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NEFPA 61

®* (Current Edition 2017

* Applies to
. * Al facilities that receive, handle, process, dry, blend, use, mill, package, store, or ship dry

agricultural seeds, legumes sugar, flour, spices, feeds dry da1ry/ food powders and other
related materials

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

* See preparation and meal-handling systems of oilseed processing plants not covered by
NFPA 36.




Move or Be Pushed to Comply

* Insurance
° AHJs (Local FDs/Building Code Enforcement)

OO RN
* OSH ACT of 1970 Section (5)(a)(1): The employer did

not furnish employment and a place of employment
which were free from recognized hazards that were
causing or likely to cause death or serious physical harm
to employees in that employees were exposed to
combustible wheat flour dust deflagration, explosion or
other fire hazards while working... AMONG OTHER
METHODS, A FEASIBLE METHODS TO
CORRECT THIS HAZARD WOULD BE TO
FOLLOW NATIONAL FIRE PROTECTION
ASSOCIATION (NFPA) STANDARDS - NFPA 61...




NFPA 61 Supporting Documents

* NERA 63 * NERA0

* Standard on Explosion Protection by * National Electrical Code
Deflagration Venting e NEPA 101

e FPA
N 69 * Life Safety Code
* Standard on Explosion Prevention
Systems

s NFEPA G52

* Standard on the Fundamental of
Combustible Dust




NEFPA 61

* General Requirements
* Prescriptive Approach (Chapters 5,7,8 & 9)
* Performance-based Approach (Chapter 6)




NFPA 61 Prescriptive Approach

Chapter 5 — Hazard Identification
Chapter 7 — Dust Hazard Analysis (DHA)

Chapter 8 — Hazard Management: Mitigation & Prevention

Chapter 9 — Management Systems




NFPA 61 Prescriptive Approach

* Chapter 5 — Hazard Identification

Know your dust — Via Testing

ASTM E1226 (Go/No Go)
ASTM E1515 (MEC Determination)

MEC — The minimum concentration of a combustible dust suspended in air, measured in mass per unit
volume, that will support a deflagration.

MIE — The lowest capacitive spark energy capable of igniting the most ignition-sensitive concentration of a
flammable vapor-air mixture or a combustible dust-air mixture as determined by a standard test procedure.

Py« — The maximum pressure developed in a contained deflagration of an optimum mixture.

K, — The deflagration index of a dust cloud




NFPA 61 Prescriptive Approach

Table A.5.2.2 20-L Sphere Test Data — Agricultural Dusts
o
Chapter 5 — Hazard o
. . <200 Pmax Kst
Identlﬁcatlon Percent Median Particle Mesh (bar (bar Minimum Explosive Minimum Ignition
Dust Name Moisture Size (um) (%) g) misec) Concentration (g/m°) Energy (mJ)
Alfalfa 2.1 36 83 6.7 94
2 I< now your duSt — Angel food cake mix 4.1 41 75 132
9 J Wheat flour 12.9 57 60 8.3 87 60
Vla PubllShed Data Wheat grain dust 80 48 9.3 112 60
Wheat starch 20 9.8 132 60 25-607

® ‘Table A.5.2.2 of
NFPA 61




NFPA 61 Prescriptive Approach

* Chapter 7— DHA (Dust Hazard Analysis)
. * Required for new processes or those undergoing significant modification (25% of

replacement cost)

* Existing bucket elevators, conveyors, grinding equipment, spray dryer systems, and dust
collection systems must be completed by June 2, 2021




NFPA 61 Prescriptive Approach

* Chapter 7— DHA (Dust Hazard Analysis)
. * Required for new processes or those undergoing significant modification (25% of

replacement cost)

* Existing bucket elevators, conveyors, grinding equipment, spray dryer systems, and dust
collection systems must be completed by June 2, 2021




7.2.2 * Qualifications.
The DHA shall be performed or led by a qualified person. [692:7.2.2]

A.7.2.2

The gualified person who is leading or performing the DHA should be familiar with conducting a DHA. The qualified person should also be familiar with the
hazards of combustible dusts. Typically, a team performs a DHA. For some processes this team might be a little as two persons, or for larger and more complex

processes, the team might require a many more than two persons. This team is made of a variety of persons whose background and expertise can include the
following:

(1)} Familiarity with the process
(2) Operations and maintenance
(3) Process equipment

(4) Safety systems

(5) Histary of operation

(6) The properties of the material
(7} Emergency procedures

1652:A.7.2.2]

The individuals involved in the DHA could include facility operators, engineers, owners, equipment manufacturers, or consultants. [692:A.7.2.2]




DHA — Appendix F

Combustible Dust Explosion Prevention * Grain Recetving & Storage (Conveyors)

Trainine Information .
S * FKElectrical

Contractors .
* Dust Filter Systems

Housckeeping * Grain Processing Equipment

Preventative Maintenance . :
* Dust Suppression Oil Systems

Dry Solid Product Movement & Storage = b
(General)
GRS s (L) * Hazard Monitoring & Alarm Systems

* Emergency Response
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combusiibl dust provided annuslly o 3l emploees,
including, but na limited 2, el aring procedures for grinding
equipment,loading areas, dust control systers, ducting,
conveuors, and eleustors (inchuding learing chokedlegs}
housskeeping, preventive maintenancs;crical <afety

15 combustible dust taining prowided annualy o the design
enginese and cther technical <taffinvolved in aciity
enginesting andupgrads projects?

Table 1: Material Properties and Explosion Hazard Results

NFPA 68 Standard on Explosion Pri

ion by Defl Venting

The inspector shall verify, as applicable, that the vent inspection
11.4.4|determines the following:

Class 1, Division 1 location is a location:

(1) In which combustible dust is in the air under normal operating conditions in
guantities sufficient to produce explosive or ignitible mixtures, or

Ic orentation provided for superuisars who are ransferted
12 8 nevlagation? (Diientationis to include specific

information and training on plant safety control systems and K

t2ting requitemane for cambustible dust operstiens]

Are "Smoking Praibited” r similt signs pasted
thioughoutthe aciity? & formalhot ork procedures in
Place?

| e the propenies and hazards of allsombustile
|dustzlinalucing Kst Pmai.and ME wihrezhed|

(2) Where mechanical failure or abnormal operation of machinery or equipment
might cause such explosive or ignitible mixtures to be produced, and might also
provide a source of ignition through simultaneous failure of electrical equipment,
through operation of protection devices, or from other causes, or

(3) In which Group E combustible dusts may be present in quantities sufficient to
be hazardous.

Informational Note: Dusts containing magnesium or aluminum are particularly
hazardous, and the use of extreme precaution is necessary to avoid ignition and
explosion.

—— ‘(I«N-rr Mean :’mklr P (dP/dv), (1)|The opening is free and clear of any obstructions on both
aterial ontent Size - - al
o (bar) (bar/s) (bar-m/s) The discharged material and fireball pathway does not extend
(W1.%) (um) 4 P Y
. AFC Dust 03 9 i o8 T (2){into an area normally occupied by personnel or critical
3 % 82+10% 28 £ 12% 6+ 12%
Collector | 100%< 75 ym | process equipment.
MAC Dust = . P i - -
Collector 14 62% > 500 um S+10% 212£20% 57420% (3)| e closure has been properly installed according to
B-Mill Dust 1.8 15 822109 | REL 156 107212 manufacturer's instructions.
i | “‘l-"'l':“'" 100% : l" pm . ! - . (4)[The closure is not corroded or mechanically d d
C- eumatic > 355 42 > . PR n
i Collackoe 12 100% < 75 pm BOL10% | 3ss420% 96+ 20% (5){The closure is clearly identified with manufacturer's
(6)|The closure is clearly labeled as an explosion relief device.
s The closure has no dmaage and is protection from the
(7)|accumulation of water, snow, ice, o debris after any act of
nature.
e e Kst Pmax MEC MIE ) The closure has not been painted or coated other than by

doknaw how o lboste the S5

| hests andor e technieal documents?.

Are combustible dust hazard area identifc ation procedures
inplace snd ae slhazardeus dra: identied in the ild (5.,
by EXsian?

om

e

Corn Meal

Corn Flour
Flour, Cake
Grain Dust
Soy Flour
Sugar
Wheat Flour

75 9.4 60

137 25-80
110
138
137

9.2

8.5 200

manufacturer.

The closure has no buildup of deposits on the inside surfaces
or between layers of the vent.

40

(10)

The closure has not been tamperad with.

Class |1, Division 2 locaticn is a location:

(1) In which combustible dust due to abnormal operations may be present in the
air in quantities sufficient to produce explosive or ignitible mixtures; or

(11)

The closure show no fatigue and has not released.

20

(12)

The closure hinges (if provided) are Iubricated and operate
freely.

(13)

The closure restraints (if provided) are in place and

30

(14)

The closure seals, tamper indicators, or vent rupture
indicators (e.g., breakwire switches), if provided, are in place.

(2) Where combustible dust accumulations are present but are normally
insufficient to interfere with the normal operation of electrical equipment or other
apparatus, but could as a result of infrequent malfunctioning of handling or
processing equipment become suspended in the air; or

200 100-460

(15)

The flame-arresting and particulate-retention device is being
maintained, is clean, and is unobstructed in accordance with
the manufacturer's listing.

(3) In which combustible dust accumulations on, in, or in the vicinity of the
electrical equipment could be sufficient to interfere with the safe dissipation of
heat from electrical equipment, or could be ignitible by abnormal operation or
failure of electrical equipment.

30

(16)

The closure has no conditions that would hinder its operation.

50

Informational Note No. 1: The guantity of combustible dust that may be present
and the adequacy of dust removal systems are factors that merit consideration in
determining the classification and may result in an unclassified area.

Informational Note No. 2: Where products such as seed are handled in a manner
that produces low quantities of dust, the amount of dust deposited may not
warrant classification.




NFPA 61 Prescriptive Approach

* AMS Requirements

AMS — A device designed to separate the conveying air from the material being
conveyed. (Dust collects/Baghouses/Cyclones)

Connected to processes with potential sources of ignition such as hammer mills, ovens,
and direct-fired dryers, and other similar equipment must have explosion protection.

Protection by Venting

Protection by Suppression




NFPA 61 Prescriptive Approach

* AMS Explosion Protection

- * Consider
* Intake

* AMS Body

S Exchanse

* Product discharge




NFPA 61 Prescriptive Approach

S R-IQ™ Rectangular Flamefree™
5 Explosion Relief Vents

Vent Panels

Flame Free Vents

IQR™ Round Flamefree™ N
Explosion Relief Vents ™=

Suppression Devices

Fast acting valve/gate

Closed Closed

Ventex® Float Valve w % Redex® Flap Valve ﬁg’:ﬁ




NFPA 61 Prescriptive Approach

® Central Vacs * Bucket Elevators
* Static conductive tools * Hazard monitoring
* Static dissipative hoses * Inside legs handling raw grain:
* Properly grounded * Vented pet NFPA 68, or

e D ryers * Protected per NFPA 69

. NN * New outside legs must be vented
* Must have explosion protection if an

explosion hazard exists




NFPA 61 - Exemptions =

* Explosion Protection Not Required

- * Ingredient Transport Systems
* Cyclones <30" diameter

* AMS <8 ft’ dirty side volume

* Bin vent dust collectors




Moving Toward Compliance

UNDERSTAND the requirements (61/68/69/652)
* NFPA Guide to Combustible Dusts

IDENTIFY the hazards of your process,
RANK the risk, and
PRIORINH AR




Moving Toward Compliance

* IDENTIFY Hazards

BEEA

Insurance Reports

Consultants

Safety Audits/Inspections

Leverage work that 1s
already complete




Moving Toward Compliance

°* RANK

® RlSk Matl'lX Condition Location

DC Body Protection

EX Vent Location Safe

Intake EX Protection

Exhaust Location

1 Indoors
2 Indoors

* Severity/Likelihood 3 Outdoors

4 Qutdoors
5 Indoors
6 Indoors
7 Indoors
& Indoors
9 Indoors
10 Qutdoors
11 Indoors
12 Indoors
13 Outdoors
14 Qutdoors
15 Indoors

MNone

MNone

MNone

MNone

EX Vented

EX Vented

EX Vented

EX Vented

EX Vented

EX Vented

EX Vented

EX Suppression
EX Vented

EX Suppression
EX Vented

N/A

N/A

N/A

N/A

No - Indoors
No - Indoors
No - Indoors
No - Indoors
No - Qutdoors
No - Outdoors
Yes

N/A

Yes

N/A

No - Outdoors

No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No

Inside - Mo Protection
Inside - With Protection or Qutside Only
Inside - No Protection
Inside - With Protection or Outside Only
Inside - Mo Protection
Inside - With Protection or Qutside Only
Inside - No Protection
Inside - With Protection or Outside Only
Inside - Mo Protection
Inside - No Protection
Inside - No Protection
Inside - Mo Protection
Inside - Mo Protection
Inside - No Protection
Inside - With Protection or Qutside Only




Moving Toward Compliance

* PRIOREREAE
* Which projects get CapEx 1st

* Which programs to develop/improve 1st

¢ GEILSTARIED!




Questions




