E*ponent

NFPA 660 and DHAS

Convey 23
June 20, 2023




Tim Myers, Ph.D., PE., CFEI

Principal Engineer and Office Director
Natick, MA
tmyers@exponent.com

Experience with NFPA Combustible Dust Committees

Agricultural Dust Committee (61)

~  Member 2009 Notes.

- Chair 2012 « Speaking from my own perspectives and not
Combustible Dust Correlating Committee (660) representing the NFPA or NFPA Technical
Explosion Protection Systems (67, 68, 69) committees.

Combustible Metals (484)

 NFPA 660 is a proposed standard and is still

» Electrical Equipment (496, 497, 499) e
- Fundamental of Combustible Dust (652) in revision process and has not been
- Wood and Cellulosic Dusts (664) approved.
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Combustible Dusts - Effect of Particle Size

Log Wood Kindling Wood Dust
Slow Combustion Fast Combustion Dust Fireball or Explosion

F*ponent Source: After Eckhoff, “Dust Explosions in the Process Industries™ (2003).
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Agenda

* How did we get here?

— 100 Years of Combustible Dust
Standards

* NFPA 660 Consolidation

» Dust Hazard Analyses (DHAS)
* What can you do?

Q&A
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NFPA Standards

 NFPA = National Fire Protection Association w
®
NFPA

 NFPA 61 Standard for the Prevention of Fires and Dust
Explosions in Agricultural and Food Processing Facilities

* NFPA 652 Standard on the Fundamentals of Combustible
Dust

« NFPA 660 Standard for Combustible Dust

FEXponent



How did we get here?

100 Years of Combustible Dust Standards




First Documented Dust Explosion

 Mr. Giacomelli's Bakery .
* Turin, Italy %
* December 14, 1785 —Aihiaiy

* 2 injuries

* Blew out windows and S E N
window frames - ATt

* Reported cause: grain flour V.
dust ignited by lamp A

EXTI-_}(_)HGI-]}[ © 2023 Exponent, Inc. Source: Eckhoff, Dust Explosions in the Process Industries (2003).



Great Mill Disaster of 1878

Washburn A Mill
Minneapolis, MN

World's largest
grain mill

18 fatalities

Eﬁ)onent © 2023 Exponent, Inc. Source: NFPA Journal “A Century of Dust” March 7, 2023



Dust Explosions of 1919

« Smith-Parry Grain Elevator
Explosion

— Milwaukee, WI
— 3 fatalities

* Douglas & Company Starch
Works

— Cedar Rapids, IA
— 43 fatalities

* Murray Grain Elevator
— Kansas City, MO
— 14 fatalities

EI-'I-J(_)]_-]@I-]’[ © 2023 Exponent, Inc. Sources: https://dustsafetyscience.com/, NFPA Journal “A Century of Dust”
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Focus on Dust Explosions

SAFETY CODES FOR THE PREVENTION
OF DUST EXPLOSIONS

Introduction

Dust explosions have been responsible for a serie$ of disasters in-
volving large losses of life and property extending over a long period
of years. It is only recently, however, that the seriousness of this
hazard has been generally recognized and measures for its control
undertaken. Following extensive research into the phenomena of
dust explosions by the Bureau of Chemistry of the United States
Department of Agriculture, the National Fire Protection Associa-
tion organized, in January, 1922, a committee on dust explosion
hazards charged with the preparation of recommended regulations
for the prevention of fires and dust explosions in occupancies sub-
ject to this hazard. This committee was formed with the coopera-
tion of the United States Department of Agriculture, the present
Joint sponsors thus having been closely associated in this work
since the inception of the project. The committee of the National
Fire Protection Association on dust explosion hazards proceeded
with the preparation of the regulations which form the basis of this
pamphlet, the reports of the committee being adopted by the asso-
clation and published as the recommended regulations of the Na-
tional Fire Protection Association. These standards as prepared
were also adopted by the National Board of Fire Underwriters.

E"‘tp(_)l'](:ﬂ']’[ © 2023 Exponent, Inc.

Dust Explosions

Theory and Nature of, Phenomena,
Causes and Methods of
Prevention

Davip J. III_’RICE

Engineer in Charge, Dust Explosion Imvestigations,
Burean of Chemistry, U. 8. Dept. of Adgriculture
Member N. F. P. 4.

AND

Harorp H. Brown, Pu.D.

Organic and Physical Chemist
Bureau of Chemistry, U. S. Dept. of Agriculture
Member N. F. P. 4.

Assisted by
. ot 3 _:‘:,'""‘:;‘
Hyrroy R. Bhowz end; Hikry 7F. RoETHE
Assistant Engineers in Dust Explosionas,

Bureau of Chemistry, 7. 8. Dept. of Agriculture

Published by Permission of the
United States Department of Agriculture
‘Washington, D. C.

National Fire Protection Association

Boston, Mass.




First Combustible Dust Standards — 1923
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1970s Dust Explosions

» Goodpasture Grain Elevator
— 2/22/76
— Houston, TX
— 9 fatalities

* Continental Grain Elevator
— Westwego, LA
— 12/22/77
— 36 fatalities

* Farmer’s Export Grain Elevator
— Galveston, TX
— 12/28/77
— 18 fatalities

FYponent




Grain Dust Explosions 1975 - 1988

Prevention of

Dust Explosions

In Grain Elevators—
An Achievable

Goal

1980 (190 Page Report)

Guidelines for the
Investigation of
Grain Dust Explosions

National Materials Advisory Board
Commission on Engineering and Technological Systems
National Research Council
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1983 Report

OSHA Published Notice of
Proposed Rulemaking on
January 6, 1984

OSHA Grain Handling
Standard Published
December 31, 1987

Extensive Work from NGFA,
USDA, Kansas State
University, International
Partners and Others

During this time

S S ource: hitps://dustsatetyscience.com/
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Decline in Number and Severity of Incidents

OSHA Grain Elevator Explosion Chart
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ast Consolidation of Agricultural Standards

Code for the Prevention of
Dust Explosions in Flour
and Feed Mills and Allied
Grain Storage Elevators

Pulverizing Systems for
Sugar and Cocoa

NFPA 62
1952
NFPA 62
1959

NFPA 62
1967

Terminal Grain
Elevators

Starch
Factories

NFPA 61C
1952

NFPA 61B
1952

NFPA 61A
1944

NFPA 61A
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1954

Suction and Venting in
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NFPA 661
222
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Code for the Prevention of 1959
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1971 the Prevention groducts 1970 1971
of Fire and
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Manufacturing Prevention of Fire and Dust
andsl::rr::cri‘llng and Dust Explosions in Withdrawn
Explosions in Feed Mills 1975
NFPA 61A Grain Elevators NFPA 61B NFPA 61C NFPA 61D Standard for the
U and Facilities UL 1954 1984 Prevention of Fire and
Handling Bulk Raw Dust Explosions in
Agricultural the Milling of
NFPA 61A Commodities NFPA 61B NFPA 61C NFPA 61D Agricultural
1989 1989 1989 1989 Commodities for

Human Consumption

—

Prevention of Fires and
Explosions in
Agricultural and Food
Processing Facilities
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Recent U.S. Combustible Dust Incidents

e s w et

1999 Gray Iron Casting Foundry Phenolic Resin 3
2003 Rubber Drug Delivery Products NC Polyethylene Dust 6
2003 Fiberglass Insulation Plant KY Phenolic Resin 7
2003 Automotive Wheel Foundry IN Aluminum Dust 1
2008 Sugar Refinery GA Sugar 14
2011 Grain Elevator KS Grain Dust 6
2011 Metal Powder Manufacturer TN Iron Dust 5
2016 Grain Elevator IN Grain Dust 2
2017 Corn Mill Wi Corn Dust 3)




CSB 2006 Combustible Dust Study

* Findings
— Facilities did not fully comply with recognized guidelines and
standards

— Insurance and government inspectors did not recognize dust explosion
hazards

— OSHA has limited regulations related to dust explosion hazards and has not
adopted a comprehensive standard for the prevention and mitigation of
dust explosions

 Impact to NFPA Standards

— Started process to align and consolidate standards
— Led to requirement to perform Dust Hazard Analysis (DHA) Retroactively

— 2015 — First Edition of NFPA 652 Fundamentals of Combustible Dust
published




Increased Regulatory Focus on Combustible Dust

OSHA "Combustible Dust" or "Dust Explosion"
General Duty Clause Citations

250

¢ 2007 - OSHA COmbUStlble DUSt NEP ® Number of Citations

+ 2008 — OSHA Revised NEP After
Imperial Sugar Explosion

« 2009 — OSHA publishes ANPR for
General Industry Combustible Dust

Regulation .
« Later withdrawn

-
(34
o

Citations/Inspections
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NFPA 660

Consolidation of NFPA Combustible Dust Standards




Current Standards Relationships
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Consolidated NFPA 660 Standard For Combustible Dusts

+

+

Table of Contents: NFPA 660

Chapter 1 Administration

Chapter 2 Referenced Publications

Chapter 3 Definitions

Chapter 4 General Requirements

Chapter 5 Harard |dentification

Chapter 6 Performance-Based Design Option

Chapter 7 Dust Hazards Analysis (DHA)

1

hapter & Management Systems

1

hapter 9 Hazard Management: Mitigation and Prevention

2

napter 10 Reserved

2

hapter 11 Prevention of Fires and Dust Explosions in Agricultural and Food Processing
acilities

D T

hapter 12 Combustible Metals

1

hapter 13 The Preventien of Fire and Dust Explosions from the Manufaciuring, Processing,_and
andling_of Combustible Particulate Solids

E |

2

hapter 14 Prevention of Sulfur Fires and Explosions

2

hapter 15 Prevention of Fires and Explosions in Wood Processing and Woodworking_Facilities




Anticipated Timeline
« 2020-2022 — Development of Draft Proposed Standard

* 1/5/2023 — Public Input Due

— First Draft meetings, created revisions, committee inputs, balloted
— 8/15-16/2023 — Correlating Committee meets, provide notes to Technical Committees

- 10/26/2023 — First Draft Report Posted
* 1/6/2024 — Public Comment Due

— Second Draft meetings, create revisions, ballot
— Correlating Committee meets

* 10/31/2024 — NITMAMs Due
« 2024-2025 — Standard Published

FEXponent



How to View Current Draft of NFPA 660
www.nfpa.org/660
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How to View Current Draft of NFPA 660

&« @ 5] https://submittals.nfpa.org/TerraViewWeb/ViewerPage jsp?id=660-proposed.ditamap&toc=false&draft=true ATy S % a

NFPA 660...

ml Public Reports

2 ] NFPA 660

NFPA STANDARDS DEVELOPMENT SITE

\ COMMITTEE BALLOT STAGE

NEPA UL NSET e GE D DIV G A G B PR NOTE: All Public Input must be received by 5:00 pm EST/EDST on the published Closing Date.

Welcome Timothy Myers!

NFPA 660, Standard for Combustible Dusts, proposed Edition

m NFPA Document Information Pages

€ My Public InputiComments/NITMAMS

{2} NFPA 660 Home

Table of Contents: NFPA 660

+

+

+

Chapter 1 Administration
Chapter 2 Referenced Publications
Chapter 3 Definitions

Chapter 4 General Requirements

]

hapter 5 Hazard |dentification

]

hapter 6 Performance-Based Dasign Option

]

hapter 7 Dust Hazards Analysis (DHA)
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hapter & Management Systems

]

hapter 9 Hazard Management: Mitigation and Pravention

]

hapter 10 Reserved

]

hapter 11 Agricultural and Food Processing

]

hapter 12 Combustible Metals

]

hapter 13 Combustible Dusts and Particulate Solids Not Otherwise Specified

]

hapter 14 Sulfur
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hapter 15 Wood Processing and Woodworking Facilities

Global FR4 proposes to change the title of this document to "Standard for Combustible Dusts and Particulate Solids"
IMPORTANT NOTE: If you receive errors when submitting Public Inputs or Public Comments, please try using a different browser or browser version.

Welcome to the NFPA Standards Development Site

This is the entry point for anyone who wants to participate in the NFPA Standards development process. The first stage of the development process is called the Input stage, as described in the
Regulations Governing the Development of NFPA Standards at Section 4.3. In this stage, you can propose changes to an NFPA Standard that the responsible Technical Committee (and, where
applicable, Correlating Committee) will consider when developing the next edition of a standard. These proposed changes are called Public Inputs, which you can create and submit
electronically in this section of the site

In this section, you can submit a Public Input to:

Add New Section(s)
‘:5_ Revise Existing Section(s)

Create a Global revision to add, modify, or delete a word or phrase throughout the entire document.
Click on the appropriate icon above to get instructions on how to begin submitting your Public Input.

When you are ready to begin the Public Input process, please utilize the Table of Contents on the left side of this screen to navigate to the portion of the Standard where you want to propose a
change.

Once initiated all Public Inputs are auto saved throughout the completion process. You will be given an opportunity to submit each Public Input (propesed change) to NFPA once you have
completed all the required sections. Additionally, you may delete your submitted Public Input up until the Public Input closing date. as displayed on the top of the screen.

You may also elect to leave a partially completed Public Input in the system until you are ready to complete and submit it to NFPA. However, any un-submitted Public Input will be automatically
deleted from the system on the Public Input closing date.

What's Next?

Once the Public Input closing date has passed, your submitted Public Input will be forwarded to the responsible Technical Committee to be addressed at a Public Input meeting where the
committee reviews all Public Inputs and develops the First Draft of the new or revised standard.

All Technical Committee meetings are open to the public. For more information on committee activities and other information related to the standard of interest to you, please visit the "Doc Info”
pages at www.nfpa org/aboutthecodes, and select the appropriate standard from the List of NFPA Codes & Standards.

After the completion of the Public Input meeting and the balloting of the resulting First Draft by the Technical Committee (and, whers applicable, the Correlating Committee), a report on the
committee work is published (the First Draft Report), and you will receive notice and be given the opportunity, using this site, to submit a Public Comment on the First Draft during the next stage
of the process, known as the Comment Stage. For more information on the NFPA standards development process and to read the rules that govearn that process — the Regulations Governing the
Development of NFPA Standards — see www.nfpa.org/newregs

Still have questions or having difficulties? Please submit your question online or use the live chat button above or call us at 1-800-344-3555.

Note: Supports most recent versions of Firefox, Google Chrome, or Internet Explorer.




Structure of 660

E NFPA Document Information Pages

) My Public Input/Comments/NITMAMs

fe} NEPA 660 Home = Chapter 11 Agricultural and Food Processing

Table of Contents: NFPA 660 - 0
+ 11.1 Administration.

+ Chapter 1 Administration

+ Chapter 2 Referenced Publications 11.2 Reserved.

+ Chapter 3 Definitions

11.3 Reserved.

+
e

hapter 4 General Requirements

hapter 5 Hazard |dentification + 11 4 General Requirements.

+
]

+
!

hapter 6 Performance-Based Design Option

11.5 Hazard |dentification.

+ Chapter 7 Dust Hazards Analysis (DHA)
+ Chapter & Management Systems 11.6 Reserved.
+ Chapter 9 Hazard Management: Mitigation and Pravention .
+ 11.7 Dust Hazard Analysis (DHA).
+ Chapter 10 Reserved
+ Chapter 11 Agricultural and Food Processing + 11.8 Management S}rgtemg_
+ Chapter 12 Combustible Metals . . .
+ 11.9 Hazard Management: Mitigation and Prevention.

+
I

hapter 13 Combustible Dusts and Particulate Solids Mot Otherwise Specified

+
2

hapter 14 Sulfur

+
]

hapter 15 Wood Processing_and Woodworking Facilities

+  Annex A Explanatory Material
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Chapters 8 and 9

= Chapter &8 Management Systems

+

+ + + + +

+

+

8.1 Retroactivity.

8.2 General.

8.3 Operating Procedures and Practices.

8.4 Housekeeping.
8.5 Hot Work.

8.6 Personal Protective Equipment.

8.7 Inspection, Testing,_and Maintenance.

8.6 Training_and Hazard Awareness.

5.9 Contractors.

&.10 Emergency Planning and Response.

&.11 Incident Investigation.

8.12 Management of Change.

8.13 Pre-Startup Safety Beview.

5.14 Documentation Retention.

8.15 Management Systems Review.

8.16 Employee Participation.

© 2023 Exponent, Inc.

Chapter 9 Hazard Management: Mitigation and Prevention

9.1 Inherently Safer Designs. (Reserved)

0.2 Risk Assessment.

9.3 Building Design.

9.4 Equipment Design.

9.5 Dust Control.

9.6 Ignition Source Control.

9 7 Pyrophoric Dusts. (Reserved)

9.8 Explosion Prevention/Protection.

9.9 Fire Protection.




Conflicts between Fundamentals and Industry- or
Commodity-Specific Chapters

* Main
— Sul
— Sul

 Main

— Sul
— Sul

1.6 Conflicts.

1.6.1

For the purposes of this standard, the industry- or commodity-specific NFPA chapters shall include the following:

(1) Chapter 11, Prevention of Fires and Dust Explosions in Agricultural and Food Processing Facilities

(2) Chapter 12, Combustible Metals

(3) Chapter 13, Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and Handling of Combustible Particulate Solids
(4) Chapter 14, Prevention of Sulfur Fires and Explosions

(5) Chapter 15, Prevention of Fires and Explosions in Wood Processing and Woodwarking Facilities

" CI-178-NFPA 660-2023 submitted by [ Laura Moreno ] on Mon Jan 23 14:07:43 EST 2023 COMMITTEE INPUT

View Committee Input No. 178-NFPA 660-2023

Section No. 1.6.2
Related Input: N/A

FR-14  Hide Deleted

1.6.2*

Where a requirement in an industry- or commodity-specific chapter differs from the requirement specified as a basic requirement in Chapters 1
through 10, the requirement in the industry- or commodity-specific chapter shall be permitted to be used.

1.6.3

Where an industry- or commodity-specific chapter specifically prohibits a basic requirement specified in Chapters 1 through 10, the prohibition in
the industry- or commodity-specific chapter shall be applied.

1.64

Where an industry- or commodity-specific chapter neither prohibits nor provides a requirement, the basic requirements in Chapters 1 through 10
shall be applied.




How 1s Chapter 11 Agricultural and Food
Processing Applied?

ER-11  Hide Delsted

Global FR-12

1.3.10

Where an industry- or commodity-specific chapter exists, the industry- or commodity-specific requirements of the appropriate chapter within this
standard shall be applied in addition to the gereratreguirerrentsiundamental requirements specified in Chapters 1 through 9.

11.1.2 Purpose. (Reserved)

11.1.3 Application.

11.1.3.1%

This chapter shall apply to all of the following:

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

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

(3) Those seed preparation and meal-handling systems of oilseed processing plants not covered by NFPA 36

ER-321  Hide Deleted

11.1.3.2

This chapter shall modify and augment the reguirements in Chapters 1 _through 9 _

© 2023 Exponent, Inc.




Example — Use of Portable Equipment — Fundamentals

8.5 Hot Work.

8.5.1%

In addition to the requirements of NFPA 518, all hot work activities shall comply with the requirements in 8.5.2 through 8.5.5.
8.5.2*

The area affected by hot work shall be thoroughly cleaned of combustible dust prior to commencing any hot work.

8.5.3

Equipment that contains combustible dust and is located within the hot work area shall be shut down, shielded, or both.
854

When the hot work poses an ignition risk to the combustible dust within equipment, the equipment shall be shut down and cleaned prior to
commencing such hot work.

8.55

Floor and wall openings within the hot work area shall be covered or sealed.
8.5.6 Use of Portable Equipment.

Use of portable electrical equipment that does not comply with the electrical classification of the area where it is to be used shall be authorized and
controlled in accordance with the hot work procedure as outlined in Section 8.5.

© 2023 Exponent, Inc.



Example — Use of Portable Equipment — Agricultural

11.8.5.6 Use of Portable Equipment.
11.8.5.6.1*

Work activities that could present an ignition source but do not fit the definition of hot work, such as drilling, sawing, or use of hand-operated portable electrical equipment that does not
comply with the electrical classification of the area where it is to be used, shall be permitted in accordance with 11.8.5.6.1.1 through 11.8.5.6.1.6.

11.8.5.6.1.1

The area affected by the work shall be thoroughly cleaned of combustible dust prior to commencing the work.

11.8.5.6.1.2

The area affected by the work shall be free from airborne combustible dust.

11.8.5.6.1.3

Equipment that contains combustible dust and is located near the work area shall be protected from the work.
11.8.5.6.1.4

When the work poses an ignition risk to the combustible dust within equipment, the equipment shall be shut down and cleaned prior to commencing such work.
11.8.5.6.1.5

Floor and wall openings within the work area shall be covered or sealed.

11.8.5.6.1.6

The work shall be perfaormed on surfaces and equipment not directly handling combustible dusts.

11.8.5.6.2

Spark-producing portable power tools and propellant-actuated tools shall not be used where combustible dust is present.

11.8.5.6.3

When the use of spark-producing or propellant-actuated tools becomes necessary, the following procedures shall be performed:

{1} All dust-producing machinery in the area shall be shut down.
(2) The use of spark-producing or propellant-actuated tools shall be authorized by the use of a hot work parmit.

11.8.5.6.4

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

3 Exponent, Inc.




Example DHA Requirements - Agricultural

11.7.3 Methodology.

11.7.3.1 General.

11.7.3.1.1

The reqguirement in 11.7.3.1.2 shall be permitted to be used in lieu of those in 7.3.1 .
11.7.3.1.2

The DHA shall include the following:

(1) Identification and evaluation of the process or facility areas where fire, flash fire, and explosion hazards exist shall be included.

(2) Where such a hazard exists,_identification and evaluation of specific fire and deflagration scenarios shall include the following:

(a) Identification of the safeguards that are in place to manage fire, flash fire, and explosion events

(b) Recommendation of additional safequards

(3) Itshall be permitted to use a checklist to complete a DHA on an agricultural combustible dust. (See Annex F _for a sample checklist )

11.7.3.2 Reserved.
11.7.3.3 Process Systems.

It shall be permitted to omit the requirements in 7.3.3 .
11.7.3.4 Building_or Building Compartments.

11.7.3.4.1

The requirements in 11.7.3.42 and 11.7.343 shall be permitted to be used in lieu of those listed in 7.3.4 |
11.7.3.4.2

Each building_or building compartment where combustible dust is present shall be evaluated.

11.7.3.4.3

The housekeeping program shall be evaluated for effectiveness and compliance with 11.8.4 as a part of the DHA.

023 Exponent, Inc.




Committee Inputs Under Consideration - Fundamentals

| * ICommittee Input No. 178-NFPA 660-2023 [ Section No. 1.6.2 ]
NFPA

1.6.2

Where a requirement in an industry- or commodity-specific chapter differs from the requirement
specified as a basic requirement in Chapters 1 through 10, the requirement in the industry- or

commodity-specific chapter shall be permitted-to-be-used applied .

Submitter Information Verification

Committee: CMD-FUN
Submittal Date: Mon Jan 23 14:07:43 EST 2023

Committee Statement

Committee  The committee will be considering making this a "shall be applied” statement. If the

Statement: industry- or commodity-specific chapter imposes a requirement that is more stringent
than the basic requirement in Chapters 1 through 10, the user should not be permitted
to avoid the industry- or commodity-specific requirement by applying the more lenient
basic requirement.

Response  CI-178-NFPA 660-2023
Message:

E ) yonent © 2023 Exponent, Inc.




Committee Inputs Under Consideration - Agricultural

Submitter Information Verification

Committee: CMD-AGR
Submittal Date: \Wed Feb 15 12:36:01 EST 2023

Committee Statement

Committee At the Second Draft stage, the committee will review this checklist and update
Statement: section numbers/cross references as needed. The committee may also add additional
checklist examples for specific facility types.

Response Cl-349-NF PA 660-2023
Message:

EI'II'J(_)T] ent )23 Exponent, Inc.



DHAS

Dust Hazard Analysis
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What i1s a DHA?

Reference: NFPA 61-2020 Chapter 3

3.3.12* Dust Hazard Analysis (DHA). A systematic review to
identify and evaluate the potential fire, flash fire, or explosion
hazards associated with the presence of one or more combusti-
ble particulate solids in a process or facility. [652, 2019]

FYponent



Eliminating Sides of the Pentagon

Housekeeping
Dust Collection

Inherently
Safer Design

Confinement

Explosion Venting




Who Can LLead a DHA?

Reference: NFPA 61-2020 Chapter 7

7.2.2% Qualifications. The DHA shall be performed or led by
a qualified person. [652:7.2.2]

FYponent



Who Can LLead a DHA?

Reference: NFPA 61-2020 Annex A

A A.7.2.2 The qualified 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 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) History of operation

(6) The properties of the material
(7)  Emergency procedures
[652:A.7.2.2]

FEXponent



When do I need to Perform these?

» Based upon NFPA 61-2020

— For new processes, processes that are undergoing significant
modification

— For existing processes and facility compartments that include bucket
elevators, conveyors, grinding equipment, spray dryer systems, and
dust collection systems by January 1, 2022.

» Other Combustible Dust standards required retroactive DHAs
for all processes

» Additional processes have been added to retroactive list in 660
Chapter 11 (all dryers, storage, pneumatic conveying, central
vacuums)

Ex-’p(_)nent



What Is Included in a DHA?

7.3* Methodology.
A 7.3.1 General. The DHA shall include the following:

Reference: NFPA 61-
2020 Chapter 7

Ex-’p(_)nent

(1)
(2)

(3)

Identification and evaluation of the process or facility
areas where fire, flash fire, and explosion hazards exist
Where such a hazard exists, identification and evaluation

of specific fire and deflagration scenarios shall include
the following:

(a) Identification of safe operating ranges

(b)* Identification of the safeguards that are in place to
manage fire, deflagration, and explosion events

(c) Recommendation of additional safeguards where
warranted, including a plan for implementation

[652:7.3.1]

It shall be permitted to use a checklist to complete a DHA

on an agricultural combustible dust. (See Annex F for a
sample checklist.)



How Does a DHA Work 1n Practice?

1. ldentify where in a facility combustible dusts are present or
suspected to be present

2. Divide the areas with combustible dust into nodes

3. Evaluate each node for the five elements of the explosion
pentagon

4. Where a fire, flash fire, or explosion hazard is present, identify
safeguards

5. Compare safeguards to NFPA requirements and best practices

6. Recommend additional safeguards, if necessary.

FYponent



Dust Hazard Analysis (DHA) Methodologies

* Multiple methodologies can
be used

— Checklist, What-if, FMEA,
HazOp, etc.

* Not intended to require PSM 6
for all dusts e

Dust
18 collector

11 Product 12

Qutfeed screw

screw Mill and fan
7 8

Source: NFPA 652
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ANNEX F

Example DHA Checklist
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I Completed My DHA, Now What?

* Typically a DHA will identify areas that don’'t comply with
prescriptive requirements of standards, or areas with previously
unidentified hazards.

— Develop plan to analyze recommendations and if appropriate add
additional layers of protection or mitigation.

— In some cases it may be beneficial to analyze alternative protection
methods
» Equivalency (Chapter 1)
* Risk Assessment (Chapter 9)
* Performance-based design (Chapter 6)

— Document final decisions

Elfp(_)]_-]el-]t © 2023 Exponent, Inc.



Alternate Protection Strategies

Performance-Based
Design

Prescriptive
Requirement

Prescriptive
Requirement

P

Prescriptive
Requirement

P

Equivalent
Design

Risk

Assessment

FEXponent



What can you do?

Next steps in NFPA 660 and DHAs




Provide Comments to NFPA 660

NFPA 660

* Review current draft

consolidated draft and revision cycle information, see below.

| ]
] Please note: NFPA 660 is in the Fall 2024 cycle due to the Combustible Dust Doecument C idation Plan idation plan) as appi d by the NFPA
. e a I e a a r Standards Council. As part of the consolidation plan, NFPA 660 is combining Standards NFPA 61, NFPA 484, NFPA 652, NFPA 654, NFPA 655, and NFPA 664. For

Next Edition: 2025 Revision Cycle: Fall 2024

« Can provide comments with

Public Input Closing Date: January 5, 2023 View Public Input

proposed language on:
— Public Inputs

— Committee Inputs

- Example DHA checklists for different
types of facilities

— First Revisions

Second Draft Report Posting Date: October 3, 2024

Eﬁ)()]ﬁ]ﬁl’]’[ © 2023 Exponent, Inc.



DHASs

« Complete DHAs on applicable
processes

- Evaluate and act upon
recommendations

 Document final decisions

FYponent



Tim Myers, Ph.D., PE., CFEI

Principal Engineer and Office Director
Natick, MA
tmyers@exponent.com

Notes:
« Speaking from my own perspectives and not

Q u eSti o n s ? ’(; ipnl; er";Si?tI;lZ;g.] the NFPA or NFPA Technical

 NFPA 660 is a proposed standard and is still
in revision process and has not been
approved.

E’]:I'_}(_)]’](:}]f]t © 2023 Exponent, Inc.
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