a precautionary measure,
OSHA requires Compliance, Safety and Health officers (CSHOs) use non-sparking dust pans for collection settled dust
and non-spark scoops for removing dust from cyclone containers or other ventilation equipment for the combustible dust
hazards when conducting inspections under this program.
● On February 20, 2003, a dust explosion at the CTA Acoustics, Inc. (CTA) facility in Corbin, Kentucky, killed seven

and injured 37 workers. In investigating this incident, the CSB determined that combustible resin dust that had
accumulated throughout the facility fueled the explosion.  Developed in 1997, job safety analyses for cleaning process
line dust collectors and ducts list explosion as a potential hazard if the cleaning is done with tools capable of producing a
spark. Employees reported that production line cleaning routinely created clouds of dust. They used compressed air,
brooms, and metal tools to clean. The CSB concluded that the use of metal tools, brooms, compressed air, and fans
during line cleaning is one of the root causes of explosion. One recommendation made by the CSB is using appropriate
dust-cleaning methods and tools to minimize the dispersion of combustible dust.
● FM Global, a large commercial and industrial property insurer, publishes guidelines to reduce or prevent dust fires

and explosion. Data Sheet 6-9, Industrial Ovens and Dryers, addressed fire and explosion hazards from process
combustibles (e.g. dust, debris), fuel, and flammable materials in industrial ovens and dryers and applies to operations
such as those found at CTA. This data sheet states that scraping with non-sparking tools is probably the most widely
used method for soft or easily removed deposits. Furthermore, the CSB final investigation report on explosion at CTA
found that guidelines listed on FM data sheet 6-9 was not followed.
● A few documented incidents steel sparks and tools as an ignition source:
● OSHA inspection #15050487, at a wood processing facility, a piece of tramp metal was accidentally dumped into

the south side hopper along with a load of wood chips and plywood trimmings. The metal piece (a large chunk of
chipper knife) did not pass through the metal disc screens located a few feet from the hopper. The movement of the
screens caused a spark to occur. The spark ignited the dust in the confined area of the large and open-spaces dump
house. Because the belt conveyer was covered, the flame wave was able to travel the entire length of the conveyor
system. The fire reached the two main storage building via the conveyer system. Additional dust was probably
suspended in air from a pile of sawdust, chips and trimmings, causing a secondary explosion. When the explosion
panels on the wall opened, the rush of air knocked one employee off the six-foot high box and injured his feet when he
landed on the ground. OSHA further stated that “Although only one minor injury occurred because of this dust explosion,
the potential for extensive injury and death among employees at this mill is evident in the millions of dollars in damage
done to two major buildings at this location and by the speed which these buildings burned to the ground once they
caught fire.”

● Listed as accident #82 on dust incident data compiled by the CSB, an explosion resulted as a spark created by a
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Report on Proposals  –  June 2011 NFPA 664
worker with an allen wrench who was turning a screw to adjust a machine. The spark ignited some propellant dust and a
vacuum system carried the fire another room where a barrel of dust exploded.

● OSHA inspection #127357804, employee #1 was working in an infrared flare composition mixing building. He
completed installation of a metal vacuum filter table in Bay #1, permanently anchoring it to the concrete floor by drilling
holes in the concrete floor, installing concrete anchor bolts, and bolting down the table. Employee #1 then removed the
eight anchor bolts from the concrete floor at the old table location by hitting them with a ball peen hammer until they
broke. On the last anchor bolt, some residual flare composition on the bolt threads or on the floor ignited due to the
impact of the hammer. According to a company representative, room evidence indicated that the ignited flare material
then probably ignited the flare composition-contaminated denim filter on the vacuum table next to Employee #1, causing
an explosion or deflagration. Other composition-contaminated material in the building caught on fire, resulting in two to
four more explosions. Employee #1 suffered second- and third-degree burns over 80 percent of his body and later died.

● OSHA inspection #110292604, employees #1 and #2 were mixing magnesium powder (metallic), calcium carbide,
and sodium chloride. Employee #3 was bringing in drums of magnesium powder. Employees #1 and #2 were using a
length of steel pipe to loosen a blockage in a magnesium batching hopper. The pipe caused a spark to ignite a
magnesium powder flash fire and explosion. Employees #1 and 2 were killed and Employee #3 was injured.

● OSHA inspection #114997323, employee #1 was in an area between the dust collector and the air-lay machine on
the 92 line preparing to dump a bag of resin into a hopper with a forklift when the resin reclaim unit blew out and burned
him on his neck, back, and arms. The dust ignited in the duct system and traveled to the reclaim unit, where the blast
engulfed the area. The initial spark may have occurred in the LaRouche machine from a steel-on-metal spark or in the
air-lay machine from an overheated bearing. The employee was burned.
Without the specification for spark resistant tools, steel tools are likely to be used which can be a source of ignition.

The submitter has provided no data to support the contention that the use of hand tools can
produce sparks of sufficient power to cause an ignition of wood dust.

_______________________________________________________________________________________________
664-10     Log #CP9

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Revise existing 8.2.1.5 to read:
8.2.1.5* In addition to the fire hazard, a deflagration hazard deflagration conditions shall also be determined to exist

where deflagrable wood dust is, or could be, suspended in air during operation at a maximum concentration above 75
25 percent of the MEC.

The change from 75 percent to 25 percent is necessary to correlate with the criteria in NFPA 69 for the
prevention of explosions through concentration control.
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_______________________________________________________________________________________________
664-11     Log #18

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Revise text to read as follows:
The capacity of the system shall be calculated on the basis of all hoods, floor sweeps and other openings connected to

the system being open or equipped with means to ensure minimum conveying velocity of 8.2.2.1.5 in all sections of the
system.

Sweeping the floor toward a floor sweep in schools and maintenance shops is done at the end of the
class or work shift, when operation of the machines has ceased.  Floor sweeps are typically connected to 5 or 6 in.
diameter branches. The machines are usually 3 or 4 in. diameter branches. When the slide gate or door of a floor sweep
is open it draws air from the other branches. This is of no consequence, since the woodworking machines are off during
clean up in small shops. Normally closed floor sweeps are common to small shops for decades.
Note:  Supporting material is available for review at NFPA Headquarters.

The Committee did not agree with the submitter's recommendation to allow the exception for
schools and machine shops.  See recommendation and substantiation on Proposal 664-12 (Log CP#4).

_______________________________________________________________________________________________
664-12     Log #CP4

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Revise existing 8.2.2.2.1.5* to read:
8.2.2.2.1.5* Dust collection air velocity and volume shall be calculated according to 8.2.2.2.1.5.1 and 8.2.2.2.1.5.2.

2. Renumber existing 8.2.2.2.1.5 as 8.2.2.2.1.5.1.
3. Add new 8.2.2.2.1.5.2 to read:

8.2.2.2.1.5.2 Floor sweeps, which are normally closed and are only opened on an occasional basis to facilitate
housekeeping, shall be permitted to be excluded from the air flow calculations for the system.

The Committee added a new 8.2.2.2.1.5, renumbered existing 8.2.2.2.1.5, and added 8.2.2.2.1.5.2 to
clarify how floor sweeps are addressed in the airflow calculation.

_______________________________________________________________________________________________
664-13     Log #21

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Revise text to read as follows:
Dampers, gates or orifice plates provided for the specific purpose of balancing the airflow in the system shall be

fastened to prevent inadvertent movement. and labeled, “Balancing Damper. Unauthorized adjustment will unbalance
the system and can result in wood waste accumulating in the duct and becoming a fuel source for a fire.”

Workers, in a wood shop, do not know which dampers are balancing dampers nor do they know the
hazards of an unbalanced system.

The Committee did not agree with the submitter's recommendation to add a sign to call
attention to the devices for balancing the airflow in the system.  See recommendation and substantiation on Proposal
664-14 (Log CP#5).
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_______________________________________________________________________________________________
664-14     Log #CP5

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Revise existing 8.2.2.2.1.6* to read:
8.2.2.2.1.6* Where dampers or gates are used for individual equipment, the volume and velocity resulting from the

operation of such dampers or gates shall not reduce the system velocity below the design minimum.
2. Add the following text to the beginning of the existing Annex A.8.2.2.2.1.6 to read:

A.8.2.2.2.1.6 Where dampers or gates are necessary to achieve balance on systems that have been altered, they
should be permanently fastened in place.

The Committee revised 8.2.2.2.1.6 to clarify its application.  The Committee provided additional Annex
text for guidance on existing systems that might use dampers or gates to achieve airflow balance and the need for
securing them in place.

_______________________________________________________________________________________________
664-15     Log #3

_______________________________________________________________________________________________
Jon Nisja, Northcentral Regional Fire Code Development Committee

Add a new section to read:
8.2.2.2.1.8 Ductwork shall have at least one 24 X 24 inch access opening in every 50 linear feet of ductwork to provide

access to extinguish fires or permit access to burned material to assist fire fighters in extinguishing or removing debris
from the ductwork.

Fires in ductwork are very difficult to extinguish because of the lack of access to these assemblies. 
Having access openings for fire departments would provide a cost effective approach to quickly extinguish fires in
ductwork.  Without access openings, fire departments often use power saws to make access openings with increases
downtime for companies wishing to return their systems to operation following fires.  Also water from automatic fire
sprinkler systems could be evacuated more quickly and efficiently with the use of access openings.

Add new 8.2.2.2.1.9 to read:
The dust accumulation hazard associated with the duct system shall be

determined by means of a hazard analysis.
For duct systems subject to dust accumulation, access doors, openings, or removable sections of

ductwork shall be provided in accordance with 8.2.2.2.1.9.1 through 8.2.2.2.1.9.5.
Access doors, openings, or removable sections of ductwork shall be provided to allow inspection,

cleaning, maintenance, and fire department access.
Access doors, openings, or removable sections of ductwork shall be designed and maintained to prevent

dust leaks and maintain the integrity of the duct.
Access doors, openings, or removable sections of ductwork that are not specifically designed for

deflagration venting shall not be considered as providing that function.
Access doors, openings, or removable sections of ductwork shall be bonded and grounded.
Resinous woods such as southern yellow pine, spruce, and fir tend to yield wood dust that is tacky and

can adhere to duct interiors. This is especially true on ducts serving abrasive planers and sanders which also produce a
heat input to the dust.

Hardwoods such as maple, oak, hickory, and cherry lack the resins of the soft woods and are much less likely to coat
duct interiors with accumulated dust.

Ductwork subject to dust accumulation should have sufficient access for inspection and fire department
access as determined by the configuration, length, and size of the duct.

The Committee agreed with the submitter for the need for access doors for inspection and fire
department access, but added text similar to the 2006 edition of NFPA 654. The Committee added Annex text to provide
additional considerations affecting dust accumulations and access doors.
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_______________________________________________________________________________________________
664-16     Log #CP10

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Revise existing paragraph 8.2.2.2.3(2) to read:
Metal ducts shall be protected with a listed deflagration explosion suppression system that has a design

strength exceeding the maximum reduced deflagration pressure.
2. Add new paragraphs 8.2.2.2.4, 8.2.2.2.5, and 8.2.2.2.6 to read:

Metal ducts located indoors shall be equipped with deflagration relief vents and vent ducts designed, installed
and maintained in accordance with NFPA 68, Standard on Explosion Protection by Deflagration Venting, and such ducts
have a design strength exceeding the maximum reduced deflagration pressure.

Metal ducts located indoors shall be equipped with deflagration relief vents and vent ducts designed,
installed and maintained in accordance with NFPA 68, Standard on Explosion Protection by Deflagration Venting, that
exhaust through listed flame-quenching devices and have a design strength exceeding the maximum reduced
deflagration pressure.

Metal ducts located outdoors shall be equipped with deflagration relief vents designed, installed and
maintained in accordance with NFPA 68, Standard on Explosion Protection by Deflagration Venting, and have a design
strength exceeding the maximum reduced deflagration pressure.

1. The Committee changed the word "explosion" to "deflagration" to be technically accurate and be
consistent with the terminology used by the explosion protection industry.

2. NFPA 68 is now a standard so that it can be referenced directly in this standard where it is needed.  The Committee
added provisions that protect metal ducts in accordance with NFPA 68.

_______________________________________________________________________________________________
664-17     Log #CP11

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

In existing 8.2.2.4.2(3) and 8.2.2.4.2(4), change “75 percent of MEC” to “25 percent of MEC”
wherever it appears.

The Committee revision is for correlation with NFPA 69, Standard on Explosion Prevention Systems.

_______________________________________________________________________________________________
664-18     Log #CP20

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Add a new item (6) to existing 8.2.2.4.2 to read:
(6) Upstream of outdoor cyclone collectors receiving knife planer shavings, when the fan and the cyclone are located

outdoors, and exhausts to outdoor atmosphere.
Current knife planer mill shavings collection systems in operation have fans upstream of outdoor dust

cyclone.  There is low history of fires, deflagrations or explosions in these systems.  NFPA and FM Global standards
permit fans upstream of certain collectors.
2.3.4.4.4 Ordinary fans and blowers may be used in a dust-air stream of unlimited concentration if the dust has been

shown by test to be hard to ignite.
2.3.4.4.5 Systems handling wood dust can use ordinary fans upstream of bag-type dust collectors if a cyclone collector

(primary dust collector) is upstream of the fan.
NFPA 664-2007, 8.2.2.4.2 (5) Permits fans upstream of an enclosureless collector, which is a similar set-up, that

recirulates air back into a building, an outdoor cyclone does not recirculate.
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_______________________________________________________________________________________________
664-19     Log #6

_______________________________________________________________________________________________
James Everitt, Western Regional Fire Code Development Committee

Revise text as follows:
Dust collectors shall be located in accordance with one of the following:

(7)* Indoors for enclosureless dust collectors subject to the approval of the AHJ and meeting all of the following criteria:
(a) The collector is used only for dust pickup from wood processing machinery (i.e., no metal grinders and so forth).
(b) The collector is not used on sanders or abrasive planers having mechanical material feeds.
(c) Each collector has a maximum air-handling capacity of 2.4 m3/sec (5000 cfm).
(d) The fan motor is of a totally enclosed, fan-cooled design.
(e) The collected dust is removed daily or more frequently if necessary to ensure efficient operation.
(f) The collector is located at least 6.1 m (20 ft) from any means of egress or area routinely occupied by personnel.
(g) Multiple collectors in the same room are separated from each other by at least 6.1 m (20 ft).

Where automatic sprinkler protection is provided in dust collectors, it
shall be hydraulically designed to provide a minimum density of 8.15 L/min/m2 (0.20 gpm/ft2) over the horizontal
projected area of the piece of equipment.
Exception: Enclosureless dust collectors subject to the approval of the AHJ and meeting all of the following criteria:
(1) The collector is used only for dust pickup from wood processing machinery (i.e., no metal grinders and so forth).
(2) The collector is not used on sanders or abrasive planers having mechanical material feeds.
(3) Each collector has a maximum air-handling capacity of 2.4 m3/sec (5000 cfm).
(4) The fan motor is a totally enclosed, fan-cooled design.
(5) The collected dust is removed from the filter media daily or more frequently if necessary to ensure efficient

operation.
(6) The collector is located at least 6.1 m (20 ft) from any means of egress or area routinely occupied by personnel.
(7) Multiple collectors in the same room are separated from each other by at least 6.1 m (20 ft).

There is no regulation of the micron size of the filters which can and will liberate the most explosive of
the particulate size coating everything in the operation. Maintenance nightmare in over thirty years I have not seen an
operation that empties daily.  If you want to allow deflagration and fire hazard internal collection within the building,
sprinkler this area.

The submitter has failed to substantiate the basis for the additional location approval and fire
protection being required for the use of enclosureless dust collectors when they comply with the provisions of the
standard.

_______________________________________________________________________________________________
664-20     Log #CP6

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Revise existing 8.2.2.5.1.4(7)(b) to read:
(b) The collector is not used on sanders, molders, or abrasive planers having mechanical material feed through the

machine.
The Committee revised the wording of 8.2.2.5.1.4(7)(b) to clarify that the criteria applies to equipment

that uses a mechanical means to move material through the machine.
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_______________________________________________________________________________________________
664-21     Log #10

_______________________________________________________________________________________________
Pierre Morin, Pyradia-Belfab

NFPA 664 in Chapter 3 on Enclosureless Dust collector in section 8.2.2.5.1.4 in item (c) where it
states: Each collector has maximum air handling capacity of 5000 CFM, be deleted and replaced by:  “Each collector
has maximum air handling capacity of 6000 CFM."

1)  Acceptance of 6000 CFM in the case of open or “Enclosureless Dust collector.
● Over the last few years, there has been a growing increase of CFM as the industry is evolving towards more

sophisticated woodworking machines that require greater CFM and more ports to improve the extraction of dust away
from the machine tooling area. It is common for machine to require 6000 CFM
● The dust extraction requirement for small and medium size shop application has gone from an average of 3800 CFM

to 5600 CFM
● It is clear that the key for safety in shop would be to keep the numbers of dust extractor to a minimum, but the trend

for shop to introduce machine with 2500 CFM and 3500 CFM has over the last few years resulted in the growing
requirement for multiple dust collector solution.
● We believe that the original decision to establish the Max CFM at was for the most part not base on any scientific or

safety requirement, but rather an arbitrary decision.  With the introduction of more sophisticated wood machinery this
5000 CFM ceiling is somewhat dysfunctional.
● It is self evident that the increase from 5000 CFM to 6000 CFM would add little if any additional risk.  It would help to

keep the number of dust collector to a minimum.

The submitter has failed to show that the objectives achieved by the prescriptive criteria in
8.2.2.2.5.1.4(7) will be achieved when the dust collector capacity is increased to 6000 CFM.

_______________________________________________________________________________________________
664-22     Log #CP12

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Revise existing 8.2.2.5.3(2) and (3) to read:
Dust collectors with a deflagration hazard shall be designed

and constructed in accordance with one of the following options:
(2)* Dust collectors protected by a listed deflagration suppression system in accordance with NFPA 69, Standard on

Explosion Prevention Systems, with a design strength exceeding the maximum reduced deflagration pressure of the
material being collected
(3)* Dust collectors equipped with adequate deflagration relief vents in accordance with NFPA 68, Standard on

Explosion Protection by Deflagration Venting, with a design strength exceeding the maximum reduced deflagration
pressure of the material being collected
2. Revise existing A.8.2.2.5.3(3) to read:

If relief pipes are used in conjunction with deflagration relief vents to direct the vented gases to a safe
location, the reduced deflagration pressure will be higher than if no relief pipes were present. Deflagration relief vent
design and reduced deflagration pressure requirements are found in NFPA 68, Standard on Explosion Protection by
Deflagration Venting. If listed flame-quenching devices are used in conjunction with deflagration relief vents to
extinguish flames in the vented gases, the reduced deflagration pressure will be higher than if no flame-quenching
devices were present. The manufacturer of the listed flame-quenching device should be consulted to determine the
maximum reduced deflagration pressure to be expected with their protection hardware.

The Committee revision correlates the requirements in the standards with NFPA 68 and NFPA 69.
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_______________________________________________________________________________________________
664-23     Log #2

_______________________________________________________________________________________________
John A. Constance, The Engineers’ Collaborative

Add new text as follows:
This section is misleading with respect to protecting a plant interior from fire and explosion due to a deflagration inside

a dust collector.  Nothing is mentioned about inlet duct isolation and outlet duct isolation.  Vague reference is made to
isolation in the Annex A, A.8.2.4.2, NFPA 654.  Add 654, C.1.2.2 to 664, in the main body, not the Annex.

This change will help plants protect buildings from dust collector deflagrations by installing isolation
devices, not fire protection devices, as the present 664 language leads one to believe.

The submitter did not propose specific text to be added into the standard.  He is encouraged
to submit a specific recommendation at the comment stage.
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_______________________________________________________________________________________________
664-24     Log #CP13

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Revise existing 8.2.2.6 as follows:
Recycling of air–material separators exhaust to buildings shall

be permitted if the provisions of 8.2.2.6.1 through 8.2.2.6.6 are met.
The system shall be designed to prevent return of dust with an efficiency of 99.9 percent at 10 μm. [654:

6.1.3 ROC; 2011]
Recycling of air–material separators exhaust to the building shall not be permitted under any circumstances

when combustible gases or vapors or hybrid mixtures are involved. [654: 6.1.3.1 ROC; 2011]
Recycling of air–material separators exhaust to the building shall not be permitted when the recycled stream

reduces the concentration of oxygen below 19.5 percent by volume in the work area [654: 6.1.3.2 ROC; 2011]
Air from air–material separators or dust collectors deemed to have a fire hazard shall meet the provisions of

8.2.2.6.4.1, 8.2.2.6.4.2, 8.2.2.6.4.3, or 8.2.2.6.4.4.
[* = 664: A.8.2.2.6; 2007]

For dust collection systems of capacity less than or equal to 2.4 m3/sec (5000 cfm), one of the following
shall apply: [*=664: A.8.2.2.6.1; 2007]

(1) The system shall be equipped with listed spark detection, designed and installed in conformance with the relevant
sections of NFPA 72, National Fire Alarm Code, located on the duct upstream from the dust collector and downstream
from the last material entry point, connected directly to a listed spark extinguishing system, designed and installed in
conformance with NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection, or

(2) The system shall be protected in accordance with 8.2.2.6.3.2.
For dust collection systems of capacity greater than 2.4 m3/sec (5000 cfm), the following shall apply: [* =

664: A.8.2.2.6.2; 2007]
(1) The system shall be equipped with a listed spark detection system, designed and installed in conformance with

the relevant sections of NFPA 72, National Fire Alarm Code, located on the duct upstream from the dust collector and
downstream from the last material entry point, or on the exhaust side of the dust collector, to detect fire entering or
occurring within the dust collector, respectively, and

(2) The exhaust air duct conveying the recycled air back to the building shall be equipped with a high-speed abort
gate activated by the spark detector in 8.2.2.6.4(1), and the abort gate shall be sufficiently fast to intercept and divert
any burning material to atmosphere before it can enter the plant.

(3)* The abort gate is provided with a manual reset so that, after it has aborted, it can be reset to the normal position
only by manual interaction at the damper; automatic or remote reset shall not be allowed. [* = 664: A.8.2.2.6.2(3)]

Air from enclosureless dust collectors meeting the requirements of 8.2.2.5.2 shall be permitted to be
exhausted into the building.

Air from cyclone pre-cleaners, located outside the building and having a capacity of 2.4 m3/sec (5000 cfm)
or less shall be permitted to be ducted directly to enclosureless dust collectors located within the building without
provisions.

Explosion isolation devices shall be provided to prevent deflagration propagation from enclosed air–material
separators to the work areas upstream and downstream.

Explosion isolation devices shall include, but shall not be limited to, one of the following:
(1)* Rotary valves
(2)* Automatic fast-acting valve systems in accordance with NFPA 69, Standard on Explosion Prevention Systems
(3)* Flame front diverters in accordance with NFPA 69, Standard on Explosion Prevention Systems
(4)* Chemical isolation systems in accordance with NFPA 69, Standard on Explosion Prevention Systems

Isolation devices shall not be required upstream and/or downstream of a work area if a documented risk
evaluation that is acceptable to the authority having jurisdiction determines that deflagration propagation back into the
building will not occur.

Where provided, explosion isolation devices shall be installed, inspected, and maintained in accordance with
Chapter 15 of NFPA 69.
2.  Redesignate and add the existing Annex material as follows:

as The requirement for the return air diversion is in place to protect the occupants from the
products of a dust collector fire.  This requirement is normally achieved with the use of abort gates that are activated by
spark detectors.  However, the committee has not achieved consensus regarding the design of this feature.
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One approach is to locate the spark detection and abort gate on the inlet duct to the dust collector, which is shown in
Figure A.8.2.2.6.4(a).  With this approach, the burning material is detected by the spark detectors as it travels towards
the dust collector.  The operation of the spark detectors actuates the abort gate release, diverting the burning material
from the dust collector.  This prevents the burning material from entering the dust collector and thereby prevents the
recirculation of smoke, flame, and other fire products back to the occupied portion of the facility.  An additional
advantage to this approach is protection of the dust collector.
This approach works best when a fan is located upstream of the dust collector so that the airflow from the fan

accelerates the closure of the abort gate.  However, fans are often ignition sources and this approach has the
disadvantage of initiating comparatively frequent dust collection system shutdowns due to sparks.
The second approach is shown in Figure A.8.2.2.6.4(b). In this design the spark detectors and abort gate are located

on the clean air side of the dust collector. With this approach the return air diversion relies upon sparks from burning
bags and ignited dust flowing through holes in the bags for the stimulus to actuate the abort gate.  This approach has
the advantage that it does not divert the airflow except under circumstances of an established fire in the dust collector.
However, it does not prevent the introduction of burning material into the dust collector.
The experience of many committee members leads them to believe that most dust collector explosions arise from fires

within the dust collector.  When the automatic bag-cleaning feature operates, it produces a dust cloud within the
collector and this dust cloud is ignited by the pre-existing fire.  Consequently, once a fire has become established within
the dust collector, the airflow should NOT be shut down as that causes accumulated dust to slough off of the bags,
producing a dust cloud that can deflagrate.  Instead, the airflow should be maintained.  This limits the rate at which dust
can slough off of the bags and minimizes the probability that a large dust cloud and resulting deflagration will occur.  The
flow of air through the dust collector also removes heat from the dust collector.  Where the dust collector represents a
critical or high value asset, a water deluge system can be added to minimize damage to the dust collector.

****INSERT EXISTING FIGURE Figure A.8.2.2.6(a) and Figure A.8.2.2.6(b) HERE****

Renumbered as Figure A.8.2.2.6.4(a) and Figure A.8.2.2.6.4(b)

as Dust collection systems 2.4 m3/sec (5000 cfm) and smaller represent less hazard due to
their relatively small size and can be adequately managed with spark detection and extinguishment rather than requiring
the additional expense of an abort gate.

as Dust collection systems greater than 2.4 m3/sec (5000 cfm) in capacity represent a
greater inherent hazard and risk and were deemed to require the inherently greater reliability of an abort gate as
opposed to extinguishing systems.  Where extinguishing systems can be shown to be equally reliable to the abort gate,
it can be used as a performance-equivalent alternative design pursuant to Chapter 5.

as Manual interaction at the abort gate is required so that the damper can be
examined for any damage that could render it unsuitable for continued use.
3. Add the following new Annex text as follows:

When rotary valves are installed in both the inlet and the outlet of equipment, care should be taken to
ensure that the rotary valve on the inlet is stopped before the unit becomes overfilled. See Figure A.8.2.2.6.5.1(1).

**** INSERT FIGURE 654: A.7.1.4.2(2); (2006) as Figure A.8.2.2.6.5.1(1) HERE****

Renumber FIGURE 654: A.7.1.4.2(2) as Figure A.8.2.2.6.5.1(1) Rotary Valves.

Figure A.8.2.2.6.5.1(2) illustrates an example of deflagration propagation using mechanical isolation.
INSERT FIGURE 654: A.7.1.4.2(3); (2006) as Figure A.8.2.2.6.5.1(2) HERE****

Renumber FIGURE 654: A.7.1.4.2(3) as Figure A.8.2.2.6.5.1(2)  Deflagration Propagation Using Mechanical
Isolation.

Figure A.8.2.2.6.5.1(3) illustrates an example of deflagration propagation using flame front diversion.
****INSERT FIGURE 654: A.7.1.4.2(4); (2006) as Figure A.8.2.2.6.5.1(3) HERE****

Renumber FIGURE 654: A.7.1.4.2(4) as Figure A.8.2.2.6.5.1(3)  Deflagration Propagation Using Flame Front
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Diversion.

Figure A.8.2.2.6.5.1(4) illustrates an example of deflagration propagation using chemical isolation.
****INSERT FIGURE 654: A.7.1.4.2(5); (2006) as Figure A.8.2.2.6.5.1(4) HERE****

Renumber FIGURE 654: A.7.1.4.2(5) as Figure A.8.2.2.6.5.1(4)  Deflagration Propagation Using Chemical
Isolation.

The Committee revisions include safeguards to better address deflagration hazards of recycling of
exhaust air from dust collectors back into buildings.

_______________________________________________________________________________________________
664-25     Log #CP14

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Add the following sentence to existing 8.2.2.6.2(3):
A powered reset is acceptable if it can only be activated by manual interaction at the damper location.

It is believed that the intention of the requirement for a manual reset on an abort gate is so that the
user is required to physically go to the location of the gate so that any fire or hazardous condition would be observed
before the gate is reset and operation resumes. Abort gates are heavy devices and resetting the gate by hand can be
difficult, particularly on very large units.  Electrical reset features on these units are available and make this task much
easier.  Such features should be permissible if the reset device is mounted on the unit thereby requiring manual
interaction at the gate location.  There has been much confusion regarding the meaning of  the term "manual" and the
addition of the proposed text will add clarity.

_______________________________________________________________________________________________
664-26     Log #CP15

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Revise section reference to be 8.2.2.5.1.4(7).
Editorial correction, but it aids the reader in understanding when the correct reference is used.

_______________________________________________________________________________________________
664-27     Log #16

_______________________________________________________________________________________________
Francois Tanguay, Louisiana Pacific Canada Ltd.

Revise text to read as follows:
Add guidelines on the limits of the assumptions that have to be made.

We designed one of our Thermal Oil Heating System to meet the requirement of 8.3.1, but trying to
meet the performance objectives and design criteria of 8.3.1 with the limited information provided was highly subjective,
since many assumptions have to be made. Guidelines on the limits of the assumptions should be included in the
standard.

The submitter did not propose specific recommendations on the limits of the assumptions to
be added into the standard.  He is encouraged to submit a specific recommendation at the comment stage.
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_______________________________________________________________________________________________
664-28     Log #17

_______________________________________________________________________________________________
Francois Tanguay, Louisiana Pacific Canada Ltd.

Revise text to read as follows:
Expansion tanks shall be designed in accordance with section VIII of the .
Exception:  Systems design having expansion tanks and fill/drain tanks acting in conjunction to allow expending oil

volume with increase in temperature shall not required the fill/drain tank to be built in accordance with Section VIII of the
ASME Boiler and Pressure Vessel Code.

On large thermal oil heating systems, the amount of oil increasing in volume (from cold to operating
temperature) is such that the expansion tanks are not sized (due to their high location above ground) to handle that
amount of oil. So they are connected/overflowing to a tank located at ground level, which tank receives oil colder than
the system temperature and which is open to atmosphere. No inert blank gas is being used on either tank. A tank
opened to atmosphere should not be required to be built as per the Pressure Vessel code.

1. Revise existing 8.3.2.5.1 to read:
Where used as other than an atmospheric tank, expansion tanks shall be designed in accordance with

Section VIII of the ASME Boiler and Pressure Vessel Code.
2. Revise existing annex A.8.3.2.5.1 to read:

These criteria should apply even if the tank is operated as an atmospheric tank as a safeguard against
rupturing the tank from over-pressurization due to overfilling the thermal oil system, inadvertent accumulation of water
from condensation or processes, and so forth.

The Committee agreed with the submitter and revised the paragraph and its Annex to clarify
its application.

_______________________________________________________________________________________________
664-29     Log #13

_______________________________________________________________________________________________
Francois Tanguay, Louisiana Pacific Canada Ltd.

Add new text to read as follows:

***Insert Include 664_L13_R Here****

Current article does not provide any guidance to which requirements should apply to solid fueled
Thermal Oil Heating Systems, which leaves the user on his own. There is currently no NFPA Standard properly covering
those types of systems.

Add submitter's proposed recommendation to Annex A after existing A.8.3.2.8.3 text to read:

****Insert  Include 664_L13_CA.doc****

The Committee recognizes considerable merit in the proposal and has established a Task
Group to submit text in the proper form for inclusion into the appropriate locations in the standard at the comment stage.
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8.3.2.8.3A Solid Fueled burners shall be designed as per the requirements listed below. 

 

Control System Design 

  (1) Electrical Classification 

The area electrical classification can be general purpose for the handling of Class III or Class II 

liquids. Consideration shall be used in locating electrical devises for ease of access and routine 

maintenance. 

 

  (2) Safety System Features 

The Thermal Oil System shall be interlocked to isolate major piping segments in the event of a fire 

or emergency shutdown to limit the largest credible Thermal Oil spill. The Thermal Oil System 

shall be interlocked to actuate in a failsafe manner. The following shall be arranged to actuate: 

• The supply of heat to the Thermal Oil System shall be shutdown. (ID Fan or Fuel supply 

for Gas or Suspension Burner) 

• Safety shutoff valves, by-pass valves, and or 3-way divert valves of fail-safe design shall 

be actuated to isolate all secondary circulating loops from the primary loop.  

 

An accessible, manual, remote emergency shutoff (Zone Stop) shall be provided that is capable of 

safely shutting down and isolating the heat transfer system in the configuration required to limit the 

largest credible thermal oil spill. Larger plants that have full process control monitoring and alarm 

annunciation in a constantly attended control room can provide this function in the control room. 

 

Measuring instrumentation and interlocks shall be provided to sound an alarm and automatically 

shut down the fuel source to the Thermal Oil heater when any of the Safety conditions are detected.  

 

Alarm set point levels shall be below or above the auto emergency shutdown levels to monitor the 

variables and provide an opportunity for operators to correct the problem before conditions reach an 

emergency shutdown level.  

 

Validation of data shall be implemented in the control system to ensure data integrity of all 

communications and I/O. This validation of input data or communications shall use recognized 

programming method and shall include, but not limited to: 

• Rack failure 

• Communication loss to remote I/O racks 

• Rack power supply failure 

• Input / Output card failure, 

• Network communication loss 

• Network switch failure, 

• Loss of communications, 

• Device cable short wire / open wire 

• Under-range / Over-range values 

• External power supply failure and 

 

On failure of any of the above validations the logic shall force a Trip value into the input data 

table/s for the affected device/devices. The system would then shutdown as if a trip condition 

occurred.  
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Access to programmed safety logic (if used) shall be restricted to prevent accidental changes. No 

forces or jumpers shall be applied to any PLC or hardwired safety Thermal Oil controlled systems. 

 

  (3) Safety System Design 

Safety System design shall take into consideration, but not limited to the following criteria: 

• Manufacture of hardware and PLC (Platform) 

• Reliability of instrumentation and devices 

• Safety device identification 

• Validation of information 

• Access requirements 

• Maintenance and Testing 

• Segregation of equipment 

 

  (4) Safety Interlocks 

The Thermal Oil System shall have the following interlocks which shall be programmed or wired 

for failsafe application: 

• Low Thermal Oil Flow (analog) 

• High Thermal Oil Temperature at Heater Outlet (analog or thermocouple) 

• Expansion Tank Level for Low detection (analog) 

• Fire Zone Water Flow (discrete) 

• High Oil Differential Pressure (analog) (under evaluation) 

• High Temperature at Heater Inlet (analog or thermocouple) 

• Form of System Leak Detection (optional if Rate of Change is programmed using 

expansion tank level) 

• Fill and Drain Tank Level (analog) 

• Expansion Tank Temperature (analog) 

• Flue Gas Temperature (analog) 

• Thermal Oil pumps seal leak detection (discrete) 

• Emergency Cooling water make-up detection (discrete) 

 

  (5) Definition of Emergency shutdown / Trip, Alarm, Warning 

Emergency Shutdown / Trip – System is Shutdown; Solid Red visual indication; Condition must 

be cleared, and system restarted. 

Alarm – Requires Operator intervention, PLC may impose some control functionality to mitigate 

reaching emergency shutdown condition; Flashing Red visual indication. Condition can be 

acknowledged; if condition is not cleared the indication will be re-activated. 

Warning – Indication to Operator; can be acknowledge. 

 

  (6) Mandatory Safety Interlocks 

All trips shall be instantaneous and failsafe conditioned. The below percentages are estimated 

nominal targets based on normal operating conditions. All conditions including start-up, cool down 

and mill specifics need to be taken into consideration for final set points. 

• Thermal Oil Flow: 

Trip: Set at 80 percent of design flow  

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling. 

Alarm: Set at 95 percent of design flow Actions: 

Disable heat modulation and limit all devices producing heat to minimum. 

• High Heater Outlet Oil Temperature: 
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Trip: Set at 110 percent of design Temperature not to exceed 525 F 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 105 percent of Temperature  

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Thermal Oil Expansion Low Tank Level: 

Trip: Set at 25 percent of tank capacity 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 35 percent of tank capacity 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Fire Zone Water Flow: 

Trip: Discrete input from measurement devices 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Same as above 

• High Oil Differential Pressure: 

Trip: Set at (under evaluation) of design or normal pressure 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling. 

Alarm: Set at (under evaluation) of design flow 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• High Heater Inlet Oil Temperature: 

Trip: Set at 110 percent of design Temperature not to exceed 525°F 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 105 percent of Temperature 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Leak Detection Rate of Change: 

Trip: Set at 110 percent of Normal Expansion Rate 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 105 percent of Normal Expansion Rate 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Emergency Shutdown (Zone Stop): 

Trip: Set on activation of stop 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

• Fill and Drain Tank Level: 

Trip: Set at 90 percent of Tank design Level 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 85 percent  of Tank design Level 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Expansion Tank Temperature: 

Trip: Set at 110 percent of Normal Tank Operating Temperature 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 100 percent of Normal Tank Operating Temperature 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Flue Gas Temperature: 

Trip: Set at 115 percent of Normal Operating Temperature 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 110 percent of Normal Operating Temperature 

Actions: Visual Alarm Indication can not be reset until condition is cleared. 

• Circulation Pump Seal Leak: 

Alarm: Set on detection Leak 
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Actions: Visual Alarm Indication can not be reset until condition is cleared. 

• Emergency Cooling Make-up Water : 

Warning: Set on detection of water flow 

Actions: Warning Indication. 

 

  (7) Annunciation, Display and Reset of Emergency Shutdown/Trips, Alarms and 

Warnings 

Emergency Shutdown/Trips, Alarms and Warnings shall be clearly displayed to the operator as 

described below. Each event shall be accompanied by an audible/visual event suitable for the 

environment and be capable of 10dB above normal ambient noise. The reset pushbutton(s) shall be 

wired to the PLC for resting of the mandatory alarms as specified in section 5 of this section. 

Emergency Shutdown/Trips 

• The operator shall be alerted to the Trip in the current HMI display. 

• A separate Light Indication (Solid RED) shall be located in “proximity” to the Primary 

pump room area and inside the main operator console room. 

• The operator shall be able to acknowledge the audible/visual event, however the condition 

must be cleared before the system can be reset and the system re-started. 

Alarms 

• The operator shall be alerted to the Alarm in the current HMI display. 

• A separate Light Indication (Flashing RED) shall be located in “proximity” to the Primary 

pump room area and inside the main Operator console room. 

• The operator shall be able to acknowledge this audible alert, however all Alarms (as 

described in section 5) shall only be reset by pressing local reset pushbuttons, located close 

to the equipment (Primary Room; Secondary Room; Heater Area). The alert shall reappear 

after a reasonable time, if the condition still exists. 

Warnings 

• The Operator shall be alerted to the Warning in the current HMI display. 

• The Operator shall be able to acknowledge the alert via normal actions. 

 

  (8) Recording and logging of Data 

Data pertaining to the operation of the Thermal Oil System shall be logged in order to evaluate 

normal and abnormal operation and performance of the system. The following items constitute the 

minimum data points required for capture: 

 Thermal Oil Flow  

 Primary Pump Start and Stop Time 

 Heater Outlet Oil Temperature 

 Primary Pump Faults 

 Thermal Oil Expansion Tank Level 

 Secondary Pump Start and Stop Time 

 Heater Outlet Oil Pressure 

 Secondary Pump Faults 

 Heater Inlet Oil Temperature 

 Isolation Valve Positions 

 Thermal Oil Expansion Tank Level Rate of Change 

 Fixed Burner System Fuel Output (Gas or Suspension Burners) 

 Heater Outlet Air Temperature 

 All Emergency shutdown/Trip and Alarm Conditions 
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 Primary Pump Amps By-Pass Valve Positions  

 Secondary System Temperatures (All available) 

 Thermal Oil Fan Start and Stop Time (for bark burner installations) 

 Fire Protection Zone Flow Switch Actuation 

 Thermal Oil Fan Faults (for bark burner installations) 

 Flue Gas Temperature  

 Alarm reset push buttons 

All data associated with the above system variables shall be captured by Industrial SQL and stored 

in the Facilities manufacturing server. 
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A.8.3.2.8.3 Solid fueled burners should be designed as per the requirements listed below. 

 

Control System Design. 

  (1) Electrical Classification. 

The area electrical classification can be general purpose for the handling of Class II or Class III 

liquids. Consideration should be used in locating electrical devises for ease of access and routine 

maintenance. 

 

  (2) Safety System Features. 

The Thermal Oil System should be interlocked to isolate major piping segments in the event of a 

fire or emergency shutdown to limit the largest credible Thermal Oil spill. The Thermal Oil System 

should be interlocked to actuate in a failsafe manner. The following should be arranged to actuate: 

• The supply of heat to the Thermal Oil System should be shutdown. (ID Fan or Fuel supply 

for Gas or Suspension Burner) 

• Safety shutoff valves, by-pass valves, and or 3-way divert valves of fail-safe design should 

be actuated to isolate all secondary circulating loops from the primary loop.  

 

An accessible, manual, remote emergency shutoff (Zone Stop) should be provided that is capable of 

safely shutting down and isolating the heat transfer system in the configuration required to limit the 

largest credible thermal oil spill. Larger plants that have full process control monitoring and alarm 

annunciation in a constantly attended control room can provide this function in the control room. 

 

Measuring instrumentation and interlocks should be provided to sound an alarm and automatically 

shut down the fuel source to the Thermal Oil heater when any of the Safety conditions are detected.  

 

Alarm set point levels should be below or above the auto emergency shutdown levels to monitor the 

variables and provide an opportunity for operators to correct the problem before conditions reach an 

emergency shutdown level.  

 

Validation of data should be implemented in the control system to ensure data integrity of all 

communications and I/O. This validation of input data or communications should use recognized 

programming method and should include, but not limited to: 

• Rack failure 

• Communication loss to remote I/O racks 

• Rack power supply failure 

• Input / Output card failure, 

• Network communication loss 

• Network switch failure, 

• Loss of communications, 

• Device cable short wire / open wire 

• Under-range / Over-range values 

• External power supply failure and 

 

On failure of any of the above validations the logic should force a Trip value into the input data 

table/s for the affected device/devices.  

The system would then shutdown as if a trip condition occurred.  
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Access to programmed safety logic (if used) should be restricted to prevent accidental changes. No 

forces or jumpers should be applied to any PLC or hardwired safety Thermal Oil controlled 

systems. 

 

  (3) Safety System Design. 

Safety System design should take into consideration, but not limited to the following criteria: 

• Manufacture of hardware and PLC (Platform) 

• Reliability of instrumentation and devices 

• Safety device identification 

• Validation of information 

• Access requirements 

• Maintenance and Testing 

• Segregation of equipment 

 

  (4) Safety Interlocks. 

The Thermal Oil System should have the following interlocks which should be programmed or 

wired for failsafe application: 

• Low Thermal Oil Flow (analog) 

• High Thermal Oil Temperature at Heater Outlet (analog or thermocouple) 

• Expansion Tank Level for Low detection (analog) 

• Fire Zone Water Flow (discrete) 

• High Oil Differential Pressure (analog) (under evaluation) 

• High Temperature at Heater Inlet (analog or thermocouple) 

• Form of System Leak Detection (optional if Rate of Change is programmed using 

expansion tank level) 

• Fill and Drain Tank Level (analog) 

• Expansion Tank Temperature (analog) 

• Flue Gas Temperature (analog) 

• Thermal Oil pumps seal leak detection (discrete) 

• Emergency Cooling water make-up detection (discrete) 

 

  (5) Definition of Emergency shutdown / Trip, Alarm, Warning. 

Emergency Shutdown / Trip – System is Shutdown; Solid Red visual indication; Condition must 

be cleared, and system restarted. 

Alarm – Requires Operator intervention, PLC may impose some control functionality to mitigate 

reaching emergency shutdown condition; Flashing Red visual indication.  

Condition can be acknowledged; if condition is not cleared the indication will be re-activated. 

Warning – Indication to Operator; can be acknowledge. 

 

  (6) Mandatory Safety Interlocks. 

All trips should be instantaneous and failsafe conditioned.  

The below percentages are estimated nominal targets based on normal operating conditions.  

All conditions including start-up, cool down and mill specifics need to be taken into consideration 

for final set points. 

• Thermal Oil Flow: 

Trip: Set at 80 percent of design flow  

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling. 
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Alarm: Set at 95 percent of design flow Actions: 

Disable heat modulation and limit all devices producing heat to minimum. 

• High Heater Outlet Oil Temperature: 

Trip: Set at 110 percent of design Temperature not to exceed 525 F 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 105 percent of Temperature  

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Thermal Oil Expansion Low Tank Level: 

Trip: Set at 25 percent of tank capacity 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 35 percent of tank capacity 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Fire Zone Water Flow: 

Trip: Discrete input from measurement devices 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Same as above 

• High Oil Differential Pressure: 

Trip: Set at (under evaluation) of design or normal pressure 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling. 

Alarm: Set at (under evaluation) of design flow 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• High Heater Inlet Oil Temperature: 

Trip: Set at 110 percent of design Temperature not to exceed 525°F 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 105 percent of Temperature 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Leak Detection Rate of Change: 

Trip: Set at 110 percent of Normal Expansion Rate 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 105 percent of Normal Expansion Rate 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Emergency Shutdown (Zone Stop): 

Trip: Set on activation of stop 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

• Fill and Drain Tank Level: 

Trip: Set at 90 percent of Tank design Level 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 85 percent of Tank design Level 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Expansion Tank Temperature: 

Trip: Set at 110 percent of Normal Tank Operating Temperature 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 

Alarm: Set at 100 percent of Normal Tank Operating Temperature 

Actions: Disable heat modulation and limit all devices producing heat to minimum. 

• Flue Gas Temperature: 

Trip: Set at 115 percent of Normal Operating Temperature 

Interlock: Fuel Supply, Primary Loop Isolation and Bypass valves, Emergency cooling 
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Alarm: Set at 110 percent of Normal Operating Temperature 

Actions: Visual Alarm Indication can not be reset until condition is cleared. 

• Circulation Pump Seal Leak: 

Alarm: Set on detection Leak 

Actions: Visual Alarm Indication can not be reset until condition is cleared. 

• Emergency Cooling Make-up Water: 

Warning: Set on detection of water flow 

Actions: Warning Indication. 

 

  (7) Annunciation, Display and Reset of Emergency Shutdown/Trips, Alarms and 

Warnings 

Emergency Shutdown/Trips, Alarms and Warnings should be clearly displayed to the operator as 

described below. Each event should be accompanied by an audible/visual event suitable for the 

environment and be capable of 10dB above normal ambient noise. The reset pushbutton(s) should 

be wired to the PLC for resting of the mandatory alarms as specified in section 5 of this section. 

Emergency Shutdown/Trips 

• The operator should be alerted to the Trip in the current HMI display. 

• A separate Light Indication (Solid RED) should be located in “proximity” to the Primary 

pump room area and inside the main operator console room. 

• The operator should be able to acknowledge the audible/visual event, however the 

condition must be cleared before the system can be reset and the system re-started. 

Alarms 

• The operator should be alerted to the Alarm in the current HMI display. 

• A separate Light Indication (Flashing RED) should be located in “proximity” to the 

Primary pump room area and inside the main Operator console room. 

• The operator should be able to acknowledge this audible alert, however all Alarms (as 

described in section 5) should only be reset by pressing local reset pushbuttons, located 

close to the equipment (Primary Room; Secondary Room; Heater Area). The alert should 

reappear after a reasonable time, if the condition still exists. 

Warnings 

• The Operator should be alerted to the Warning in the current HMI display. 

• The Operator should be able to acknowledge the alert via normal actions. 

 

  (8) Recording and logging of Data. 

Data pertaining to the operation of the Thermal Oil System should be logged in order to evaluate 

normal and abnormal operation and performance of the system. The following items constitute the 

minimum data points required for capture: 

 Thermal Oil Flow  

 Primary Pump Start and Stop Time 

 Heater Outlet Oil Temperature 

 Primary Pump Faults 

 Thermal Oil Expansion Tank Level 

 Secondary Pump Start and Stop Time 

 Heater Outlet Oil Pressure 

 Secondary Pump Faults 

 Heater Inlet Oil Temperature 

 Isolation Valve Positions 
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 Thermal Oil Expansion Tank Level Rate of Change 

 Fixed Burner System Fuel Output (Gas or Suspension Burners) 

 Heater Outlet Air Temperature 

 All Emergency shutdown/Trip and Alarm Conditions 

 Primary Pump Amps By-Pass Valve Positions  

 Secondary System Temperatures (All available) 

 Thermal Oil Fan Start and Stop Time (for bark burner installations) 

 Fire Protection Zone Flow Switch Actuation 

 Thermal Oil Fan Faults (for bark burner installations) 

 Flue Gas Temperature  

 Alarm reset push buttons 

All data associated with the above system variables should be captured by Industrial SQL and 

stored in the Facilities manufacturing server. 
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_______________________________________________________________________________________________
664-30     Log #14

_______________________________________________________________________________________________
Francois Tanguay, Louisiana Pacific Canada Ltd.

Add new sub-sections as follows:
(A) Dryers exhaust recirculation into the thermal oil heater requires temperature and pressure monitoring.
(B) Flue gas recycling into the thermal oil heater requires temperature and pressure monitoring.

Flue gas recycling and dryers exhaust recirculation is quite common in the industry but is not covered
by this standard, which leaves the user with no guidance. Risk of fire hazard increases with elevated percentage of
dryer exhaust recirculation due to possible increase of VOC content.

_______________________________________________________________________________________________
664-31     Log #15

_______________________________________________________________________________________________
Francois Tanguay, Louisiana Pacific Canada Ltd.

Add new text to read as follows:
Exception: Solid fuel central energy system providing hot air stream to more than one user, one of which is a thermal

oil heating system, shall be designed to reduce the hot air stream feeding the thermal oil heating system, without the
need to shutdown the fuel source.

Current article does not provide any guidance to which requirements should apply to solid fueled
central energy systems, which leaves the user on his own.

1. Add new 8.3.2.8.5 to read:
Where solid fuel central energy systems provide hot air stream to more than one user, one of which is a

thermal oil heating system, they shall be permitted to be designed to reduce the hot air stream feeding the thermal oil
heating system, without the need to shutdown the fuel source.
2. Renumber existing 8.3.2.8.5 as 8.3.2.8.6 and keep the Annex with this paragraph.

Instrumentation and interlocks shall be provided to sound an alarm and automatically shut off the fuel
source or the heat source to the thermal oil heater when any of the following conditions are detected:
(1) Low thermal oil flow or pressure at the heater outlet
(2) High thermal oil temperature or pressure at the heater outlet
(3) Low oil level in expansion tank and, if provided, any other signal indicating loss of thermal oil from the system
(4) Low liquid thermal oil level in heater (vaporizing systems only)
(5) Activation of a fire detection system, extinguishing system, or both, for the heater heat exchanger, if provided
Unless the solid fuel central energy system providing hot air stream to more than one user, one of which is a thermal

oil heating system, shall be designed to reduce the hot air stream feeding the thermal oil heating system, without the
need to shutdown the fuel source.

The Committee agreed with the submitter and revised the existing requirement to include the
submitter's recommendation without the need for an exception.
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_______________________________________________________________________________________________
664-32     Log #CP1

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Clarify the text that was the subject of the following Formal Interpretation.
Did the 664 Technical Committee intend to encompass wood heating units not intended to reduce moisture

content or resulting in reduced moisture content below that of “green material” (25% or more) within the scope of the
requirements of Subsection 8.6.5 Kiln Dryers?

The Regulations Governing Committee Projects require that a proposal be processed to clarify the text
of a document on which a Formal Interpretation has been issued.  After issuance of the next edition the document, the
Formal Interpretation will no longer be published.

1. Add a new definition for Kiln Dryers to read:
Large heated rooms or enclosures intended to reduce or control the moisture content of lumber and

hardboard products.
2. Revise existing A.8.6.5 by deleting the first sentence in the Annex and the words "Lumber Dry Kiln."

The Committee clarified the affected text of the standard by adding a definition of Kiln Dryer to
resolve the Formal Interpretation.

_______________________________________________________________________________________________
664-33     Log #1

_______________________________________________________________________________________________
Fred M Bales, ISO / Rep. Insurance Services Offices

Revise text to read as follows:
Except as modified in this section, storage shall be in accordance with NFPA 230, Standard for the Fire Protection of

Storage. NFPA 13, Standard for the Installation of Sprinkler Systems.
NFPA 230 no longer exists.

_______________________________________________________________________________________________
664-34     Log #CP19

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Add new section 10.4.6 to address operating procedures to read:

Operating and maintenance procedures shall be developed.
Operating and maintenance procedures shall address personal protective equipment (PPE) for tasks

involving fugitive deflagrable dust according to the following:
(1)  PPE shall include flame-resistant garments in accordance with the workplace hazard assessment required by

NFPA 2113, Standard on Selection, Care, Use, and Maintenance of Flame-Resistant Garments for Protection of
Industrial Personnel Against Flash Fire; and

(2)  Where a deflagration or explosion hazard exists, flame-resistant garments shall be required for all exposed
personnel.

Personnel injuries due to deflagration hazards can be mitigated by properly applying flame-resistant
garments in hazardous areas or when performing hazardous operations.
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_______________________________________________________________________________________________
664-35     Log #4

_______________________________________________________________________________________________
Jon Nisja, Northcentral Regional Fire Code Development Committee

Revise to read:
10.10 Smoking. Smoking shall be prohibited in the building. permitted only in designated areas equipped with ample

devices for smoking material disposal and free of combustible/flammable hazards or storage.
Smoking should be prohibited in buildings and the property because of the wood dust, saw dust, and

general combustibles.  Prohibition of smoking is an effective means of fire prevention in these properties.

The Committee did not agree with the submitter to restrict smoking in the building.  The
Committee believes that the existing requirement adequately addresses the hazard of smoking.

_______________________________________________________________________________________________
664-36     Log #CP17

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Add a new Section 11.1.2 to read as shown below and renumber the remainder of the section:

Where deflagrable wood dust is produced by process equipment, continuous suction to capture and contain
fugitive dust shall be provided.

The captured dust shall be conveyed to one or more dust collectors.
NFPA 664 does not specifically require that all wood dust be conveyed to a dust collector or a dust

collection system.  At best, NFPA 664 implies that the wood dust has already been sent to a dust collection system.
However, it never specifically mentions that the wood dust must be sent to a dust collector in either the standard or
annexes.  Section 8.1.2 of NFPA 654 states that “the dust shall be conveyed to dust collectors.”  Several Chapters of
NFPA 484 also require that any metal dust be sent to a dust collection system.
Because NFPA 664 does not specifically require employers to send wood dust to a dust collection system, some

employers have decided not to use dust collectors in their facilities.  The lack of this dust-conveying requirement leads
to excessive amounts of wood dust accumulating on the floors and other surfaces throughout the facility, which
represents a secondary deflagration (explosion) hazard.
The lack of a dust collector inside of a woodworking facility has led to at least one fire in the last year in Indiana.  In

April of 2009, a fire occurred inside of a facility that manufactured wood furniture.  No dust collection system was
present inside or outside of the facility, and all of the wood dust generated from the cutting, grinding and sanding
operations either accumulated inside of the facility or directly outside of the back wall of the facility.  The wood dust
accumulated outside of the facility because all of the wood dust generated from the cutting, grinding and sanding
operations was exhausted directly to the area located behind a spray booth.
This requirement has been added into Section 11.1 as a new 11.1.2, in Chapter 11 for Housekeeping.  Including this in

Chapter 11 would follow the outline already in place in NFPA 654.  This requirement is needed to strengthen and clarify
the intent of NFPA 664 which is to prevent fires and/or explosions in wood processing and woodworking facilities.

22Printed on  3/18/2010



Report on Proposals  –  June 2011 NFPA 664
_______________________________________________________________________________________________
664-37     Log #8

_______________________________________________________________________________________________
Mindy Wang, Ampco Safety Tools

To add new text to read as follows:
(6) Tools for cleanup of fugitive dusts or collecting sweepings shall be spark resistant.

● NFPA 664 can better mitigate the fire and explosions hazards by specifying the use of spark
resistant tools. Without this specification, steel tools are likely to be used which can be an ignition source.
● NFPA 664, Annex A.3.3.24.1 Deflagrable Wood Dust, lists frictional heat as an ignition source.
● NFPA 921, Guide for Fire and Explosion Investigations 2008 Edition, Chapter 5 Basic Fire Science Table 5.7.1.1

Reported Burning and Sparking Temperature of Selected Ignition Sources under Mechanical Sparks lists a Steel tool
temperature at 2550°F.  When working with flammable gas, liquids, vapors, or dusts, a potential hazard arises because
of the possibility that sparks produced by steel or iron tools can become an ignition source.
● Recognizing the potential for steel tools to be an ignition source in flammable environment, the Occupational Safety

& Health Administration (OSHA) provides guidance in booklet 3080 Hand and Power Tools, 2002 revised, “iron and
steel hand tools may produce sparks that can be an ignition source around flammable substances. Where this hazard
exists, spark-resistant tools should be used.”
● NFPA Fire Protection Handbook, Volume I, Chapter 8 Dusts, states that ignition temperatures and ignition energies

for dust explosions are much lower than the temperatures and energies of most common sources of ignition, it is not
surprising that dust explosions have been caused by common sources of ignition. For this reason, the elimination of all
possible sources of ignition is a basic principle of dust explosion prevention.
● As a result of catastrophic accident involving a combustible dust explosion at a sugar refinery, OSHA initiated a

Combustible Dust National Emphasis Program in October 2007; reissued in March 2008. As a precautionary measure,
OSHA requires Compliance, Safety and Health officers (CSHOs) use non-sparking dust pans for collection settled dust
and non-spark scoops for removing dust from cyclone containers or other ventilation equipment for the combustible dust
hazards when conducting inspections under this program.
● On February 20, 2003, a dust explosion at the CTA Acoustics, Inc. (CTA) facility in Corbin, Kentucky, killed seven

and injured 37 workers. In investigating this incident, the CSB determined that combustible resin dust that had
accumulated throughout the facility fueled the explosion.  Developed in 1997, job safety analyses for cleaning process
line dust collectors and ducts list explosion as a potential hazard if the cleaning is done with tools capable of producing a
spark. Employees reported that production line cleaning routinely created clouds of dust. They used compressed air,
brooms, and metal tools to clean. The CSB concluded that the use of metal tools, brooms, compressed air, and fans
during line cleaning is one of the root causes of explosion. One recommendation made by the CSB is using appropriate
dust-cleaning methods and tools to minimize the dispersion of combustible dust.
● FM Global, a large commercial and industrial property insurer, publishes guidelines to reduce or prevent dust fires

and explosions. Data Sheet 6-9, Industrial Ovens and Dryers, addressed fire and explosion hazards from process
combustibles (e.g. dust, debris), fuel, and flammable materials in industrial ovens and dryers and applies to operations
such as those found at CTA. This data sheet states that scraping with non-sparking tools is probably the most widely
used method for soft or easily removed deposits. Furthermore, the CSB final investigation report on explosion at CTA
found that guidelines listed on FM data sheet 6-9 was not followed.
● A few documented incidents steel sparks and tools as an ignition source:

● OSHA inspection # 15050487, at a wood processing facility, a piece of tramp metal was accidentally dumped into
the south side hopper along with a load of wood chips and plywood trimmings. The metal piece (a large chunk of
chipper knife) did not pass through the metal disc screens located a few feet from the hopper. The movement of the
screens caused a spark to occur. The spark ignited the dust in the confined area of the large and open-spaces dump
house. Because the belt conveyer was covered, the flame wave was able to travel the entire length of the conveyor
system. The fire reached the two main storage building via the conveyer system. Additional dust was probably
suspended in air from a pile of sawdust, chips and trimmings, causing a secondary explosion. When the explosion
panels on the wall opened, the rush of air knocked one employee off the six-foot high box and injured his feet when he
landed on the ground. OSHA further stated that “Although only one minor injury occurred because of this dust explosion,
the potential for extensive injury and death among employees at this mill is evident in the millions of dollars in damage
done to two major buildings at this location and by the speed which these buildings burned to the ground once they
caught fire.”

● Listed as accident  #82 on dust incident data compiled by the CSB, an explosion resulted as a spark created by a
worker with an allen wrench who was turning a screw to adjust a machine. The spark ignited some propellant dust and a

23Printed on  3/18/2010



Report on Proposals  –  June 2011 NFPA 664
vacuum system carried the fire another room where a barrel of dust exploded.

● OSHA inspection #127357804, employee #1 was working in an infrared flare composition mixing building. He
completed installation of a metal vacuum filter table in Bay #1, permanently anchoring it to the concrete floor by drilling
holes in the concrete floor, installing concrete anchor bolts, and bolting down the table. Employee #1 then removed the
eight anchor bolts from the concrete floor at the old table location by hitting them with a ball peen hammer until they
broke. On the last anchor bolt, some residual flare composition on the bolt threads or on the floor ignited due to the
impact of the hammer. According to a company representative, room evidence indicated that the ignited flare material
then probably ignited the flare composition-contaminated denim filter on the vacuum table next to Employee #1, causing
an explosion or deflagration. Other composition-contaminated material in the building caught on fire, resulting in two to
four more explosions. Employee #1 suffered second- and third-degree burns over 80 percent of his body and later died.

● OSHA inspection #110292604, employees #1 and #2 were mixing magnesium powder (metallic), calcium carbide,
and sodium chloride. Employee #3 was bringing in drums of magnesium powder. Employees #1 and #2 were using a
length of steel pipe to loosen a blockage in a magnesium batching hopper. The pipe caused a spark to ignite a
magnesium powder flash fire and explosion. Employees #1 and 2 were killed and Employee #3 was injured.

● OSHA inspection #114997323, employee #1 was in an area between the dust collector and the air-lay machine on
the 92 line preparing to dump a bag of resin into a hopper with a forklift when the resin reclaim unit blew out and burned
him on his neck, back, and arms. The dust ignited in the duct system and traveled to the reclaim unit, where the blast
engulfed the area. The initial spark may have occurred in the LaRouche machine from a steel-on-metal spark or in the
air-lay machine from an overheated bearing. The employee was burned.
Without the specification for spark resistant tools, steel tools are likely to be used which can be a source of ignition.

The submitter provided no data to support the premise that the use of hand tools can produce
sparks of sufficient power to cause an ignition of wood dust.
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_______________________________________________________________________________________________
664-38     Log #CP21

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

1. Revise existing 11.2.1.2 to read:
Unless the conditions stipulated in 11.2.1.3 are met, portable vacuum cleaners

shall be listed for use in Class II hazardous locations or shall be a fixed-pipe suction system with remotely located
exhauster and air-material separator dust collector installed in conformance with Chapter 11.
2. Add the following new text as 11.2.1.3 to read:

When used in Class II areas as determined in accordance with 7.3.2, portable
vacuum cleaners shall be listed for use in Class II hazardous locations or shall be a fixed-pipe suction system with
remotely located exhauster and dust collector installed in conformance with Chapter 11.
3. Revise existing Annex A.11.2.1.2 to read:

Unapproved portable vacuum cleaning equipment can be used if the powered suction source is located in
a remote, unclassified area.

The Committee revised the text to be more specific with respect to "dusty" areas which was not stated
consistently with NFPA 499, Recommended Practice for the Classification of Combustible Dusts and of Hazardous
(Classified) Locations for Electrical Installations in Chemical Process Areas and NFPA 70, National Electrical Code®.

_______________________________________________________________________________________________
664-39     Log #24

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Illustration of a Floor Sweep

****Insert Artwork Here****
See Supporting Material

The AHJ may not be familiar with what a floor sweep looks like.

The Committee did not believe that an illustration was necessary and hopes that the revised
definition is sufficient.  See Committee Action and Statement on Proposal 664-7 (Log #23).

_______________________________________________________________________________________________
664-40     Log #CP16

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Add text to read as follows:
A.7.6  Serious consideration should be given to installing lighting that is suitable for Class 2, Division 2, Group G

hazardous locations in all woodworking and wood processing areas where wood dust is likely to occur.  Such lighting
will permit the use of blow-down methods for cleaning while the lighting is operating.  Failure to use lighting suitable for
Class 2, Division 2, Group G hazardous locations will necessitate locking out and tagging out the lighting power supply
BEFORE commencing blow-down, and explosion-proof lighting will have to be provided on a temporary basis while
blow-down is being conducted.

The Committee believes that this is helpful information for the facility operator.
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_______________________________________________________________________________________________
664-41     Log #19

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Add new text to read as follows:
A 8.2.2.1.2  Dust collectors for woodworking should be labeled, “For Wood Dust Only-Do not use with metal dust or

operations that generate sparks or flammable vapors, to avoid fire and/or explosion.” It is the responsibility of the owner
of the dust collector to provide this warning label or similar one on the dust collector, if the label is not provided by the
dust collector manufacturer.
In addition, similar warning labels could be located at woodworking machines.

8.2.2.1.2 is very important information. Since the average woodworker probably has not read
664-2007 nor the instruction manual for the dust collector,  I believe that the dust collector and possibly the work
stations should be labeled as described above.
Note:  Supporting material is available for review at NFPA Headquarters.

_______________________________________________________________________________________________
664-42     Log #26

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Revise text to read as follows:
A 8.2.2.1.2 A 8.2.2.1.1 Each pneumatic system...".

This appendix item provides a basic overview about pneumatic systems and should correspond to
8.2.2.1.1.
8.2.2.1.2  discusses operations that create sparks, which is an aspect of systems. The appendix is not about sparks.
I have a separate proposal for a new A.8.2.2.1.2 that provides guidance regarding sparking operations.

The Committee notes that the proposal is unclear and could not take effective action on it.

_______________________________________________________________________________________________
664-43     Log #CP7

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Relocate text of existing A.8.2.2.1.2 to A.3.3.8.
The Committee believes that this information is not relevant to this item since there are no hoods in a

pneumatic conveying system.
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_______________________________________________________________________________________________
664-44     Log #CP2

_______________________________________________________________________________________________
Technical Committee on Wood and Cellulosic Materials Processing,

Revise text to read as follows:
Paragraph 8.2.2.1.5 and A.8.2.2.1.5 recommend the air velocity to be a minimum of 20m/sec (4000 ft/min) in a branch

duct only when the machinery, connected to the branch duct, is on.
The closing of a damper at the end of the branch duct can cause insufficient velocity in the main duct and also permit

wood particulate, from other parts of the duct system, to accumulate in the closed branch. It is for these reasons that a
duct system designed for 100 percent of airflow at all branches all of the time is preferred, unless a damper system with
programmable controller, as described in A.8.2.2.2.1.6, is installed to maintain 20 m/sec (4000 ft/min) in the main duct.

The existing wording does not make sense.  Appears to be a run on sentence.  The allowance of
minimum airflow, when a machine is not operating, is vague and not easily understood or achieved. The preferred
approach of 100 percent airflow at all of the machinery, all of the time should be emphasized.

See Committee Action and Statement on Proposal 664-45 (Log #20).  The Committee
believes that action addresses this proposal.

_______________________________________________________________________________________________
664-45     Log #20

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

Revise text to read as follows:
Paragraph 8.2.2.1.5 only requires airflow when material is being introduced into the duct. If machinery is not operating

and therefore not introducing particulate into the duct. , only minimal airflow is required to prevent fugitive dust
accumulation from the operating portion of the system.

The existing paragraph includes a run on sentence and incorrect punctuation.  As a result, it does not
make sense.

The Committee recommends deleting existing Annex item A.8.2.2.2.1.5.
The Committee does not believe that it adds any value to users of the standard.
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_______________________________________________________________________________________________
664-46     Log #22

_______________________________________________________________________________________________
Peter Levitt, Sternvent Company, Inc.

After first paragraph add:
Dampers for floor sweeps in school or maintenance shops can be opened after the woodworking machines are not in

use.
Change “variable speed drives or VSDs” to “variable frequency drives or VFDs”.
Change “VSD” to “VFD”.

The new text is because of the proposed revised text for 8.2.2.2.1.5.  It helps to differentiate floor
sweep dampers in school and maintenance shops from other dampers.
Variable speed can be achieved many ways. In recent years, the technique has been to vary the frequency of the

voltage going to a synchronous (AC) motor. VFD is the common terminology based on my experience and a Google
search for VSD and VFD.

Revise existing A.8.2.2.2.1.6 to read:
Variable speed controls (commonly called variable speed drives or VSDs), whether manual or automatic,

should not be used if they can cause insufficient velocity in the main duct.
Sufficient velocity can be achieved by a number of methods, including the following:
(1) Automatic damper and variable speed controls VSD system (if the branch pipe with the damper does not feed into

the main duct but goes directly to the dust collector)
The Committee deleted the acronym for variable speed drive but they don't think it changes

the intent of the paragraph.  The Committee did not agree that schools and maintenance shops should receive special
consideration regarding floor sweeps.
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