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) | The leading information and knowledge resource on fire, electrical and related hazards
NFPA

NFPA Technical Committee on Industrial and Medical Gases (IMG-AAA)

MEETING AGENDA
NFPA 51/55 First Draft (A2022)
Web/Teleconference

NFPA 51/55 FD Meeting Dates

Date Time (EST)
Sep 28, 2020 11am — 5pm
Sep 29, 2020 11am — 5pm
Sep 30, 2020 11am — 5pm
Oct 01, 2020 11am — 5pm
Oct 06, 2020 11am — 3pm

Note: The TC Chair reserves the ability to
adjust the time or add additional meeting
dates as is needed or appropriate.

To join the Meeting: Contact Yiu Lee at ylee@nfpa.org

1. Call to Order. Rob Early, Chair.

2. Introductions.

3. Approval of Meeting Minutes.
. NFPA 51 — November 17, 2015 (Attachment A)
. NFPA 55 — July 24-25, 2018 (Attachment B)

4. Staff Updates. Heath Dehn, NFPA Staff

. Staff Liaison Presentation
. Committee Membership Roster (IMG-AAA) — Technical Committee on Industrial and
Medical Gases (Attachment C)
o Review A2022 Revision Cycle (Attachment D)
5. Business.
. NFPA 51 — Public Inputs (Attachment E)
. NFPA 55 — Public Inputs (Attachment F)
6. Other Business.
. NFPA 2 — Public Inputs (Attachment G)

7. Next Meeting.

8. Adjournment.



Attachment A - NFPA 51 Previous Meeting Minutes (Nov 17, 2015)

N?PA"

Minutes of Meeting — NFPA 51 First Draft Meeting
Web Meeting
November 17%, 2015, 1 PM ET

Member Attending

Rob Early — chair Yes Member
John Anicello Yes Member
William Barlen No Member
Rodney Barnes No Member
Denise Beach Yes Member
Erik Christiansen No Member
Julie Cordero No Member
Ken Fegley Yes Member
David De Fina No Member
Alejandro Gonzalez No Member
Martin Gresho No Member
Gerry Hayes No Member
Anthony Lachawiec No Member
Frank Licari No Member
Eugene Ngai No Member
Robert Nii No Member
Diana Parks Yes Member
Carl Rivkin Yes Member
David Rohrig No Member
Jerry Sameth Yes Member
William Satterfield No Member
Mike St. Clair Yes Member
Randolph Viscomi No Member
Jonathan Willard No Member
Edgar Wolff-Klammer Yes Member
Joseph Balbo No Alternate
Richard Craig Yes Alternate
Dave Farese No Alternate
Rick Ginn Yes Alternate
Scott Heyworth No Alternate
Steward Muller Yes Alternate
Brian Musch No Alternate
Michael Pirrello No Alternate
Scott Swanson No Alternate
Robert Whittlesley No Alternate
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Chuck Henrici Yes Member Emeritus
Susan Bershad NFPA

1. The meeting was called to order by the chair, Rob Early, at 1:00 PM on November 17"

2. Susan Bershad, NFPA staff, gave an update on committee membership, the A2017 document
schedule, and the procedures for first draft meetings.

3. Rob Early gave a summary of the status of NFPA 55. The 2016 edition of 55 has been issued
and printed. The TIA developed by the CNG task group has been balloted and will be
considered at the December 2015 Standards Council meeting. Another TIA on fire barrier walls
is being processed and will be considered at the April Standards Council meeting.

4. Rob also provided an update on the Hydrogen Separation Distance Task Group, which is a joint
task group between the NFPA 2 and the NFPA 55 committees. This group is working on
revisions to the separation distance tables for gaseous and liquid hydrogen.

5. The committee reviewed and acted on public input for NFPA 51, and created first revisions to
the document. The committee voted to extract the material from Chapter 15 of NFPA 55 on
MATS Fire Protection into NFPA 51. It was noted that there were several changes made to this
material in comparison to the original TIA from 2012.

6. The next meeting of the committee will be the first draft meeting for NFPA 55, which is an
A2018 document. The Public Input closing date for NFPA 55 is June 29", 2016. This meeting is
tentatively scheduled for the week of September 12, 2016 in the vicinity of Dulles airport in
Virginia.

7. The committee discussed the new NFPA extract policy and the effect it may have on NFPA 2.
NFPA 2 extracts heavily from NFPA 55. The new policy does not allow for extracts from
documents in the same revision cycle. Currently NFPA 55 and NFPA 2 are both in the A2018
revision cycle. Susan is working with Standards Administration to clarify this issue so that the
committees can continue to work jointly on revisions to the documents, and so that the
changes can occur concurrently.

8. The meeting was adjourned at 2:30 PM ET.
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m NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on fire, electrical and related hazards

NFPA
Minutes of meeting — NFPA 55 second draft meeting
Crowne Plaza Hotel, Warwick, RI
July 24-25, 2018

Member or guest Status Attended meeting?
Rob Early Principal and committee chair Yes
John Anicello Principal Yes
Rodney Barnes Principal No
Denise Beach Principal Yes
Erik Christiansen Principal No
Michael Ciotti Principal No
Julie Cordero Principal No
Mark Fasel Principal Yes
Kenneth Fegley Principal Yes
Jeff Frick Principal Yes
Alejandro Gonzalez Principal No
Bryan Gordon Principal No
Martin Gresho Principal No
Bridget Hamilton Principal Yes — via web conference
Gerald Hayes Principal Yes
Anthony Lachawiec Principal Yes
Frank Licari Principal No
Brian Musch Principal No
Eugene Ngai Principal No
Robert Nii Principal No
Richard Palluzi Principal Yes
Josh Pringle Principal Yes
April Richardson Principal Yes
Carl Rivkin Principal Yes
David Rohrig Principal Yes
William Satterfield Principal No
Michael St. Clair Principal No
Robert Sutter Principal Yes
Jonathan Willard Principal Yes
Edgar Wolff-Klammer Principal Yes
Joseph Bablo Alternate No
Jerome Bell Alternate Yes
Richard Craig Alternate No
David Farese Alternate Yes
Rick Ginn Alternate Yes
Scott Heyworth Alternate No
Kyle McKeown Alternate No
Stuart Muller Alternate No
Alice Muna Alternate Yes — via web conference
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m NATIONAL FIRE PROTECTION ASSOCIATION

The leading information and knowledge resource on fire, electrical and related hazards

NFPA
Minutes of meeting — NFPA 55 second draft meeting
Crowne Plaza Hotel, Warwick, RI
July 24-25, 2018

Member or guest Status Attended meeting?
Scott Swanson Alternate No
Robert Whittlesey Alternate No
Charles Henrici Member emeritus No
Robert Bogarts Guest — ARC Specialty Products | Yes
Anthony Belvin Guest - DOE Yes
Chris LaFleur Guest — Sandia National Lab Yes
Tom Deary Guest — Compressed Gas Yes

Association
Susan Bershad NFPA staff Yes
Debra Gursha NFPA staff Yes
Gordon Frost NFPA staff Yes
Heath Dehn NFPA staff Yes
Chris Tolentino NFPA staff Yes

1. Rob Early, IMG committee chair, called the meeting to order at 8:05 AM EDT on Tuesday, July
24, 2018.

2. NFPA staff facilitated roll call and self-introduction of members and guests attending the
meeting.

3. Rob Early gave opening remarks about goals for the meeting.

4. NFPA staff reviewed the technical committee membership, the schedule for NFPA 55 updates,
procedures for the second draft meeting, and the work process.

5. NFPA staff presented a note of appreciation from Gerald Sameth, who represented the
Compressed Gas Association (CGA) on the committee before committee assignments at CGA
were reorganized.

6. The committee approved the minutes of the last meeting, the joint NFPA 2/55 first draft
continuation meeting on April 4-6, 2017 at Toyota Motor Sales in Torrance, CA.

7. Rob Early presented a report on the NFPA 55/99 task group. The task group is charged with
creating a new chapter 17 for medical gas supply systems in NFPA 55. The next step is to act on
public comments to the chapter 17 material created in the first draft phase. The task group has
also submitted public input to NFPA 99 to extract the NFPA 55 chapter 17 material.

8. Tony Lachawiec gave a report on the pyrophoric gases task group. The group has submitted
public comment 9, tagged to committee input 75, to provide updated language.

9. The committee resolved the 52 public inputs.

10. The committee reviewed committee input 58 about updating references to CGA G-5.5 for
hydrogen vent stack locations. The committee determined that they had acted on public
comments to update NFPA 55 in this area.

11. The committee reviewed committee input 75 for pyrophoric gases and determined that they
had acted on a public comment to update NFPA 55 in this area.

12. The meeting ended at 11:00 AM, Wednesday, July 25.
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Address List No Phone 09/13/2020
Heath Dehn
Industrial and Medical Gases IMG-AAA
Rob Early M 11/02/2006 Rodney L. Barnes U _3/21/2006
Chair IMG-AAA Principal IMG-AAA
Compressed Gas Association US Department of Energy
2540 Bowen Road PO Box 2009
Elma, NY 14059 Oak Ridge, TN 37831-8009
Denise Beach 1 08/17/2015 Robert Bogart IM _08/17/2018
Principal IMG-AAA Principal IMG-AAA
FM Global Arc Specialty Products/Balchem Corporation
1151 Boston-Providence Tpke 52 Sunrise Park Road
PO Box 9102 New Hampton, NY 10958

Norwood, MA 02062-9102

Erik W. Christiansen SE _8/2/2010 Michael Ciotti M 12/08/2015
Principal IMG-AAA Principal IMG-AAA
Exponent, Inc. Messer North America Inc.

5401 McConnell Avenue Michael Ciotti — 5th Floor
Los Angeles, CA 90066-7027 200 Somerset Corporation Blvd
Suite 7000

Bridgewater, NJ 08807

Brian Ehrhart U_04/02/2020 Mark Fasel M _08/03/2016
Principal IMG-AAA Principal IMG-AAA
Sandia National Laboratories Viega LLC
PO Box 5800 7338 Jackie Court
Mail Stop 0748 Indianapolis, IN 46221

Albuquerque, NM 87185-0748
Alternate: Alice B. Muna

Kenneth Fegley IM 03/05/2012 Jef Frick IM _12/06/2017
Principal IMG-AAA Principal IMG-AAA
Air Products and Chemicals, Inc. Safe Gas Systems LLC
7201 Hamilton Boulevard 6787 High Drive
Allentown, PA 18195-1501 Morrison, CO 80465
Compressed Gas Association
Equipment

Alternate: David J. Farese

Alejandro Gonzalez M 8/9/2011 Bryan R. Gordon IM 08/17/2017
Principal IMG-AAA Principal IMG-AAA
Kryogenifex Ivys Energy Solutions, Inc.

121 NW 24th Street c/o Greentown Labs
Miami, FL 33127 444 Somerville Avenue

Somerville, MA 02143

Stephen Goyette M 04/03/2019
Principal IMG-AAA
Nuvera Fuel Cells, Inc.

129 Concord Road, Building 1
Billerica, MA 01821
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Address List No Phone 09/13/2020
Heath Dehn
Industrial and Medical Gases IMG-AAA
Martin T. Gresho SE 4/14/2005 Bridget Hamilton M 04/11/2018
Principal IMG-AAA Principal IMG-AAA
FP2Fire, Inc. Praxair
1140 Indian Peak Road USIG Operations
Golden, CO 80403-9403 175 East Park Drive
Alternate: Scott M. Heyworth Tonawanda, NY 14072
Alternate: Rick Ginn
Gerald T. Hayes IM _1/10/2008 Brian D. Musch IM_7/26/2007
Principal IMG-AAA Principal IMG-AAA
Air Liquide America Sterigenics US, LLC
1230 West Washington 2015 Spring Road, Suite 650
Suite 212 Oak Brook, IL 60523
Tempe, AZ 85281 Alternate: Jerome Bell
Compressed Gas Association
Nonliquefied Gases
Alternate: Richard A. Craig
Eugene Y. Ngai SE 1/16/2003 Richard P. Palluzi SE 10/27/2009
Principal IMG-AAA Principal IMG-AAA
Chemically Speaking LLC Richard Palluzi LLC
26 Casper Berger Road 72 Summit Drive
Whitehouse Station, NJ 08889 Basking Ridge, NJ 07920-1962
Alternate: Larry Wagg
Josh Pringle M 12/06/2017 April Dawn Richardson E 08/17/2017
Principal IMG-AAA Principal IMG-AAA
Co2Meter, Inc. Railroad Commission of Texas
131 Business Center Drive 1701 North Congress Avenue
Ormond Beach, FL 32174 PO Box 12967
Austin, TX 78711
David A. Rohrig U 10/23/2013 William J. Satterfield, 111 SE 1/16/1998
Principal IMG-AAA Principal IMG-AAA
Pacific Northwest National Laboratory Hydrogen Safety, LLC/Rode & Associates, LLC
902 Battelle Boulevard 35 Brookwood Road

PO Box 999, MSIN J2-38
Richland, WA 99352

Bristol, RI 02809-1206

Robert M. Sutter

SE 08/03/2016 Jonathan C. Willard SE 8/2/2010

Principal

B&R Compliance Associates
5452 Royal Poinciana Way

North Port, FL 34291

Alternate: Joseph Wayne Green

IMG-AAA Principal IMG-AAA

Acute Medical Gas Services
100 Zachary Road, Suite 3
Manchester, NH 03109
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Address List No Phone

Industrial and Medical Gases

09/13/2020
Heath Dehn
IMG-AAA

Edgar Wolff-Klammer RT 03/07/2013 Scott E. Swanson M 10/27/2009
Principal IMG-AAA Voting Alternate IMG-AAA
UL LLC Intel Corporation

333 Pfingsten Road
Northbrook, IL 60062-2096
Alternate: Joseph M. Bablo

2501 NW 229th Avenue
Hillsboro, OR 97124

Joseph M. Bablo

RT 03/07/2013 Jerome Bell

IM 11/30/2016

Alternate

UL LLC

333 Pfingsten Road
Northbrook, IL 60062-2096

Principal: Edgar Wolff-Klammer

IMG-AAA Alternate
Sterigenics International, Inc.
2015 Spring Road, Suite 650
Oak Brook, IL 60523
Principal: Brian D. Musch

IMG-AAA

Richard A. Craig

IM 8/9/2011 David J. Farese

IM _08/11/2014

Alternate

Compressed Gas Association
14501 George Carter Way
Suite 103

Chantilly, VA 20151
Nonliquefied Gases
Principal: Gerald T. Hayes

IMG-AAA Alternate
Air Products and Chemicals, Inc.
7201 Hamilton Boulevard
Allentown, PA 18195
Compressed Gas Association
Equipment
Principal: Kenneth Fegley

IMG-AAA

Rick Ginn M _7/1/1996 Joseph Wayne Green SE 12/06/2019
Alternate IMG-AAA Alternate IMG-AAA
Praxair, Inc. Greengas Services Inc.

8376 Reading Road 2793 Woodhollow Drive

Reading, OH 45237
Principal: Bridget Hamilton

League City, TX 77573
B&R Compliance Associates
Principal: Robert M. Sutter

Scott M. Heyworth

SE 8/5/2009 Alice B. Muna

U_08/03/2016

Alternate IMG-AAA Alternate IMG-AAA
FP2Fire, Inc. Sandia National Laboratories
10810 SW 142 Ave. PO Box 5800, MS-0909
Miami, FL 33186 Albuquerque, NM 87185
Principal: Martin T. Gresho Principal: Brian Ehrhart

Larry Wagg SE 08/11/2020 Heath Dehn 7/2/2020
Alternate IMG-AAA Staff Liaison IMG-AAA
Matheson National Fire Protection Association

1861 Lefthand Circle
Longmont, CO 80503
Principal: Eugene Y. Ngai

One Batterymarch Park
Quincy, MA 02169-7471



Attachment D - Revision Cycle Schedule

2022 ANNUAL REVISION CYCLE

* Public Input Closing Dates may vary according to standards and schedules for Revision Cycles may change. Please check the
NFPA Website for the most up-to-date information on Public Input Closing Dates and schedules at www.nfpa.org/document #

(i.e. www.nfpa.org/101) and click on Next Edition tab.

Process Process Step Dates for TC Dat(?s for T
Stage with CC
Public Input Closing Date 6/30/2020 6/30/2020
Final date for TC First Draft Meeting 12/8/2020 9/8/2020
Posting of First Draft and TC Ballot 1/26/2021 10/20/2020
Public Input |Final date for Receipt of TC First Draft ballot 2/16/2021 11/10/2020
Stage Final date for Receipt of TC First Draft ballot - recirc 2/23/2021 11/17/2020
(First Draft) |Posting of First Draft for CC Meeting 11/24/2020
Final date for CC First Draft Meeting 1/5/2021
Posting of First Draft and CC Ballot 1/26/2021
Final date for Receipt of CC First Draft ballot 2/16/2021
Final date for Receipt of CC First Draft ballot - recirc 2/23/2021
Post First Draft Report for Public Comment 3/2/2021 3/2/2021
Public Comment closing date 5/11/2021 5/11/2021
Notice published on Consent Standards (Standards that receive No Comments).
Note: Date varies and determined via TC ballot.
Appeal Closing Date for Consent Standards (Standards That Received No
Comments)
Final date for TC Second Draft Meeting 11/9/2021 8/3/2021
Posting of Second Draft and TC Ballot 12/21/2021 9/14/2021
Comment Stage|Final date for Receipt of TC Second Draft Ballot 1/11/2022 10/5/2021
(Second Draft) |Final date for receipt of TC Second Draft ballot - recirc 1/18/2022 10/12/2021
Posting of Second Draft for CC Mtg 10/19/2021
Final date for CC Second Draft Meeting 11/30/2021
Posting of Second Draft for CC Ballot 12/21/2021
Final date for Receipt of CC Second Draft ballot 1/11/2022
Final date for Receipt of CC Second Draft ballot - recirc 1/18/2022
Post Second Draft Report for NITMAM Review 1/25/2022 1/25/2022
Notice of Intent to Make a Motion (NITMAM) Closing Date 2/22/2022 2/22/2022
Tech Session |Posting of Certified Amending Motions (CAMs) and Consent Standards 4/5/2022 4/5/2022
Preparation |Appeal Closing Date for Consent Standards 4/20/2022 4/20/2022
(& Issuance) |SC Issuance Date for Consent Standards 5/2/2022 5/2/2022

| Tech Session |Association Meeting for Standards with CAMs

6/6-9/2022 | 6/6-9/2022

Appeals and
Issuance

Appeal Closing Date for Standards with CAMs

6/29/2022

6/29/2022

Council Issuance Date for Standards with CAMs*

August 2022

August 2022




Attachment E, F, and G - Public Inputs

50

46

The following schedule is the order the committee will address the NFPA 51/55 Public Inputs and other topics. This is not an
all encompassing list and is subject to change per the technical committee chair's discretion.
NFPA 51/55 - First Draft Meeting Schedule
Meeting Day 1 Meeting Day 2 Meeting Day 3 Meeting Day 4 Meeting Day 5
Order Item Order ltem Order Item Order ltem Order [ Item
1 Extracts 26 35 61 14 96 52
2 Extracts 27 37 62 92 97 31
3 Extracts 63 93
7 64 94 Reserved
4 8 82 for Overflow
g 65
S 6 83 101 32
= il 2 1 66 48 102 97
N
< 5 2 18 67 84 103 66
% 4 33 9 110 104 98
6 References 34 74 68 58 105 99
3 35 75 85 106 100
7 References 36 76 69 101 References
8 References 36 90 70 102 References
9 References 37 80 71 95 107
1 Extracts 38 5 72 114
2 Extracts 39 91 73 115 19
3 Extracts 74 69 108 References
4 Extracts 75 109 109 References
5 Extracts 76 67 109 40
6 Extracts 77 113 20
7 Extracts 78 61
8 Extracts 79
9 Extracts 45 34
10 Extracts

51

44

52 12 87 65
53 11 88 15
54 24 89 68
55 3 90 7

56

77

57

78

58

28

24 36

59

79

94

51

25 117

60

81

95

55

Note: Similar colors indicate related topics and/or sections
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Attachment E - NFPA 51 Public Inputs

2.3.5 UL Publications.

Reason: Update of existing references.

Submitter Information Verification

Submitter Full Name: Kelly Nicolello
Organization: UL LLC
Street Address:

City:

State:

Zip:

Committee: IMG-AAA

l ﬂ\’ IPuinc Input No. 3-NFPA 51-2020 [ Section No. 2.3.5]

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.
UL 723, Tests for Surface Burning Characteristics of Building Materials, 2008;revised-2043 2018 .

Statement of Problem and Substantiation for Public Input

Submittal Date: Tue Jun 16 11:54:40 EDT 2020

1 0of9

7/9/2020, 8:58 AM



National Fire Protection Association Report

20f9
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

l »\’ IPuinc Input No. 7-NFPA 51-2020 [ Section No. 3.3.15]
NFPA

3.3.15 Limited-Combustible Material.

Statement of Problem and Substantiation for Public Input

This is associated with P16. The definition is not enforceable here and has been superseded in NFPA 101 and 5000
(and other documents).

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 6-NFPA 51-2020 [New Section after 4.1]

Public Input No. 8-NFPA 51-2020 [Section No. 3.3.21]

Submitter Information Verification

Submitter Full Name: Marcelo Hirschler
Organization: GBH International

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 25 19:51:53 EDT 2020
Committee: IMG-AAA

7/9/2020, 8:58 AM
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l ﬂ\’ IPuinc Input No. 8-NFPA 51-2020 [ Section No. 3.3.21 ]
NFPA

3.3.21 Noncombustible Material.

Statement of Problem and Substantiation for Public Input

Similar to limited combustible but also noting that the first and second sentence are in conflict since materials
meeting ASTM E136 are allowed to ignite and burn to a limited extent.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 6-NFPA 51-2020 [New Section after 4.1]
Public Input No. 7-NFPA 51-2020 [Section No. 3.3.15]

Submitter Information Verification

Submitter Full Name: Marcelo Hirschler
Organization: GBH International

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 25 19:53:36 EDT 2020
Committee: IMG-AAA

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

7/9/2020, 8:58 AM
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Attachment E - NFPA 51 Public Inputs

l »\) IPuinc Input No. 6-NFPA 51-2020 [ New Section after 4.1 ]
NFPA

4.1 Fire testing
4.1.1 Noncombustible material [NFPA 101]

4 of 9 7/9/2020, 8:58 AM
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4.1.1.1 A material that complies with any one of the following shall be considered a noncombustible material:

(1) The material, in the form in which it is used, and under the conditions anticipated, will not ignite, burn, support

combustion, or release flammable vapors when subjected to fire or heat

(2)_The material is reported as passing ASTM E 136, Standard Test Method for Assessing Combustibility of
Materials Using a Vertical Tube Furnace

at 750 Degrees C

(3)_The material is reported as complying with the pass/fail criteria of ASTM E 136 when tested in accordance with
the test method and procedure in ASTM E 2652, Standard Test Method for Assesssing Combustibility of Materials
Using a Tube Furnace with a Cone-shaped Airflow Stabilizer, at 750 Degrees C [NFPA 101]

4.1.2 Limited-Combustible Material. A material shall be considered a limited-combustible material where one
of the following is met: [NFPA 101]

(1) The conditions of 4.1.2.1 and 4.1.2.2, and the conditions of either 4.1.2.3 or 4.1.2.4, shall be met.

(2)_The conditions of 4.1.2.5 shall be met.

4.1.2.1 The material shall not comply with the requirements for noncombustible material in accordance with
4.1.1.

4.1.2.2 The material, in the form in which it is used, shall exhibit a potential heat value not exceeding 3500
Btu/lb (8141 kJ/kg) where tested in accordance with NFPA 259, Standard Test Method for Potential Heat of
Building Materials .

4.1.2.3 The material shall have the structural base of a noncombustible material with a surfacing not exceeding

a thickness of % in. (3.2 mm) where the surfacing exhibits a flame spread index not greater than 50 when tested
in_accordance with ASTM E84, Standard Test Method for Surface Burning_Characteristics of Building
Materials , or ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building Materials .

4.1.2.4 The material shall be composed of materials that, in the form and thickness used, neither exhibit a flame

spread index greater than 25 nor evidence of continued progressive combustion when tested in accordance with
ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, or ANSI/UL
723, Standard for Test for Surface Burning_ Characteristics of Building Materials, and shall be of such
composition that all surfaces that would be exposed by cutting through the material on any plane would neither

exhibit a flame spread index greater than 25 nor exhibit evidence of continued progressive combustion when
tested in accordance with ASTM E84 or ANSI/UL 723.

4.1.2.5 Materials shall be considered limited-combustible materials where tested in accordance with ASTM
E2965, S tandard Test Method for Determination of Low Levels of Heat Release Rate for Materials and Products
Using_an Oxygen Consumption Calorimeter, at an incident heat flux of 75 kW/m2 _for a 20-minute
exposure and both of the following conditions are met:

(1) The peak heat release rate shall not exceed 150 kW/m% for longer than 10 seconds.

(2)_The total heat released shall not exceed 8 MJ/m% .

4.1.2.6  Where the term limited-combustible is used in this Code, it shall also include the term
noncombustible .

4.1.3 Fire resistance rating

Whenever a fire resistance rating is required in this standard, it shall be determined in accordance with
test procedures set forth in ASTM E119, Standard Test Methods for Fire Tests of Building_Construction and
Materials , or ANSI/UL 263, Standard for Fire Tests of Building Construction and Materials , or analytical
methods approved by the authority having jurisdiction.

Also add ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials (2014),
ANSI/UL 723, Standard for Test for Surface Burning Characteristics of Building Materials into Chapter 2 on
referenced standards.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

7/9/2020, 8:58 AM
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A.4.1.1 The provisions of 4.1 do not require inherently noncombustible materials to be tested in order to be classified
as noncombustible materials. [NFPA 5000, 2015]

A.4.1.1.1(1) Examples of such materials include steel, concrete, masonry and glass. [NFPA 5000]

Also add ASTM E119, Standard Test Methods for Fire Tests of Building Construction and Materials

(2019), ASTM E 2652, Standard Test Method for Assessing Combustibility of Materials Using a Tube Furnace with
a Cone-shaped Airflow Stabilizer, at 750 Degrees C (2018) and ASTM E2965, Standard Test Method for
Determination of Low Levels of Heat Release Rate for Materials and Products Using an Oxygen Consumption
Calorimeter, (2017) into chapter 2 on referenced standards.

Also add: ANSI/UL 263, Standard for Fire Tests of Building Construction and Materials, ANSI/UL 723
Standard for Test for Surface Burning Characteristics of Building Materials (2001) and NFPA 259, Standard
Test Method for Potential Heat of Building Materials into Chapter 2 on referenced standards.

Also renumber all sections in chapter 4

Statement of Problem and Substantiation for Public Input

The problem being addressed here is that the definitions of noncombustible and limited combustible are incorrect
and are in a section that is not enforceable.

With regard to noncombustible, note that the first sentence of the definition says that the material cannot ignite or
burn and the second sentence says that it must meet ASTM E136. However, materials can meet ASTM E136 and
burn for a limited period, so the two sentences have contradictions.

With regard to limited combustible, a new test method has been added which is easier to use because it requires a
much smaller sample than the one needed for ASTM E84.

The information in 4.1.1 and 4.1.2 has all been extracted from NFPA 101 for both of them. In conjunction with this
PI the definitions in chapter 3 are proposed to be deleted and to reference this section, in associated Pls.

With regard to fire resistance rating it is important to clarify the test method to be used to assess the time for the
fire resistance rating and the codes and the NFPA system all use ASTM E119 or UL 263.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 7-NFPA 51-2020 [Section No. 3.3.15]
Public Input No. 8-NFPA 51-2020 [Section No. 3.3.21]

Submitter Information Verification

Submitter Full Name: Marcelo Hirschler
Organization: GBH International

Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 25 19:21:06 EDT 2020
Committee: IMG-AAA

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

7/9/2020, 8:58 AM
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Attachment E - NFPA 51 Public Inputs

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

l ﬂ\’ IPuinc Input No. 1-NFPA 51-2019 [ Section No. 6.2.1 ]
NFPA

6.2.1

Joints in steel piping shall be welded, threaded, or press-connected or flanged. Fittings, such as ells, tees,
couplings, and unions, shall be permitted to be rolled, forged, or cast steel, malleable iron, or nodular iron.
Gray or white cast-iron fittings shall be prohibited.

Statement of Problem and Substantiation for Public Input

Currently NFPA 51 does not incorporate press-connect fittings. Press-connect fittings are a reliable permanent
joining method

incorporating an elastomeric seal or an elastomeric seal and corrosion-resistant grip or bite ring. The permanent
joint is made with a pressing tool and jaw or ring approved by the fitting manufacturer.

Press-connect fittings are designed for use in water, gas and chemical piping systems and many other applications
that have been in use for over 20 years in the United States and Canada and over 30 years in Europe. Press-
connect fittings are used in a variety of applications and are specifically referenced in NFPA 31, 54, 55, 58 and are
also included by reference in international plumbing, mechanical and fuel gas codes.

The addition of press-connect fittings to NFPA 51 will provide the installer with a safe installation method that does
not require the use of open flame, reduces the risk of injury to the installer and reduces the risk of property damage
associated with other piping joining methods.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 2-NFPA 51-2019 [Section No. 6.2.2] Copper Pipe joint proposal
Public Input No. 2-NFPA 51-2019 [Section No. 6.2.2]
Public Input No. 4-NFPA 51-2020 [Section No. 6.2.3]

Submitter Information Verification

Submitter Full Name: Mark Fasel

Organization: Viega LLC

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 17 16:08:33 EST 2019
Committee: IMG-AAA

7/9/2020, 8:58 AM
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l ﬂ\’ IPuinc Input No. 2-NFPA 51-2019 [ Section No. 6.2.2 ]
NFPA

6.2.2

Joints in brass or copper pipe shall be welded, brazed, threaded, or press-connected or flanged. If of the
socket type, they shall be brazed with silver-brazing alloy or similar high-melting-point filler metal.

Statement of Problem and Substantiation for Public Input

Currently NFPA 51 does not incorporate press-connect fittings. Press-connect fittings are a reliable permanent
joining method

incorporating an elastomeric seal or an elastomeric seal and corrosion-resistant grip or bite ring. The permanent
joint is made with a pressing tool and jaw or ring approved by the fitting manufacturer.

Press-connect fittings are designed for use in water, gas and chemical piping systems and many other applications
that have been in use for over 20 years in the United States and Canada and over 30 years in Europe. Press-
connect fittings are used in a variety of applications and are specifically referenced in NFPA 31, 54, 55, 58 and are
also included by reference in international plumbing, mechanical and fuel gas codes.

The addition of press-connect fittings to NFPA 51 will provide the installer with a safe installation method that does
not require the use of open flame, reduces the risk of injury to the installer and reduces the risk of property damage
associated with other piping joining methods.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 1-NFPA 51-2019 [Section No. 6.2.1] Steel Pipe Joint section revision
Public Input No. 1-NFPA 51-2019 [Section No. 6.2.1]
Public Input No. 4-NFPA 51-2020 [Section No. 6.2.3]

Submitter Information Verification

Submitter Full Name: Mark Fasel

Organization: Viega LLC

Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 17 16:47:36 EST 2019
Committee: IMG-AAA

7/9/2020, 8:58 AM
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l »\’ IPuinc Input No. 4-NFPA 51-2020 [ Section No. 6.2.3 ]
NFPA

6.2.3

Joints in seamless copper, brass, or stainless steel tubing shall be listed or approved gas tubing fittings,
press-connect joints, or the joints shall be brazed. If of the socket type, they shall be brazed with silver-
brazing alloy or similar high-melting-point filler metal. Press-connect joints shall be installed in accordance
with the manufacturer's specifications and installation instructions.

Statement of Problem and Substantiation for Public Input

Currently press-connect fittings are not included as a joining method for copper or stainless steel tubing. Due to the
fact that the listing language in this section does not specifically list the a standard the product must be listed to, i
wanted to be sure to include press-connect fittings as a joining method to ensure there are no confusion regarding
the installation of the products in these applications. Press-connect fittings are a common joining method for these
type of applications and are specifically called out in NFPA 31, NFPA 54, NFPA 55 and NFPA 58 just to name a
few. The revision of this section will allow this technology to be included along with the other common joining
methods currently recognized by the code.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 1-NFPA 51-2019 [Section No. 6.2.1]
Public Input No. 2-NFPA 51-2019 [Section No. 6.2.2]

Submitter Information Verification

Submitter Full Name: Mark Fasel

Organization: Viega LLC

Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 19 11:58:02 EDT 2020
Committee: IMG-AAA

7/9/2020, 8:58 AM
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&

l » IPuinc Input No. 111-NFPA 55-2020 [ Section No. 1.1 ]
NFPA

1.1_Scope .

This code shall provide fundamental safeguards for the installation, storage, use, and handling of
compressed gases and cryogenic fluids in portable and stationary cylinders, containers, and tanks.

1.2 Purpose.

The purpose of this code shall be to provide a reasonable degree of protection of life and property from
fire through standardization of practices for the installation, storage, use, and handling of compressed

gases and cryogenic fluids.

1.3 Application .

1 of 306 7/16/2020, 1:36 PM
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1.43.2* Specific Applications. This-code-shall-not-apply-to-thefollowing:

2 of 306 7/16/2020, 1:36 PM
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(1) * Off-site transportation of materials covered by this code
(2) Storage, use, and handling of radioactive gases in accordance with NFPA 801

(3) * Use and handling of medical compressed gases at health care facilities in accordance with NFPA 99,
except as specified in Chapter 17

(4) Systems consisting of cylinders of oxygen and cylinders of fuel gas used for welding and cutting in
accordance with NFPA 51

(5) * Flammable gases used as a vehicle fuel when stored on a vehicle

(6) * Storage, use, and handling of liquefied and nonliquefied compressed gases in laboratory work areas
in accordance with NFPA 45

(7) Storage, use, and handling of liquefied petroleum gases in accordance with NFPA 58

(8) Storage, use, and handling of compressed gases within closed-cycle refrigeration systems complying
with the mechanical code

(9) Liquefied natural gas (LNG) storage at utility plants under NFPA 59A
(10) Compressed natural gas (CNG) and LNG utilized as a vehicle fuel in accordance with NFPA 52

(11 Compressed hydrogen gas (GH2), or liquefied hydrogen gas (LH2) generated, installed, stored,

piped, used, or handled in accordance with NFPA 2 when there are no specific or applicable
requirements in NFPA 55

(12) Nonflammable mixtures of ethylene oxide with other chemicals

(13) Ethylene oxide in chambers 10 scf (0.283 Nm3) or less in volume or for containers holding 7.05 oz
(200 g) of ethylene oxide or less

Renumber Annex material as follows:

A.1.3.1 The term “portable” points out the application of this code to systems other than those considered to be
permanent; i.e., systems where the equipment is installed on foundations and meant to stay in place for a
considerable period of time. This code applies to portable and temporary systems, including the two types listed
below:

(1)_Equipment that is ordinarily used for the transportation and delivery of compressed gases or cryogenic fluids but
that is located at a customer (end user) location and used for storage of compressed gases or cryogenic fluids. One
example is a compressed gas tube trailer that is dropped at a customer location and left in place to supply the
compressed gas to the customer use point. Another example is a cryogenic liquid trailer that is left at a customer
location to supply cryogenic liquids to the customer use point (or vaporized into gas before going to the use point).

(2) Equipment used for the temporary supply of compressed gases or cryogenic fluids at a customer location. An
example is a portable cryogenic tank that is mounted on a trailer and dropped at the customer location and not
always connected to foundations by anchor bolts. Such a supply system may be in place for a matter of weeks as
opposed to a more permanent system that is left in place for years.

Some of the requirements of this code are not applicable to this type of equipment. For example, some sections of
this code mandate that the equipment be anchored to permanent foundations. Equipment with wheels for
transportation do not need to be anchored. However, auxiliary equipment, such as pressure reducing stations, would
need to be anchored to a foundation. The user must determine which sections of the code apply to equipment and
which sections do not apply.

It is not the intent of this code to regulate transportation and delivery equipment when that equipment is used only
to deliver product to a storage system at a customer location. For example, a cryogenic liquid trailer that delivers
product into a storage system (and does not stay on site after delivering product) does not have to meet the
requirements of this code. The trailer is governed by DOT/TC requirements. Another example is a compressed gas
tube trailer that delivers product to a permanent storage system and does not stay on site to supply product to the
end user.

Portable equipment is sometimes transported with product loaded in the storage vessel or may be shipped with the
vessel empty, to be filled at the customer location. Equipment that is designed to be transported with product in it is
governed by DOT/TC regulations. Nothing_in this code is intended to overrule the DOT/TC regulations governing the
use of such equipment.

A.1.3.2(1)_For regulations on the transportation of gases, see 49 CFR 100—185, “Transportation,” and Transportation

of Dangerous Goods Regulations .

A.1.3.2(3). Cryogenic fluid central supply system installations are intended to be covered by the requirements of this

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...
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code. Instrumentation and alarms that are attendant to the system and designed to interface with the application in
a health care facility are to be retained within the purview of NFPA 99. See Section 17.1.2.

A.1.3.2(5) For information, see NFPA 52, or NFPA 58.

A.1.3.2(6) The storage and use of compressed gases and cryogenic fluids outside the boundaries of laboratory work
areas are covered by this code.

A.1.3.2(11) NFPA 55 is used as the source document for the fundamental requirements for compressed hydrogen
gas (GH2), or liquefied hydrogen gas (LH2) system installations. Correlation between NFPA 55 and NFPA 2 is the
responsibility of the two technical committees involved. The installation requirements for bulk GH2 or LH2 are
viewed as fundamental provisions. On the other hand, use-specific requirements for designated applications such as
vehicular fueling are not resident in NFPA 55 and are under the purview of the NFPA 2 Technical Committee. Where
there are specific provisions or controls included in NFPA 55, the specific controls of NFPA 55 will govern except that
modifications made to provisions that have been extracted can be followed when the modifications have been made
within NFPA’s extract procedure as indicated in the Manual of Style for NFPA Technical Committee Documents .

Additional Proposed Changes

File Name Description Approved
NFPA 55 document_scope Submit.docx Word Doc of changes

Statement of Problem and Substantiation for Public Input

To correct the scope, purpose and application of the document to match the manual of style. This was submitted
by the NFPA 55 scope review task group.

Submitter Information Verification

Submitter Full Name: Jonathan Willard

Organization: Acute Medical Gas Services
Affiliation: NFPA 55 Scope Review Task Group
Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 29 08:45:57 EDT 2020
Committee: IMG-AAA
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Chapter 1 Administration

1.1 Scope. This code shall provide fundamental safeguards for the installation, storage, use, and
handling of compressed gases and cryogenic fluids in portable and stationary cylinders, containers, and
tanks.

1.2 Purpose The purpose of this standard shall be to provide a reasonable degree of protection of life
and property from fire through standardization of practices for the installation, storage, use, and
handling of compressed gases and cryogenic fluids.

1.3 Application

1.3.1* This code shall apply to the installation, storage, use, and handling of compressed gases and
cryogenic fluids in portable and stationary cylinders, containers, equipment, and tanks in all
occupancies.

A.1.3.1 The term “portable” points out the application of this code to systems other than those
considered to be permanent; i.e., systems where the equipment is installed on foundations and meant
to stay in place for a considerable period of time. This code applies to portable and temporary systems,
including the two types listed below:

(1) Equipment that is ordinarily used for the transportation and delivery of compressed gases or
cryogenic fluids but that is located at a customer (end user) location and used for storage of compressed
gases or cryogenic fluids. One example is a compressed gas tube trailer that is dropped at a customer
location and left in place to supply the compressed gas to the customer use point. Another example is a
cryogenic liquid trailer that is left at a customer location to supply cryogenic liquids to the customer use
point (or vaporized into gas before going to the use point).

(2) Equipment used for the temporary supply of compressed gases or cryogenic fluids at a customer
location. An example is a portable cryogenic tank that is mounted on a trailer and dropped at the
customer location and not always connected to foundations by anchor bolts. Such a supply system may
be in place for a matter of weeks as opposed to a more permanent system that is left in place for years.

Some of the requirements of this code are not applicable to this type of equipment. For example, some
sections of this code mandate that the equipment be anchored to permanent foundations. Equipment
with wheels for transportation do not need to be anchored. However, auxiliary equipment, such as
pressure reducing stations, would need to be anchored to a foundation. The user must determine which
sections of the code apply to equipment and which sections do not apply.

It is not the intent of this code to regulate transportation and delivery equipment when that equipment
is used only to deliver product to a storage system at a customer location. For example, a cryogenic
liquid trailer that delivers product into a storage system (and does not stay on site after delivering
product) does not have to meet the requirements of this code. The trailer is governed by DOT/TC
requirements. Another example is a compressed gas tube trailer that delivers product to a permanent
storage system and does not stay on site to supply product to the end user.

Portable equipment is sometimes transported with product loaded in the storage vessel or may be
shipped with the vessel empty, to be filled at the customer location. Equipment that is designed to be
transported with product in it is governed by DOT/TC regulations. Nothing in this code is intended to
overrule the DOT/TC regulations governing the use of such equipment.

1.3.2 This code shall not apply to the following:

(1)* Off-site transportation of materials covered by this code

A.1.3.2(1) For regulations on the transportation of gases, see 49 CFR 100-185, “Transportation,” and
Transportation of Dangerous Goods Regulations.

(2) Storage, use, and handling of radioactive gases in accordance with NFPA 801

1
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(3)* Use and handling of medical compressed gases at health care facilities in accordance with NFPA 99,
except as specified in Chapter 17

A.1.3.2(3) Cryogenic fluid central supply system installations are intended to be covered by the
requirements of this code. Instrumentation and alarms that are attendant to the system and designed to
interface with the application in a health care facility are to be retained within the purview of NFPA 99.
See Section 17.1.2.

(4) Systems consisting of cylinders of oxygen and cylinders of fuel gas used for welding and cutting in
accordance with NFPA 51

(5)* Flammable gases used as a vehicle fuel when stored on a vehicle

A.1.3.2(5) For information, see NFPA 52, or NFPA 58.

(6)* Storage, use, and handling of liquefied and nonliquefied compressed gases in laboratory work areas
in accordance with NFPA 45

A.1.3.2(6) The storage and use of compressed gases and cryogenic fluids outside the boundaries of
laboratory work areas are covered by this code.

(7) Storage, use, and handling of liquefied petroleum gases in accordance with NFPA 58

(8) Storage, use, and handling of compressed gases within closed-cycle refrigeration systems complying
with the mechanical code

(9) Liquefied natural gas (LNG) storage at utility plants under NFPA 59A

(10) Compressed natural gas (CNG) and LNG utilized as a vehicle fuel in accordance with NFPA 52

(11)* Compressed hydrogen gas (GH2), or liquefied hydrogen gas (LH2) generated, installed, stored,
piped, used, or handled in accordance with NFPA 2 when there are no specific or applicable
requirements in NFPA 55

A.1.3.2(11) NFPA 55 is used as the source document for the fundamental requirements for compressed
hydrogen gas (GH2), or liquefied hydrogen gas (LH2) system installations. Correlation between NFPA 55
and NFPA 2 is the responsibility of the two technical committees involved. The installation requirements
for bulk GH2 or LH2 are viewed as fundamental provisions. On the other hand, use-specific
requirements for designated applications such as vehicular fueling are not resident in NFPA 55 and are
under the purview of the NFPA 2 Technical Committee. Where there are specific provisions or controls
included in NFPA 55, the specific controls of NFPA 55 will govern except that modifications made to
provisions that have been extracted can be followed when the modifications have been made within
NFPA’s extract procedure as indicated in the Manual of Style for NFPA Technical Committee Documents.
(12) Nonflammable mixtures of ethylene oxide with other chemicals

(13) Ethylene oxide in chambers 10 scf (0.283 Nm3) or less in volume or for containers holding 7.05 oz
(200 g) of ethylene oxide or less.
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1.1.2 Specific Applications.

except as specified in Chapter 17

accordance with NFPA 51

in accordance with NFPA 45

with the mechanical code

requirementsin NEPA 55 ;_

(200 g) of ethylene oxide or less

the scope statements.

l ﬂ\’ IPuinc Input No. 70-NFPA 55-2020 [ Section No. 1.1.2 ]

This code shall not apply to the following:

(1) * Off-site transportation of materials covered by this code
(2) Storage, use, and handling of radioactive gases in accordance with NFPA 801

(3) * Use and handling of medical compressed gases at health care facilities in accordance with NFPA 99,
(4) Systems consisting of cylinders of oxygen and cylinders of fuel gas used for welding and cutting in

(5) * Flammable gases used as a vehicle fuel when stored on a vehicle

(6) * Storage, use, and handling of liquefied and nonliquefied compressed gases in laboratory work areas

(7) Storage, use, and handling of liquefied petroleum gases in accordance with NFPA 58

(8) Storage, use, and handling of compressed gases within closed-cycle refrigeration systems complying

(9) Liquefied natural gas (LNG) storage at utility plants under NFPA 59A
(10) Compressed natural gas (CNG) and LNG utilized as a vehicle fuel in accordance with NFPA 52

(11)y Compressed hydrogen gas (GH2), or liquefied hydrogen gas (LH2) generated, installed, stored,
piped, used, or handled in accordance with NFPA 2- when-there-are-no-specific-or-applicable

(12) Nonflammable mixtures of ethylene oxide with other chemicals

(13) Ethylene oxide in chambers 10 scf (0.283 Nm3) or less in volume or for containers holding 7.05 oz

Statement of Problem and Substantiation for Public Input

According to the Committee Scopes the HYD Committee has "primary responsibility for documents on the storage,
transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and
liquid hydrogen storage and use with the Hydrogen Technology Committee." The present text of 1.1.2 (11) is not
consistent with these scopes. Removing the conditional phrase at the end of the sentence puts in agreement with

Related Public Inputs for This Document

Related Input
Public Input No. 87-NFPA 55-2020 [Section No. A.1.1.2(11)]

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Organization: Nuvera Fuel Cells, Inc.

Submittal Date: Sun Jun 28 15:32:16 EDT 2020

Relationship
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2.3.3 ASTM Publications.

Gases), 2009 (2015) .

updates

Submitter Information Verification

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

| W IPuinc Input No. 39-NFPA 55-2020 [ Section No. 2.3.3 ]

ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.
ASTM B88, Standard Specification for Seamless Copper Water Tube, 2016.

ASTM B819, Standard Specification for Seamless Copper Tube for Medical Gas Systems, 2048 2019 .
ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2048 2020 .
ASTM E136, Standard Test Method for Behavior- Assessing Combustibility of Materials ina- Using a

Vertical Tube Furnace at 750°C, 2046 2019a .
ASTM E681, Standard Test Method for Concentration Limits of Flammability of Chemicals (Vapors and

ASTM E1529, Standard Test Methods for Determining Effects of Large Hydrocarbon Pool Fires on
Structural Members and Assemblies, 2016 e1 .

ASTM E2652, Standard Test Method for Behavior-of-Materials-in-a- Assessing Combustibility of Materials
Using a Tube Furnace with a Cone-Shaped Airflow Stabilizer, at 750 Degrees C, 2046 2018 .

ASTM E2965, Standard Test Method for Determination of Low Levels of Heat Release Rate for Materials
and Products Using an Oxygen Consumption Calorimeter, 2017.

Statement of Problem and Substantiation for Public Input

Submitter Full Name: Marcelo Hirschler
Organization: GBH International

Submittal Date: Tue Jun 23 16:37:23 EDT 2020
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| W IPuinc Input No. 33-NFPA 55-2020 [ Section No. 2.3.8 ]

2.3.8 ISO Publications.

International Organization for Standardization Publications, 1 rue de Varembé, Case Postale 56, CH-1211

Geneve 20, Switzerland.

ISO 10156, Gases and gas mixtures — Determination of fire potential and oxidizing ability for the selection

of cylinder valve outlets,2017.

ISO 10298, Gas cylinders - Gases and gas mixtures - Determination of toxicity of-a-gas-or-gas-mixture for

the selection of cylinder valve outlets , 2018.

Statement of Problem and Substantiation for Public Input

Revise to correct title. Title cited in NFPA 55 2020 for ISO 10298:2018 is in error.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Compressed Gas Association

Tue Jun 23 15:37:14 EDT 2020
IMG-AAA

7/16/2020, 1:36 PM
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2.3.9 UL Publications.

revised- 2018.

the reference.

l »\' IPuinc Input No. 19-NFPA 55-2020 [ Section No. 2.3.9 ]

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062.
ANSI/ UL 723, Standard-forTest- Test of Surface Burning Characteristics of Building Materials,- 2008,

Statement of Problem and Substantiation for Public Input

Reason: Many years ago, UL preferred the ANSI/UL reference because there was a transition of traditional UL
standards towards an ANSI standards development process.

Now, years later, a large majority of UL Standards are ANSI approved and follow the ANSI development and
maintenance process. However, sometimes readers are confused because they don’t understand the standards
are actually UL standards, not developed by ANSI. There are many other references to standards promulgated by
other standards development organizations where they are considered ANSI approved but do not include ANSI in

The terms “Standard for” or “Subject” are redundant and unnecessary. All references to UL are standards.

Related Public Inputs for This Document

Related Input
Public Input No. 20-NFPA 55-2020 [Section No. I.1.2.9]

Submitter Information Verification

Submitter Full Name: Kelly Nicolello
Organization: UL LLC
Street Address:

City:

State:

Zip:

Committee: IMG-AAA

Submittal Date: Tue Jun 16 11:56:38 EDT 2020

Relationship
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| W IPuinc Input No. 62-NFPA 55-2020 [ Section No. 3.3.28 |

3.3.28 Court.
An open, uncovered, unoccupied space, unobstructed to the sky, bounded on three or more sides by

exterior building or fire barrier walls.- [ 101; 2018}
3.3.28.1 Enclosed Court.

A court bounded on all sides by the- exterior walls-of-a- building or by-the-exterior walls-and-lotlines-on
which-walls-are-permitted-| 5000, -2018] fire barrier walls.

Statement of Problem and Substantiation for Public Input

Many courts consisting of a combination of exterior building walls and fire barrier walls are currently used for
hydrogen systems. The current definitions do not include fire barrier walls. Both of the paragraphs with modified
text are extract and it's proposed to drop the extract tags in lieu of a definition that is more applicable to NFPA 55.

Submitter Information Verification

Submitter Full Name: David Farese

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Air Products and Chemicals, In

Thu Jun 25 21:02:57 EDT 2020
IMG-AAA

7/16/2020, 1:36 PM
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l »\’ IPuinc Input No. 21-NFPA 55-2020 [ New Section after 3.3.51.1 ]

3.3.51.1 (new) Chemically Unstable Gas (Category A)

A flammable gas which is chemically unstable at 68F (20C) and a standard pressure of 14.7 psi (101.3 kPa).

3.3.51.2 (new) Chemically Unstable Gas (Category B)

A flammable gas which is chemically unstable at a temperature greater than 68F (20C) and/or a pressure

greater than 14.7 psi (101.3 kPa).

Statement of Problem and Substantiation for Public Input

The term "chemically unstable gas" is defined in the GHS Purple Book, 7th Ed, Flammable Gas Classification
Criteria. It will be used in the proposed categories of flammable gas which is also from the GHS Purple Book.

It is recognized that there is an 8th Edition of the GHS Purple Book. However, the proposed definitions remain the

same and | referenced the 7th Edition since that is what is being considered for adoption by OSHA.

Related Public Inputs for This Document

Related Input

Public Input No. 23-NFPA 55-2020 [New Section after

5.1.4.2]

Submitter Information Verification

Submitter Full Name: William Koffel

Organization:
Affiliation:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Koffel Associates, Inc.
AHRI

Wed Jun 17 12:46:52 EDT 2020
IMG-AAA

Relationship

Term is used in language proposed in Pl
23.
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| W IPuinc Input No. 71-NFPA 55-2020 [ Section No. 3.3.56 ]

Statement of Problem and Substantiation for Public Input

"Gasifier" is only used in 3.3.95.9.2 as one example of a hydrogen generator. Hydrogen generators including
gasifiers are in the scope of NFPA 2 and are addressed by that code and neither is addressed by NFPA 55. There
is no need for this definition in NFPA 55 and its presence causes confusion regarding whether NFPA 2 or NFPA 55

applies.

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Nuvera Fuel Cells, Inc.

Sun Jun 28 15:43:10 EDT 2020
IMG-AAA

7/16/2020, 1:36 PM
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https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

| W IPuinc Input No. 101-NFPA 55-2020 [ Section No. 3.3.69 ]
NFPA

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including metal hydride are addressed by NFPA
2. The simplest, least error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just

refer the user to NFPA 2. This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10
and thus for this definition.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 85-NFPA 55-2020 [Chapter 10] This definition is only used in Chapter 10.
Public Input No. 102-NFPA 55-2020 [Section No. 3.3.70]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
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l »\' IPuinc Input No. 102-NFPA 55-2020 [ Section No. 3.3.70 ]
NFPA

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including metal hydride are addressed by NFPA
2. The simplest, least error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just

refer the user to NFPA 2. This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10
and thus for this definition.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 85-NFPA 55-2020 [Chapter 10] This definition is only used in Chapter 10.
Public Input No. 101-NFPA 55-2020 [Section No. 3.3.69] Related definitions.

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 20:14:12 EDT 2020
Committee: IMG-AAA
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| W IPuinc Input No. 73-NFPA 55-2020 [ Section No. 3.3.84 |

Statement of Problem and Substantiation for Public Input

"Reformer" is only used in 3.3.95.9.2 as one example of a hydrogen generator. Hydrogen generators including
reformers are in the scope of NFPA 2 and are addressed by that code and neither is addressed by NFPA 55.
There is no need for this definition in NFPA 55 and its presence causes confusion regarding whether NFPA 2 or
NFPA 55 applies.

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Nuvera Fuel Cells, Inc.

Sun Jun 28 16:06:06 EDT 2020
IMG-AAA
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l Q\’ IPuinc Input No. 36-NFPA 55-2020 [ New Section after 3.3.85 ]
NFPA

3.3.X Risk Management Terminology.

3.3.X.1 Harm.

Injury or damage to the health of people, or damage to property or the environment.

3.3.X.2 Hazard.

Potential source of harm.

3.3.X.3 Likelihood.

Chance of something happening.

3.3.X.4 Risk.

The combination of the probability of occurrence of harm and the severity of that harm.

3.3.X.5 Risk Analysis.

Process to comprehend the nature of risk and to determine the level of risk.

3.3.X.6 Risk Assessment.

Overall process of risk identification, risk analysis, and risk evaluation.

3.3.X.7 Risk Identification.

Process of finding, recognizing and describing risks.

3.3.X.8 Risk Evaluation.

Process of comparing the results of risk analysis with risk criteria to determine whether the risk and/or its
maghnitude is acceptable or tolerable.

3.3.X.9 Level of Risk.

Magnitude of a risk or combination of risks, expressed in terms of the combination of consequences and
their likelihood.

Statement of Problem and Substantiation for Public Input

The term risk and other risk related terms are used extensively in NFPA 55, but are not defined. For example
A.16.9.1 states that thermal mass flow controllers should not be used (for liquid nitrous oxide systems) due to the
internal heater element, unless a "risk assessment" is carried out to ensure that there is no risk of thermal
decomposition. Adding the risk terminology definitions will help readers of NFPA 55, not versed in risk
management, better understand these terms when they are cited in NFPA 55.

Submitter Information Verification

Submitter Full Name: Thomas Deary
Organization: Compressed Gas Association
Street Address:
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l »" IPuinc Input No. 34-NFPA 55-2020 [ New Section after 3.3.94 ]

3.3.X Subatmospheric Gas Source (SAGS)

3.3.x.1 Subatmospheric Gas Storage and Delivery Source (Type 1 SAGS)

A gas source package that stores and delivers gas at subatmospheric pressure and includes a container

(e.g.,gas cylinder and outlet valve) that stores and delivers gas at a pressure of less than absolute

pressure of 14.7 psi at NTP. [318, 2018]

3.3.X.2 Subatmospheric Gas Delivery Source (Type 2 SAGS)

A gas source package that stores compressed gas and delivers gas at subatmospheric pressure and

includes a container (e.g., gas cylinder and outlet valve) that stores gas at a pressure greater than absolute

pressure of 14.7 psi at NTP and delivers gas at a pressure of less than absolute pressure of 14.7 psi at

NTP. [318,2018]

Submitter Information Verification

Submitter Full Name: Thomas Deary

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Statement of Problem and Substantiation for Public Input

By extracting the definitions for SAGS from NFPA 318 (Standard for the Protection of Semiconductor Fabrication
Facilities), requirements for these gas sources can be extended to facilities of producers of SAGS and facilities
other than semiconductor fabrication facilities that use SAGS. The scope of NFPA 318 applies only to
semiconductor fabrication facilities. The scope of NFPA includes producers and non-semicondutors users.

Organization: Compressed Gas Association

Submittal Date: Tue Jun 23 15:43:44 EDT 2020
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l »\' IPuinc Input No. 35-NFPA 55-2020 [ Section No. 3.3.95.2 ]

3.3.95.2* Bulk Inert Gas System.

An assembly of equipment that consists of, but is not limited to, storage containers, pressure regulators,
pressure relief devices, vaporizers, manifolds, and piping, with a storage capacity of more than 20,000 scf

(566 Nm3) of inert gas,- including-unconnectedreserves-on-hand-at-the-site,and-_and that terminates at

the source valve.

Statement of Problem and Substantiation for Public Input

CGA P-18 does not include unconnected reserves in the bulk system definition. The term "including unconnected
reserves on hand at the site" has been removed from definitions for other bulk gas systems in NFPA 55 in previous

revision cycles, but section 3.3.95.2 was missed.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Compressed Gas Association
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| ™ IPuinc Input No. 103-NFPA 55-2020 [ Section No. 3.3.95.9 ]
NFPA

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. The simplest, least
error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.
This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and thus for these
definitions.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 85-NFPA 55-2020 [Chapter 10] These definitions are used in Chapter 10.
Public Input No. 106-NFPA 55-2020 [Section No. A.3.3.95.9]
Public Input No. 107-NFPA 55-2020 [Section No. A.3.3.95.9.1]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:
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Zip:

Submittal Date: Sun Jun 28 20:17:11 EDT 2020
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Submitter Information Verification

Submitter Full Name: Stephen Goyette

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

l »\’ IPuinc Input No. 72-NFPA 55-2020 [ Section No. 3.3.95.9.2 ]

Statement of Problem and Substantiation for Public Input

Hydrogen generators are in the scope of NFPA 2 and are addressed by that code and are not addressed by NFPA
55. There is no need for this definition in NFPA 55.

Organization: Nuvera Fuel Cells, Inc.

Submittal Date: Sun Jun 28 16:03:48 EDT 2020
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l »\' IPuinc Input No. 104-NFPA 55-2020 [ Section No. 3.3.95.10 ]

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including metal hydride are addressed by NFPA
2. The simplest, least error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just
refer the user to NFPA 2. This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 11

and thus for these definitions.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input

Public Input No. 86-NFPA 55-2020 [Chapter 11]

Public Input No. 108-NFPA 55-2020 [Section No. A.3.3.95.10.1]

Relationship
These definitions are used in Chapter 11.
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l Q\’ IPuinc Input No. 37-NFPA 55-2020 [ Section No. 5.1.4.1]
NFPA

5.1.4.1 Toxicity of Gas Mixtures .

The toxicity of gas mixtures shall be classified in accordance with CGA P-20, Standard for the Classification
of Toxic Gas Mixtures,- er-by-testing-in-accordance-with- or with the requirements of 29 CFR

1910.4000 1200, BOT- 49 CFR 173.115, or ISO 10298, Gas cylinders - Gases and gas mixtures

- Determination of toxicity of-a-gas-or-gas-mixture for the selection of cylinder valve outlets .

Statement of Problem and Substantiation for Public Input

Changing the heading of 5.1.4.1 to include "of Gas Mixtures" makes it consistent with 5.1.4.2 which has the

heading “Classification of Flammable Gas Mixtures” and because this paragraph only discusses toxic gas mixtures.

29 CFR 1910.1000 does not provide requirements for classification of gases or gas mixtures. 29 CFR 1910.1000
provides requirements for employee exposure limits to certain chemical substances.

29 CFR 1910.1200 is the OSHA Hazard Communication Standard which requires that the hazards of all chemicals
produced or imported are classified and that information concerning the classified hazards is transmitted to
employers and employees. The requirements of 29 CFR 1910.1200 intends to be consistent with the provisions of
the United Nations Globally Harmonized System of Classification and Labeling of Chemicals (GHS), Revision 3.

OSHA defines a health hazard to mean a chemical which is classified as posing one of the following hazardous
effects: acute toxicity (any route of exposure); skin corrosion or irritation; serious eye damage or eye irritation;
respiratory or skin sensitization; germ cell mutagenicity; carcinogenicity; reproductive toxicity; specific target organ
toxicity (single or repeated exposure); or aspiration hazard.

The criteria for determining whether a chemical is classified as a health hazard are detailed in Appendix A to 29
CFR §1910.1200—Health Hazard Criteria.

Section A.1.3 of Appendix A to 29 CFR §1910.1200 provides the requirements for classifying the acute toxicity of
mixtures. Figure A.1.1 in Appendix A shows the process that must be followed.

Therefore 29 CFR 1910.1200 is the appropriate reference to insert in NFPA 55 5.1.4.1, if the intent is to include an
OSHA reference for the classification of toxic gas mixtures.

Note: Classification in accordance with 29 CFR 1910.1200 results in the classification required for the workplace
environment, whereas classification in accordance with P-20, 49 CFR 173.115 and ISO 10298 result in the
classification requirements for transport. This is not stated in NFPA 55 and it may be advisable to address this
ambiguity.

Testing is not the only method gas mixtures can be classified by in accordance with 29 CFR 1910.1200, 49 CFR
173.115, or ISO 10298. For example, 49 CFR 173.115 (c)(2) allows the LC50 values for mixtures to be determined
using the formula in §173.133(b)(1)(i). Additionally, sub-section A.0.2.1 of 29 CFR 1910.1200 Appendix A states
there is no requirement for testing chemicals when classifying chemicals. A.1.3.6 of 29 CFR 1910.1200 allows for
an estimate of toxicity when test data is not available for the complete mixture or the bridging principles cannot be
applied and test data is available for each ingredient of the mixture. This method uses the additivity formula to
calculate the toxicity of the mixture to provide an acute toxicity estimate (ATE). For gas mixtures this approach is
often used as test data for gas mixtures are rare precluding the use of the bridging principle method of
classification. In this case a formula is used to classify the toxicity of a gas mixture and not a test.

The title of ISO 10298:2018 is incorrect in NFPA 55 2020 and has been corrected.

The DOT citation has been revised to better identify the location in 49 CFR where the requirements for
classification of toxic gas mixtures is located.

Submitter Information Verification
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l ﬂ\’ IPuinc Input No. 23-NFPA 55-2020 [ New Section after 5.1.4.2 ]

5.2 Flammable Gas Categories.

Flammable gases shall be classified in accordance with the following criteria.

5.2.1 Category 1A . Flammable gases that does is not classified as Category 1B or Category 2, a
pyrophoric gases, and chemically unstable gases shall be identified as a Category 1A Flammable Gas.

5.2.2 Category 1B. Flammable gases that are not pyrophoric or chemically unstable and which have at

least either:

(1) A lower flammability limit of more than 6% by volume in air;_ or

(2) A fundamental burning velocity of less than 10 cm/s

5.2.3 Category 2. Gases, other than those of Category 1A or 1B, which, at 68F (20C) and a standard
pressure of 14. psi (101.3 kPa), have a flammable range while mixed in air.

Statement of Problem and Substantiation for Public Input

The intent of the Public Input is to create consistency with the GHS Purple Book, 7th Ed. Flammable Gas
Classification Criteria. It is recognized that there is an 8th Edition but the proposed classifications are the same
between the two editions and OSHA is considering adopting the 7th Edition of the GHS Purple Book.

It is recognized that this is not a complete submission in that other changes will need to be made throughout the
document if the Committee indicates that they will at least consider the GHS classifications. The complete
package will be submitted during the Public Comment period if that is the case. We would recommend that a
Committee Input be created based upon this Public Input, if the Committee will consider changing the definitions.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 21-NFPA 55-2020 [New Section after 3.3.51.1]

Organization:
Affiliation:

City:
State:
Zip:

Committee:

Street Address:

Submittal Date:

Submitter Information Verification

Submitter Full Name: William Koffel

Koffel Associates, Inc.
AHRI
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| ™ IPuinc Input No. 57-NFPA 55-2020 [ Chapter 6 ]
NFPA

Chapter-6 — Building-Related Controls
6.1 General
6.1.1 — Occupancy:

Fire Barrierst(hr) Above grade --->95127-95224-61425223502427534 11004 1 Below
grade---1753125021 Lowerthan2 NP NP N/A
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Sterage User—QlosedrSystems Use—@penSystemsMatenalGlassH&ghﬁazard—Pmteehon
%S%ﬁw%kw&%@s%a%—smm&w@%b%%a%—%
Pounds Liguid-Gallons Cryogenic fluid Flammable 2 NA 45 b5
€ NA-NA 458 NA_NA 455€ _Oxidizing 3NA 45 &
€ NA_NA45%:L NA_NA45%E _Ingrt NANA NL NA - NA NL NA - NA NL Elammable;

gas Gasecus 2 NANA 1000 €€ _ NA NA 1000 @ _ NA NA - Liguefied 2 NA NA (150) €8 _ NANA (150) €@ N
gas Gaseous NA NA NA NL - NA NA NL - NA NA - Liguefied NA NA NA NL - NA NA NL - NA NA Oxidizing

gas Gaseous 3 NANA 1500 9@ - NA NA 1500 9@ - NA NA - Liguefied 3 NA NA (150) &2 - NA NA (150) 82 _NA
gas Gaseous 2 NANA 50 & - NANA 50 & - NA NA - Liguefied 2 NANA (4) €3 - NA NA (4) €3 - NA NA Unstable

{reactive) gas Gaseous ——————— - 4or3 detonable 1 NANA 1084 _NANA 1084 _NANA-3
nondetonable 2 NA NA 50 8 _ NANA 50 €8 _ NANA-23 NANA 75058 _NANA 750 52 _NANA -1 NANAD
{reactive)-gas Liquefied - ---------- 4or3

detonable INANA (1 9 _NANA (M S _NANA-3

Rondetonable 2 NA NA (2) S8 - NANA (2) €2 _ NANA-2 3 NANA (150) &2 - NA NA (150 9@ - NANA -+ NAD
gas Gaseous 4 NA NA 81062 _ NA NA 810 €€ _ NA NA - Liguefied - NA NA (150) &€ _ NA NA (150) €€ _ NA N/
toxic

gas Gaseous 4 NA NA 20 8K _NA NA 208K _ NA NA - Liguefied - NA NA (4) 8K _ NA NA (4) &K _ NA NA Toxic
gas Gaseous 4 NANA 81062 _ NANA 81098 _ NA NA _Liguefied - NA NA (150) €2 _ NA NA (150) &€ _NA N/
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Statement of Problem and Substantiation for Public Input

This public input is proposing to re-align NFPA 2 with the requirements in NFPA 55. It is a placeholder comment to
allow work to be done by a task group in the future to better align the documents based upon feedback from the

NFPA2/55 Scope Joint Working Group. A Public Comment will be submitted with exact language changes.

Related Public Inputs for This Document

Related Input
Public Input No. 56-NFPA 55-2020 [Chapter 7]
Public Input No. 58-NFPA 55-2020 [Chapter 10]
Public Input No. 59-NFPA 55-2020 [Chapter 11]

Relationship
Related Pl
Related PI
Related PI

7/16/2020, 1:36 PM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

Attachment F - NFPA 55 Public Inputs

Public Input No. 56-NFPA 55-2020 [Chapter 7]
Public Input No. 58-NFPA 55-2020 [Chapter 10]
Public Input No. 59-NFPA 55-2020 [Chapter 11]

Submitter Information Verification
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l »\’ IPuinc Input No. 1-NFPA 55-2019 [ New Section after 6.2.4 ]

6.2.5 Outdoor Control Areas

6.2.5.1 General.

6.2.5.1.1 Hazardous materials shall be permitted to be stored

or used in outdoor control areas in accordance with 6.2.5.2

and 6.2.5.3.

6.2.5.1.2 Where storage or use is in an outdoor control area,

compliance with the outdoor storage and use requirements in

Chapters 7 through 16 shall not be required.

6.2.5.2 Maximum Allowable Quantity per Outdoor Control

Area. Maximum allowable quantities of hazardous materials

in an outdoor control area shall be as specified in Table 6.2.5.2.

6.2.5.3 Number of Outdoor Control Areas.

6.2.5.3.1 A single outdoor control area shall be permitted on

any property.

6.2.5.3.2 Where a property exceeds 10,000 ft2 (929 m2), a

group of two outdoor control areas shall be permitted where

approved and where each control area is separated by a minimum

distance of 50 ft (15 m).

6.2.5.3.3 Where a property exceeds 35,000 ft2 (3252 m2),

additional groups of outdoor control areas shall be permitted

where approved, provided that each group is separated by a

minimum distance of 300 ft (91 m).

6.2.5 Outdoor Storage and Use Areas. Where the quantity of

hazardous materials in outdoor storage or use exceeds the

MAAQ for outdoor control areas as set forth in Table 6.2.5.2,

the outdoor area shall comply with the applicable outdoor

requirements of Chapter 6 and Chapters 7 through 16.

Table 6.2.5.2 Maximum Allowabl

Material

Class

. Storage
Solid Pounds L Gas @
Liquid Gallons "

Cryogenic fluid

Flammable

NA 135 NA
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Storage
Material Class Solid Pounds Gas
Liquid Gallons .
Oxidizing NA 135 NA
Inert NA NL NA
Flammable, gas f Gaseous NA NA 3000
Liquified NA NA (300)
Inert gas Gaseous NA NA NL
Liquified NA NA NL
Oxidizing gas Gaseous NA NA 6000
Liquified NA NA (600)
Pyrophoric gas Gaseous NA NA 100
Liquified NA NA (8)
Unstable (reactive) gas Gaseous
4 or 3 detonable NA NA 20
3 nondetonable NA NA 200
2 NA NA 1000
1 NA NA 1500
Unstable (reactive) gas Liquified
4 or 3 detonable NA NA (2)
3 nondetonable NA NA (20)
2 NA NA (200)
1 NA NA NL
Corrosive gas Gaseous NA NA 1620
Liquified NA NA (300)
Highly toxic gas Gaseous NA NA 40"
Liquified NA NA @)
Toxic gas Gaseous NA NA 1620
Liquified NA NA (300)

For Sl units, 11b = 0.454 kg; 1 gal = 3.785 L, 1 scf3 = 0.0283 Nm3.

N/A: Not applicable. NL: Not limited.

Notes:

divide the amount in pounds by 10.

(3)_The aggregate quantities in storage and use cannot exceed the quantity listed for storage.
(4)_The aggregate guantity of nonflammable solid and nonflammable or noncombustible liquid hazardous

materials allowed in outdoor storage per single property under the same ownership or control used for
retail

or wholesale sales is permitted to exceed the MAQ where such storage is in accordance with
5.2.1.13.3.

*Permitted only where stored or used in approved exhausted gas cabinets, exhausted enclosures, or
fume hoods.

Statement of Problem and Substantiation for Public Input

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...
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There is a need to correlate NFPA 400 outside control area maximum allowable quantities for gases with NFPA 55,
and to clarify to gas users that there are outdoor quantities limits for some compressed, liquefied, and cryogenic
gases. The suggested change is taken from NFPA 400 Section 5.4 Outdoor Areas. The table is formatted to match
that in NFPA 55 (2016) for maximum allowable quantities. This may require additional work to calrify requirements
between outdoor and indoor control areas in NFPA 55 as is done in NFPA 400.

Submitter Information Verification

Submitter Full Name: Keenan Dotson

Organization: Los Alamos National Laboratory
Affiliation: Fire Marshall's Office

Street Address:

City:

State:

Zip:

Submittal Date: Thu Oct 10 11:13:09 EDT 2019
Committee: IMG-AAA
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l Q\’ IPuinc Input No. 18-NFPA 55-2020 [ New Section after 6.2.4 ]
NFPA

Outdoor Control Areas

6.2.5 Quantities Less than or Equal to the MAQ (Outdoor). Outdoor control areas with compressed gases or
cryogenic fluids stored in quantities less than or equal to those shown in Table 6.2.5 shall be in accordance with
Sections 6.8, 6.9, 6.13, and 6.16, and the applicable provisions of Chapters 1 through 5 and Chapters 7 through 17.

6.2.5.1 A single outdoor control area shall be permitted on any property.

6.2.5.2 Where a property exceeds 10,000 ft2 (929 m2), a group of two outdoor control areas shall be permitted
where approved and where each control area is separated by a minimum distance of 50 ft (15 m).

6.2.5.3 Where a property exceeds 35,000 ft2 (3252 m2), additional groups of outdoor control areas shall be
permitted where approved, provided that each group is separated by a minimum distance of 300 ft (91 m).

6.2.6 Outdoor Storage and Use Areas. Where the quantity of hazardous materials in outdoor storage or use
exceeds the MAQ for outdoor control areas as set forth in Table 6.2.5, the outdoor area shall comply with the
applicable outdoor requirements of Chapter 6 and the applicable requirements of Chapter 7 through 17.

Table 6.2.5 Maximum Allowable Quantity (MAQ)_of Hazardous Materials per Outdoor Control Area - See
Attachment

Additional Proposed Changes

File Name Description Approved

New Table to go with public

NFPA_55_Table_6.2.5_Proposed_Outdoor_Control_area_MAQ.docx input

Statement of Problem and Substantiation for Public Input

NFPA 55 does not address outdoor control areas, whereas NFPA 400 does address outdoor control areas. This
information has been copied from NFPA 400.

The table values have been copied from NFPA 400 with the following exceptions:

-The limit for oxidizing gas closed systems was lowered to 1500 SCF to be consistent with other fire codes
(International Fire Code).

-Unstable Reactive Gas (Liquefied) category does not exist in the NFPA 400 table and is proposed as part of this
public comment (double the indoor MAQ).

-Footnotes “b” (fuel tanks) and “c” (NFPA 58) were added.

Submitter Information Verification

Submitter Full Name: David Rohrig

Organization: Pacific Northwest National Lab
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 12 16:46:54 EDT 2020
Committee: IMG-AAA
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Attachment F - PI69 Attachment

Table 6.2.5 Maximum Allowable Quantity (MAQ) of Hazardous Materials per Outdoor Control Area

Use — Open
Storage Use — Closed Systems Systems
Solid Liquid Gas?scf Solid Liquid Gas?scf Solid Liquid
Material Class Pounds  Gallons (Ib) Pounds  Gallons (Ib) Pounds Gallons
Cryogenic fluid Tnert NA NC NA NA NC NA NA NLC
Flammable, gas® Gaseous NA NA 3000 NA NA 1500 NA NA
Liquefied NA NA (300) NA NA (150) NA NA
LPe
Inert gas Gaseous NA NA NL NA NA NL NA NA
Liquefied NA NA NL NA NA NL NA NA
Oxidizing gas Gaseous NA NA 6000 NA NA 1500 NA NA
Liquefied NA NA (600) NA NA (300) NA NA
Pyrophoric gas Gaseous NA NA 100 NA NA 10 NA NA
Liquefied NA NA (4) NA NA 4) NA NA
Unstable (reactive) gas Gaseous
4 or 3 detonable NA NA 20 NA NA 2 NA NA
3 nondetonable NA NA 200 NA NA 10 NA NA
2 NA NA 1000 NA NA 250 NA NA
. 1 NA NA NL NA NA NL NA NA
Unstable (reactive) gas Liquefied
: 4 or 3 detonable NA NA ) NA NA (1) NA NA
3 nondetonable NA NA (4) NA NA 2) NA NA
2 NA NA (300) NA NA (1bV) NA NA
, 1 NA NA NL NA NA NL NA NA
EECorrosive gas Gaseous NA NA 1620 NA NA 810 NA NA
Y Liquefied NA NA (300) NA NA (150) NA NA
Highly toxic gas Gaseous NA NA 404 NA NA 20¢ NA NA
Liquefied NA NA (8)¢ NA NA (4) NA NA
Toxic gas Gaseous NA NA 1620 NA NA 810 NA NA
Liquetied NA NA (300) NA NA (150) NA NA

NA: Not applicable within the context of NFPA 55 (refer to the applicable building or fire code for additional information on these materials).

NL: Not limited in quantity.

Notes:

(1) For use of control areas, see Section6.2.
(2) Table values in parentheses or brackets correspond to the unit name in parentheses or brackets at the top of the column.
(3) The aggregate quantity in use and storage is not permitted to exceed the quantity listed for storage.

*Measured at NTP [70°F (20°C) and 14.7 psi (101.3 kPa)].

PFlammable gases in the fuel tanks of mobile equipment or vehicles are permitted to exceed the MAQ where the equipment is stored and operated
in accordance with the applicable fire code.
°See NFPA 58 for outdoor storage requirements for liquefied petroleum gas (LP-Gas). LP-Gas is not within the scope of NFPA 55.
dAllowed only where stored or used in approved exhausted gas cabinets, exhausted enclosures, or fume hoods.
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through 16.

Submitter Information Verification

Submitter Full Name: Richard Palluzi

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

l »\' IPuinc Input No. 13-NFPA 55-2020 [ Section No. 6.2.4 ]

6.2.4 Quantities Less Than or Equal to the MAQ.

Indoor control areas with compressed gases or cryogenic fluids stored or used in quantities less than or
equal to those shown in Table 6.3.1.1 shall be in accordance with 6.3.1.6 and 6.3.1.7 and Sections 6.1, 6.8,
6.9,6.11, 6.13, 6.16, and 6.17, and the applicable provisions of Chapters 1 through 5 and Chapters 7

Statement of Problem and Substantiation for Public Input

Currently as written the standard does not require fire protection (6.11) if you are below the MAQ. This seems like
something that is not what the committee intended. As the wording of 6.11 says "where sprinkler protection is
required" | think this covers applications where it is not required.

Organization: Richard Palluzi LLC

Submittal Date: Tue Apr 21 12:47:09 EDT 2020
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l »\' IPuinc Input No. 74-NFPA 55-2020 [ Section No. 6.3.1.6.3 ]

Statement of Problem and Substantiation for Public Input

Hydrogen gas rooms are in the scope of NFPA 2 and are addressed by that code. There is no need for this clause
in NFPA 55 and its presence causes confusion regarding whether NFPA 2 or NFPA 55 applies.

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Nuvera Fuel Cells, Inc.

Sun Jun 28 16:15:12 EDT 2020
IMG-AAA

7/16/2020, 1:36 PM
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Submitter Information Verification

Submitter Full Name: Stephen Goyette

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

| W IPuinc Input No. 75-NFPA 55-2020 [ Section No. 6.5 ]

Statement of Problem and Substantiation for Public Input

Hydrogen gas rooms are in the scope of NFPA 2 and are addressed by that code. There is no need for this clause
in NFPA 55 and its presence causes confusion regarding whether NFPA 2 or NFPA 55 applies.

Organization: Nuvera Fuel Cells, Inc.

Submittal Date: Sun Jun 28 16:22:23 EDT 2020
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| W IPuinc Input No. 76-NFPA 55-2020 [ Section No. 6.6 ]
NFPA

6.6* Detached Buildings.

Occupancies used for the storage or use of compressed gases,- including-individual-bulk-hydrogen
compressed-gas-systems- _ in quantities exceeding those specified in Table 6.6, shall be in detached
buildings constructed in accordance with the provisions of the building code.

Table 6.6 Detached Buildings Required Where Quantity of Material Exceeds Amount Shown

Quantity of
- - Material
Gas Hazard Class scf Nm3
-
tndividual bullchydrogen-compressec N/A 15,000 425
Unstable reactive (detonable) 4or3 Quantity thresholds for gases requiring
special provisions*

Unstable reactive (nondetonable) 3 2,000 57

Unstable reactive (nondetonable) 2 10,000 283

Pyrophoric gas'r N/A 2,000 57

N/A: Not applicable.
*See Table 6.3.1.1.

TDetached buildings are not required for gases in high-hazard gas rooms that support Protection Level 5
fabrication facilities separated from other areas by a fire barrier with a fire resistance rating of not less than
2 hours, where the gas is located in internally sprinklered gas cabinets equipped with continuous leak
detection and automatic shutdown, where the supply is from cylinders that do not exceed 125 Ib (57 kg)
water capacity per 49 CFR 173.192 for Hazard Zone A toxic gases, and where the gas cabinets are not
manifolded upstream of pressure control devices.

Statement of Problem and Substantiation for Public Input

Hydrogen storage and use in detached buildings are in the scope of NFPA 2 and are addressed by that code.
There is no need to include hydrogen in this clause and its presence is not consistent with the committee scope
statements.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 90-NFPA 55-2020 [Section No. A.6.6]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 16:25:16 EDT 2020

7/16/2020, 1:36 PM
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l ﬂ\’ IPuinc Input No. 5-NFPA 55-2020 [ Section No. 6.17.4 ]
NFPA

6.17.4-Inletsto-the-  Exhaust System.

6.17.4.1
The exhaust ventilation system design shall take into account the density of the potential gases released.

6.17.4.2*

For gases that are heavier than air, exhaust shall be taken from a point within 12 in. (305 mm) of the floor.
The use of supplemental inlets shall be allowed to be installed at points above the 12 in. (305 mm)
threshold level.

6.17.4.3*

For gases that are lighter than air, exhaust shall be taken from a point within 12 in. (305 mm) of the ceiling.
The use of supplemental inlets shall be allowed to be installed at points below the 12 in. (305 mm)
threshold level.

6.17.4.4

The location of both the exhaust and inlet air openings shall be designed to provide air movement across all
portions of the floor or ceiling of the room or area to prevent the accumulation of vapors within the
ventilated space.

Additional Proposed Changes

File Name Description Approved
55 PC_22.pdf NFPA 55 Public Comment No. 22

Statement of Problem and Substantiation for Public Input

NOTE: This Public Input appeared as "Reject but Hold" in the Public Comment No. 22 of the A2019 Second Draft
Report for NFPA 55 and per REGs. at 4.4.8.3.1.

Subject of this section is the whole Exhaust System not just the Inlets; title should reflect the whole scope of the
section.

Ref. NFPA 2 FR 105.

Submitter Information Verification

Submitter Full Name: TC ON IMG-AAA

Organization: TC on Industrial and Medical Gases
Street Address:

City:

State:

Zip:

Submittal Date: Thu Feb 06 11:18:44 EST 2020
Committee: IMG-AAA

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

7/16/2020, 1:36 PM
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l »\' IPuinc Comment No. 22-NFPA 55-2018 [ Section No. 6.17.4 ]
NFPA

6.17.4 Inletstothe Exhaust System.
6.17.4.1
The exhaust ventilation system design shall take into account the density of the potential gases released.

6.17.4.2*

For gases that are heavier than air, exhaust shall be taken from a point within 12 in. (305 mm) of the floor.
The use of supplemental inlets shall be allowed to be installed at points above the 12 in. (305 mm)
threshold level.

6.17.4.3*

For gases that are lighter than air, exhaust shall be taken from a point within 12 in. (305 mm) of the ceiling.
The use of supplemental inlets shall be allowed to be installed at points below the 12 in. (305 mm)
threshold level.

6.17.4.4

The location of both the exhaust and inlet air openings shall be designed to provide air movement across all
portions of the floor or ceiling of the room or area to prevent the accumulation of vapors within the
ventilated space.

Statement of Problem and Substantiation for Public Comment

Subject of this section is the whole Exhaust System not just the Inlets; title should reflect the whole scope of the
section.

Ref. NFPA 2 FR105.

Related Item
* First Draft

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Fri Apr 13 13:53:14 EDT 2018
Committee:

Committee Statement

Committee Rejected but held
Action:
Resolution: This PC does not have a valid first revision associated with it. It is being held until the next

revision cycle.

10/11/2018, 9:48 AM
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—— Copyright Assignment

1, Stephen Goyette, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that
| acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Comment in this or another similar
or derivative form is used. | hereby warrant that | am the author of this Public Comment and that | have full power and authority to enter into
this copyright assignment.

By checking this box | affirm that | am Stephen Goyette, and | agree to be legally bound by the above Copyright Assignment and the
terms and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will,
upon my submission of this form, have the same legal force and effect as a handwritten signature
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6.18.4 Quantity Limits.

or tanks.

l »\' IPuinc Input No. 10-NFPA 55-2020 [ Section No. 6.18.4 ]

Gas- Except as provided in 6.18.4.1, gas cabinets shall contain not more than three cylinders, containers,

6.18.4.1 Cylinders, containers or tanks containing less than 10 scf, gas cabinets shall contain not more than 90

cylinders, containers or tanks.

flexibility for facilities like laboratories.

molecular weight.

Submitter Information Verification

Submitter Full Name: David Rohrig

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Statement of Problem and Substantiation for Public Input
Gas cabinets are one of the safest locations to store compressed gas cylinders. Small cylinders like lecture bottles

represent a significantly smaller hazard than full size cylinders. This change will provide increased operational

The 10 scf limit allows for standard lecture bottles, including those filled with liquefied gas. The IFC has similar
exemption for toxic gases that is based on the mass of the gas contained in the container (1-pound). The
volumetric limit is more consistent with other sections of NFPA 55. It also is more restrictive for gases with a low

The 90-cylinder limit (900 scf total) is consistent with 3 full size cylinders in the current rule.

Organization: Pacific Northwest National Lab

Submittal Date: Wed Mar 18 16:43:49 EDT 2020
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TITLE OF NEW CONTENT

l Q\’ IPuinc Input No. 6-NFPA 55-2020 [ New Section after 6.18.5 ]

6.18.6* The interior of gas cabinets handling flammable gases or flammable liquified gases shall be

electrically classified as determined by a qualified person in accordance with the requirements and

recommendations of NFPA 70 The National Electric Code and NFPA 497 Recommended Practice for

the Classification of Flammable Liquids, Gases, or Vapors and of Hazardous (Classified) Locations for

Electrical Installations in Chemical Process Areas.

Annex A Information:

A6.18.6 The committee believes it is prudent for all electrical equipment inside a gas cabinet to

meet at least a Class | Division 2 classification unless a hazard analysis and risk assessment indicates

another classification is more prudent. The area outside the gas cabinet should be classified based

on the situation and activities occurring in that area independent of the gas cabinet itself.

Submitter Information Verification

Submitter Full Name: Richard Palluzi

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Statement of Problem and Substantiation for Public Input

This is the result of a subgroup of NFPA 55 that met to determine how to clarify the requirements for the electrical
classification of gas cabinets. The group decided that classifying the interior was prudent but that it required a
qualified individual as some areas might need interpretation for compliance with NFPA 497 recommendations and
that some situations might, after a detailed hazard analysis and risk assessment, even justify an unclassified
interior due to other mitigative measures. The annex information tries to address this as well.

Organization: Richard Palluzi LLC

Submittal Date: Fri Mar 06 13:43:18 EST 2020
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| ™ IPuinc Input No. 56-NFPA 55-2020 [ Chapter 7 ]
NFPA
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Toxic ftm - ftm - ft m-ft m-ft m - ft m Joxicor-highly

toxic NR 2064 -206.1-20614-206-1-206.4-—— PyrophoricNR 2064 -206.1-2064-2064-— —-206-
reactive Class 2, Class-3;orClass 4 NR — —-206-1-206.1-20 6.4 -20 6.1 - 20 6.4 Othergas —
NR-NR-NR-NR-NR-NR
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Construction scf Nm =2 -ftm-fm-fm-fim-fm-#m25074-545-2576-545-54.5-00-00>250t0
2500>74107140-403.0-50452-103.0-4030-545-00>=2500107500 =71 040
21424 -206-0-140030-5-206-0-206-0-103.0-00
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Statement of Problem and Substantiation for Public Input
This public input is proposing to re-align NFPA 2 with the requirements in NFPA 55. It is a placeholder comment to

allow work to be done by a task group in the future to better align the documents based upon feedback from the
NFPA2/55 Scope Joint Working Group. A Public Comment will be submitted with exact language changes.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 57-NFPA 55-2020 [Chapter 6] Related PI
Public Input No. 58-NFPA 55-2020 [Chapter 10] Related PI
Public Input No. 59-NFPA 55-2020 [Chapter 11] Related PI

Public Input No. 57-NFPA 55-2020 [Chapter 6]
Public Input No. 58-NFPA 55-2020 [Chapter 10]
Public Input No. 59-NFPA 55-2020 [Chapter 11]

Submitter Information Verification

Submitter Full Name: Spencer Quong

Organization: Toyota/Quong & Associates Inc.
Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 25 11:08:10 EDT 2020
Committee: IMG-AAA
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l »\’ IPuinc Input No. 47-NFPA 55-2020 [ New Section after 7.1 ]

7.XX Subatmospheric Gas Sources

The storage and use of subatmopheric gas (type 1 or type 2) sources shall meet all requirements of this

standard based on the the assigned hazard categories listed in 5.1, except as provided for in 7.14.2.1

-7.14.2.6. of NFPA 318.

Statement of Problem and Substantiation for Public Input

These terms need to be included so they can be listed in the definitions section.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Compressed Gas Association

Tue Jun 23 17:05:38 EDT 2020
IMG-AAA
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l ﬂ\’ IPuinc Input No. 38-NFPA 55-2020 [ New Section after 7.1.2.2 ]
NFPA

71.2.3

Tube trailers used as gas supply systems shall comply with CGA P-74, Standard for Tube Trailer Supply
Systems at Customer Sites.

Statement of Problem and Substantiation for Public Input

NFPA 55 section 1.1.1 (applicability) and annex note A.1.1.1 clarify the point that NFPA 55 does apply to portable
supply systems, including tube trailers. P-74 provides specific requirements and methodology for tube trailers used
as customer supply systems, including references to applicable sections of NFPA 55, and so enhances the
requirements in section 1.1.1.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization: Compressed Gas Association
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 16:24:38 EDT 2020
Committee: IMG-AAA
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l »\) IPuinc Input No. 2-NFPA 55-2019 [ Section No. 7.1.10.2 ]

7.1.10.2* Incompatible Materials.
Gas cylinders, containers, and tanks shall be separated in accordance with Table 7.1.10.2.

Table 7.1.10.2 Separation of Gas Cylinders, Containers, and Tanks by Hazard Class

Unstable
Reactive
Class 2, Toxic
Class 3, or
or Highly
Gas Other Class4 - Corrosive - Oxidizing - Flammable - Pyrophoric -  Toxic
Category Gas ft m . f m - ft m - ft m . ft m - ft m
Toxic or
highly NR 20 614 - 20 614 - 20 614 - 20 614 - 20 61 - — —
toxic
Pyrophoric NR 20 61 - 20 61 - 20 61 - 20 641 - — — - 20 6.1
Flammable NR 20 614 - 20 61 - 20 614 - — — - 20 6.1 - 20 6.1
Oxidizing NR 20 64 - 20 614 - — — - 20 61 - 20 6.1 - 20 6.1
Corrosive NR 20 61 - — — - 20 61 - 20 61 - 20 6.1 - 20 6.1
Unstable
reactive
Class 2, NR — — - 20 614 - 20 614 - 20 61 - 20 6.1 - 20 6.1
Class 3, or
Class 4
Othergas — NR - NR - NR - NR - NR - NR

NR: No separation required.

7.1.10.2.1

Subparagraph 7.1.10.2 shall not apply to gases contained within closed piping systems.
7.1.10.2.2

The distances shown in Table 7.1.10.2 shall be permitted to be reduced without limit where compressed
gas cylinders, containers, and tanks are separated by a barrier of noncombustible construction that has a
fire resistance rating of at least 0.5 hour and interrupts the line of sight between the containers.

7.1.10.2.3

The 20 ft (6.1 m) distance shall be permitted to be reduced to 5 ft (1.5 m) where one of the gases is
enclosed in a gas cabinet or without limit where both gases are enclosed in gas cabinets.

7.1.10.2.4

Cylinders without pressure relief devices shall not be stored without separation from flammable and
pyrophoric gases with pressure relief devices.
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7.1.10.2.5%

Spatial separation shall not be required between cylinders deemed to be incompatible in gas production
facilities where cylinders are connected to manifolds for the purposes of filling, analysis of compressed
gases, or manufacturing procedures, assuming the prescribed controls for the manufacture of gas mixtures

are in place.
7.1.10.2.6

Gas cylinders, containers, and tanks containing oxidizing gases in storage shall be separated from tanks

Attachment F - NFPA 55 Public Inputs

and containers of flammable and combustible liquids by one of the following methods:

(1) Segregating by a distance of not less than 25 ft (6.1 m)

(2) Storing the combustible and flammable liquids in an approved storage cabinet complying with NFPA 30

Section 9.5 for flammable liquids storage cabinets.

(3) Storing compressed gases in gas cabinets or exhausted enclosures complying with 6.17 or 6.18,

respectively.

Statement of Problem and Substantiation for Public Input

This is to correlate with NFPA 30 Section 9.17.3, but also provide additional options for compliance as 25 feet
separation is difficult to acheive in many laboratories that may use both oxidizing gases, and combustible and
flammable liquids.

NFPA 400 Section 6.1.12 was also considered for a basis and at least partial correlation with this code is also

desired.

Submitter Information Verification

Submitter Full Name: Keenan Dotson

Organization:
Affiliation:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Los Alamos National Laboratory
Fire Marshal's Office

Thu Oct 10 13:30:11 EDT 2019
IMG-AAA
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l »\' IPuinc Input No. 41-NFPA 55-2020 [ Section No. 7.1.10.2 ]
NFPA

7.1.10.2* Incompatible Materials.

Gas cylinders, containers, and tanks containing incompatible materials shall be separated in-accordance

Toxicftm-fim-fim-ftm-fim-fim

toxic NR206-1-206.14-2064-206.1-2064-—— PyrophoricNR 206-1-206.4-2064-206.4-——-206
reactive Class-2, Class-3,0rClass 4 NR — —-206.1-206.4-206-1-206.4 - 2064 Othergas —
NR-NR-NR-NR-NR-NR

from each other by a distance of not less than 20 ft (6.1 m). See definition of incompatible materials in
3.3.66.1.

7.1.10.2.1

Subparagraph 7.1.10.2 shall not apply to gases contained within closed piping systems.
7.1.10.2.2

The

20 ft. (6.1 m) distances shall be permitted to be reduced without limit where compressed gas cylinders,
containers, and tanks are separated by a barrier of noncombustible construction that has a fire resistance
rating of at least 0.5 hour and interrupts the line of sight between the containers.

7.1.10.2.3 _

The 20 ft (6.1 m) distance shall be permitted to be reduced to 5 ft (1.5 m) where one of the gases is
enclosed in a gas cabinet or without limit where both gases are enclosed in gas cabinets.

7.1.10.24

Cylinders without pressure relief devices shall not be stored without separation from flammable and
pyrophoric gases with pressure relief devices.

7.1.10.2.5*
Spatial separation shall not be required between gas cylinders
deemed-to-be

containing_incompatible materials in gas production facilities where gas cylinders are connected to
manifolds for the purposes of filling, analysis of compressed gases, or manufacturing procedures,
assuming the prescribed controls for the manufacture of gas mixtures are in place.

Statement of Problem and Substantiation for Public Input

The Table in this paragraph requiring separation by hazard class sweeps so broadly that it forces the separation of
materials that would otherwise be chemically compatible, or would be no more dangerous if mixed. This PC would
provide for material separation based on the technical definition of incompatible materials as defined in NFPA-55.
An example illustrates the need for this change: Suppose there are two cylinders in storage: oxygen and chlorine.
Both are oxidizing gases, but chlorine is also a toxic gas. If mixed, these materials would not create a new hazard
not already inherent in either gas by itself. Simply stated: oxygen and chlorine cannot be said to be incompatible
materials. But because chlorine is toxic and oxygen is not, separation would be required between these cylinders.
There is no technical basis for forcing this separation. And the economic harm this section does outweighs any
argument to keep it for its ease of adminstration. The impact of forcing container separation when it is otherwise
unjustified by sound engineering judgement is significant for both gas manufacturers and end users. Many
companies who handle cylinder gases deal in both a high volume of cylinders and a wide variety of gas types. And
compliance with separation requirements comes at a cost of capital, space, engineering time, and future flexibility
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of the facility. The economic cost of compliance with this section—requiring separate storage areas or canopies,
fire walls, and supporting systems (e.g., fire protection, electrical distribution)—could range from thousands to
millions of dollars depending upon the size of the facility. The cost of compliance with rules such as these is only
justified when it create a safer environment. But those valuable resources are wasted where there is no technical
justification for separation, and doing so is just to meet the letter of the code. Making this change will not affect the
ability of the Authorities Having Jurisdiction to enforce the separation of legitimately incompatible materials. In fact,
this PC will address and correct the incompatiblities allowed to exist under the present code, while also eliminating
the wasteful use of resources of segregating by general classification.

Related Public Inputs for This Document

Related Input
Public Input No. 43-NFPA 55-2020 [New Section after 7.1.10.2.5]

Relationship

Submitter Information Verification

Submitter Full Name: Thomas Deary

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Organization: Compressed Gas Association

Submittal Date: Tue Jun 23 16:41:42 EDT 2020
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l ﬂ\’ IPuinc Input No. 16-NFPA 55-2020 [ New Section after 7.1.10.2.2 ]
NFPA

Separation of compatible gases

* The distances shown in Table 7.1.10.2 shall be permitted to be reduced without limit where compressed gas
cylinders, containers, and tanks are determined to be chemically compatible.

Statement of Problem and Substantiation for Public Input

The basic requirement should be that incompatible gases are separated by the distance specified by the code. The
use of these generic categories presents unnecessary difficulties when storing gases that are assigned multiple
gas categories but are actually chemically compatible. For example, per the current 7.1.10.2, a cylinder of chlorine
gas (typically classified as a corrosive, oxidizer, and a toxic gas) cannot be stored with a cylinder of oxygen gas
(classified as an oxidizing gas). The "491" section of the NFPA Fire Protection Guide to Hazardous Materials does
not indicate an incompatibility for these two gases. An allowance to store compatible gases should be allowed
when compatibility information is available.

This approach is consistent with the NFPA 400 Hazardous Material Management Plan/Hazardous Material
Inventory Statements in Appendix C. NFPA 400 Figure C.3.1 Part A and section C.3.2.5 which include a section for
the determination of compatibility. The NFPA Fire Protection Guide to Hazardous Materials should be used for
guidance on compatibility. Additionally, the Safety Data Sheets and other sources such as HMEX (TM) provide
information about the compatibility of chemicals.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 17-NFPA 55-2020 [New Section after A.7.1.10.2]

Submitter Information Verification

Submitter Full Name: David Rohrig

Organization: Pacific Northwest National Lab
Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 11 16:17:33 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 43-NFPA 55-2020 [ New Section after 7.1.10.2.5 ]

78 of 306

TITLE OF NEW CONTENT
Add following sections:

7.1.10.2.6 Gas cylinders, containers, and tanks containing materials incompatible with each other shall be
separated into groups of compatible materials and segregated by distance or barrier.

7.1.10.2.7 Incompatibility/Compatibility shall be established based on information extracted from the
material’s SDS or other chemical property reference(s).

7.1.10.2.8 Incompatible examples include but are not limited to: oxidizers and flammables, strong acids
and strong bases, and hydrides and halogen compounds

Statement of Problem and Substantiation for Public Input

The Table in this paragraph requiring separation by hazard class sweeps so broadly that it forces the separation of
materials that would otherwise be chemically compatible, or would be no more dangerous if mixed. This PC would
provide for material separation based on the technical definition of incompatible materials as defined in NFPA-55.
An example illustrates the need for this change: Suppose there are two cylinders in storage: oxygen and chlorine.
Both are oxidizing gases, but chlorine is also a toxic gas. If mixed, these materials would not create a new hazard
not already inherent in either gas by itself. Simply stated: oxygen and chlorine cannot be said to be incompatible
materials. But because chlorine is toxic and oxygen is not, separation would be required between these cylinders.
There is no technical basis for forcing this separation. And the economic harm this section does outweighs any
argument to keep it for its ease of adminstration. The impact of forcing container separation when it is otherwise
unjustified by sound engineering judgement is significant for both gas manufacturers and end users. Many
companies who handle cylinder gases deal in both a high volume of cylinders and a wide variety of gas types. And
compliance with separation requirements comes at a cost of capital, space, engineering time, and future flexibility
of the facility. The economic cost of compliance with this section—requiring separate storage areas or canopies,
fire walls, and supporting systems (e.g., fire protection, electrical distribution)—could range from thousands to
millions of dollars depending upon the size of the facility. The cost of compliance with rules such as these is only
justified when it create a safer environment. But those valuable resources are wasted where there is no technical
justification for separation, and doing so is just to meet the letter of the code. Making this change will not affect the
ability of the Authorities Having Jurisdiction to enforce the separation of legitimately incompatible materials. In fact,
this PC will address and correct the incompatiblities allowed to exist under the present code, while also eliminating
the wasteful use of resources of segregating by general classification.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 41-NFPA 55-2020 [Section No. 7.1.10.2]

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization: Compressed Gas Association
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 16:48:17 EDT 2020
Committee: IMG-AAA
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7.1.10.5 Temperature Extremes.

l »\' IPuinc Input No. 46-NFPA 55-2020 [ Section No. 7.1.10.5 ]

Compressed gas cylinders, containers, and tanks, whether full or partially full, shall not be exposed to
temperatures exceeding 125°F (52°C) or subambient (low) temperatures unless:

(1) The compressed gas cylinders, containers, and tanks are designed for use under such exposure;_or

(2) At compressed gas manufacturing facilities where temperatures above 125°F (52°C) and below

subambient (low) temperatures are permitted for the purposes of filling, analysis, and other related

procedures, provided engineering_controls are employed to prevent any hazard and the temperature

extremes will not degrade the original mechanical properties of the container, cylinder, or tank .

7.1.10.51

Submitter Information Verification

Submitter Full Name: Thomas Deary

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Compressed gas cylinders, containers, and tanks that have not been designed for use under elevated
temperature conditions shall not be exposed to direct sunlight outdoors where ambient temperatures
exceed 125°F (52°C). The use of a weather protected structure or shaded environment for storage or use
shall be permitted as a means to protect against direct exposure to sunlight.

Statement of Problem and Substantiation for Public Input
Cylinders at compressed gas manufacturing facilities may require exposure to temperatures beyond the extremes
listed in 7.1.10.5. Cylinders may be exposed to subambient temperatures during a filling processes. A compressed

gas cylinder filler may not be able to prove the cylinder was designed for such operation, but could provide
evidence that the mechanical properties of the cylinder are not degraded after processing under such conditions.

Organization: Compressed Gas Association

Submittal Date: Tue Jun 23 17:02:21 EDT 2020
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l Q\’ IPuinc Input No. 44-NFPA 55-2020 [ Section No. 7.1.10.7 [Excluding any Sub-Sections] ]
NFPA

Compressed gas cylinders, containers, and tanks, whether full or partially full, shall not be heated by
devices that could raise the surface temperature of the container, cylinder, or tank to above 125°F (52°C),
except for at compressed gas manufacturing facilities, where temperatures above 125°F (52°C) are
permitted for the purposes of filling, analysis, and other related procedures, provided engineering controls
are employed to prevent any hazard and the elevated temperatures will not degrade the original
mechanical properties of the container, cylinder, or tank ..

Statement of Problem and Substantiation for Public Input

Compressed gas cylinder processing often requires the surface temperature of the cylinders to be raised in excess
of 125°F (52°C). For example, pre-fill cylinder conditioning procedure may involve the addition of a small amount of
the fill gas followed by heating to a temperature > 125°F (52°C) to render the interior cylinder surface unreactive.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization: Compressed Gas Association
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 16:50:06 EDT 2020
Committee: IMG-AAA
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TITLE OF NEW CONTENT

l »\' IPuinc Input No. 12-NFPA 55-2020 [ New Section after 7.1.10.9 ]

7.1.10.9.2 Compressed gas cylinders shall ne separated from flammable or combustible liquid storage by

suitable means or 25 ft. to prevent ignition of a leak of such flammable liquids from over heating the

cylinder. Dikes, trenches, sloping floors, and spill containment are typical mitigative measures.

spacing in this standard.

Submitter Information Verification

Submitter Full Name: Richard Palluzi

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Statement of Problem and Substantiation for Public Input
| have seen numerous installations where the current wording fails to address the concern of nearby flammable
storage near compressed gas cylinders. In the event of a spill and potential fire, these can cause the compressed

gas cylinders to relieve and feed the fire. It seems only prudent to include some wording to highlight the hazard and
some guidance as to potential mitigative measures. The 25 ft distance was chosen to match the incompatible gas

Organization: Richard Palluzi LLC

Submittal Date: Tue Apr 21 12:02:56 EDT 2020
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l »\' IPuinc Input No. 11-NFPA 55-2020 [ Section No. 7.1.10.9 ]
NFPA

7.1.10.9 Exposure to Chemicals.

Compressed gas cylinders, containers, and tanks shall not be exposed to corrosive chemicals or fumes that
could damage cylinders, containers, tanks, or valve-protective caps.

Compressed gas cylinders shall not be located such that they may be exposed to spills of flammable
liquids.

Statement of Problem and Substantiation for Public Input

Right now the code allows compressed gas cylinders to be stored right next to flammable materials. A drum of a
flammable materials, in the event of a spill, could create a fire hazard which could cause the cylinders to relieve
and feed the fire.

Submitter Information Verification

Submitter Full Name: Richard Palluzi

Organization: Richard Palluzi LLC

Street Address:

City:

State:

Zip:

Submittal Date: Tue Apr 21 12:02:23 EDT 2020
Committee: IMG-AAA
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l »\’ IPuinc Input No. 24-NFPA 55-2020 [ Section No. 7.1.17.1 [Excluding any Sub-Sections] ]

Underground piping- piping_joints shall be ef-welded-construction-without- welded or press-
connected without valves, unwelded mechanical joints, or connections installed underground. Press-
Connect joints shall be installed in accordance with the manufacturer's specifications and installation

instructions.

Submitter Full Name: Mark Fasel
Organization: Viega LLC
Street Address:

City:

State:

Zip:

Committee: IMG-AAA

Statement of Problem and Substantiation for Public Input

Currently press-connect fittings are not a recognized pipe joining method for underground piping. Press-Connect
fittings are listed for use underground with multiple gasses and the physical properties of this joining technology
differ from traditional mechanical joints due to the fact they are a permanent connect that cannot be removed
without cutting the pipe and or tubing. Press-connect technology provides an alternative to open flame welding,
increasing safety on the job for the installed and building owners. Press Connect fittings are included in multiple
NFPA standards 31, 54 and 58 just to name a few and are suitable for underground use due to their construction
and they are widely used in these applications. This proposed revision will provide the designer and installer with
another option for joining pipe without the use of open flame and fire permits.

Submitter Information Verification

Submittal Date: Fri Jun 19 12:10:09 EDT 2020

83 0of 306

7/16/2020, 1:36 PM



National Fire Protection Association Report

Attachment F - NFPA 55 Public Inputs

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

7.3.1
10 Use

l »\' IPuinc Input No. 3-NFPA 55-2019 [ Section No. 7.3.1.10 ]

10 Use of Compressed Gases for Inflation.

orballoons

Inilatable-equinment—desices;

and small unregulated elastic balloons, such as party balloons, shall only be pressurized or filled with compressed air

or inert gases. Balloons intended for launch into the atmosphere for scientific or meteorological purposes and

manned balloons are exempt from the provisions of this section.

flight.

Organization:
Affiliation:

City:
State:
Zip:

Committee:

Street Address:

Submittal Date:

Statement of Problem and Substantiation for Public Input

Prior to a flight, gas balloon and hot air balloon pilots routinely launch non-instrumented small elastic party-size
balloons - containing either helium or hydrogen - to get a reading of the wind direction and speed in the vicinity of,
and downwind of, the launch site. Helium has become difficult to source and purchase, even in small quantities.
These meteorological balloon soundings are an important factor in understanding local micrometeorological
conditions which are often not forecast and, as such, are an essential component to the safety of manned balloon

Gas balloons have been in continuous use for many centuries, and have carried people aloft since 1783. Gas
balloons have been inflated with both helium and hydrogen as the lighter than air gas. Globally, the current gas
predominantly used is hydrogen. The largest manned gas balloon event is held in Europe and is called the Gordon
Bennett Cup (or Coupe Aéronautique Gordon Bennett) - this is the most famous and longest running aviation event
in the world. (http://www.gordonbennett.org/index.php/en/the-gordon-bennett) In the US, Albuquerque NM hosts a
manned hydrogen gas balloon race annually called the Americas Challenge Gas Balloon Race
(https://balloonfiesta.com/Americas-Challenge).

Submitter Information Verification

Submitter Full Name: Noah Forden

Balloon Federation of America
Balloon Federation of America

Tue Nov 12 11:55:22 EST 2019
IMG-AAA
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l »\' IPuinc Input No. 77-NFPA 55-2020 [ Section No. 7.6.1.2 ]
NFPA

7.6.1.2

Storage, use, and handling of gaseous hydrogen shall be in accordance with Z.6-4 -and-Chapter- 10 - NFPA
2.

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. Per the committee
scope statements the HYD Committee has "primary responsibility for documents on the storage, transfer,
production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and liquid
hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 78-NFPA 55-2020 [Section No. 7.6.2.1]
Public Input No. 79-NFPA 55-2020 [Section No. 7.6.2.6]
Public Input No. 85-NFPA 55-2020 [Chapter 10]
Public Input No. 86-NFPA 55-2020 [Chapter 11]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 16:32:16 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 78-NFPA 55-2020 [ Section No. 7.6.2.1 ]
NFPA

Statement of Problem and Substantiation for Public Input

The distances to exposures from all types of hydrogen systems are addressed by NFPA 2. Per the committee
scope statements the HYD Committee has "primary responsibility for documents on the storage, transfer,
production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and liquid
hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This is best
accomplished in 7.6.1.2.

Related Public Inputs for This Document
Related Input Relationship

Public Input No. 77-NFPA 55-2020 [Section No. Refers user to NFPA 2 for requirements re:
7.6.1.2] hydrogen.

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 16:39:01 EDT 2020
Committee: IMG-AAA
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l Q\’ IPuinc Input No. 28-NFPA 55-2020 [ Section No. 7.6.2.2 [Excluding any Sub-Sections] ]

Bulk gas systems for flammable gases etherthan- including hydrogen shall be in accordance with Table
10.4.2.2.1(a), Table 10.4.2.2.1(b), or Table 10.4.2.2.1(c) where the quantity of flammable compressed gas

exceeds 5000 scf (141.6 Nm3).

Statement of Problem and Substantiation for Public Input

The tables 10.4.2.2.1 (a-c) are for bulk hydrogen, but the current language in this clause state exempts hydrogen.

A better way to do this might be to move tables 10.4.2.2.1 (a-c) to this section and have Chapter 10 reference
Chapter 7. This may cause conflicts with NFPA2.

Submitter Information Verification

Submitter Full Name: Spencer Quong

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Toyota/Quong &amp; Associates Inc.

Fri Jun 19 14:45:09 EDT 2020
IMG-AAA
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l »\' IPuinc Input No. 118-NFPA 55-2020 [ Sections 7.6.2.4, 7.6.2.5 ]

Sections 7.6.2.4,7.6.2.5

7.6.2.4

Storage and use of flammable compressed gases shall not be located within 50 ft (15.2 m) of air intakes or
the minimum distance from a bulk storage system (Table 10 .4.2.2.1(a), (b) and (c)).

7.6.2.5

Storage and use of flammable gases outside of buildings shall also be separated from building openings by
25 ft (7.6 m) or the minimum distance from a bulk storage system (Table 10 .4.2.2.1(a), (b) and (c)). Fire

barriers shall be permitted to be used as a means to separate storage areas from openings or a means of

egress used to access the public way.

Statement of Problem and Substantiation for Public Input

For hydrogen, there is a possible situation in which you could have a non-bulk system that has a larger setback
than a bulk system, suggesting that to reduce your setbacks you can just make the system larger.

Submitter Information Verification

Submitter Full Name: Ethan Hecht

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Sandia National Laboratories

Tue Jun 30 12:11:02 EDT 2020
IMG-AAA
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7.6.2.6

accomplished in 7.6.1.2.

Related Input

Related Public Inputs for This Document

Public Input No. 77-NFPA 55-2020 [Section No.

7.6.1.2]

Submitter Information Verification

Organization:
Street Address:
City:

State:

Zip:

Submittal Date:
Committee: IMG-AAA

Submitter Full Name: Stephen Goyette
Nuvera Fuel Cells, Inc.

Sun Jun 28 16:42:52 EDT 2020

l »\' IPuinc Input No. 79-NFPA 55-2020 [ Section No. 7.6.2.6 ]

Vents from tube trailers and fixed storage systems under weather protection shall discharge outside the

weather protection.- Hydrogen-tube-trailers-and-fixed-storage-systems-shall follow CGA-G-5.5,- Hydrogen
Vent Systems -and-ventoutside-the-weatherenclosure- _

Statement of Problem and Substantiation for Public Input

The venting of all types of hydrogen systems are addressed by NFPA 2. The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This is best

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Relationship

Refers user to NFPA 2 for requirements re:
hydrogen.
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l »\' IPuinc Input No. 81-NFPA 55-2020 [ New Section after 8.1.3 ]
NFPA

8.1.4

Storage, use, and handling of liquid hydrogen shall be in accordance with NFPA 2.

Statement of Problem and Substantiation for Public Input
Chapter 8 is missing the general reference for liquid hydrogen that 7.6 includes for gaseous hydrogen.

The storage, use, handling, and many other aspects of liquid hydrogen are addressed by NFPA 2. The simplest,
least error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to
NFPA 2.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 80-NFPA 55-2020 [Section No. 8.6.3.1]

Public Input No. 85-NFPA 55-2020 [Chapter 10]
Public Input No. 86-NFPA 55-2020 [Chapter 11]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
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Street Address:
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Zip:

Submittal Date: Sun Jun 28 16:56:43 EDT 2020
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l »\) IPuinc Input No. 14-NFPA 55-2020 [ Section No. 8.6.2 [Excluding any Sub-Sections] ]
NFPA

Stationary containers located outdoors shall be separated from exposure hazards in accordance with the
minimum separation distances indicated in Table 8.6.2.

Table 8.6.2 does not apply to stationary containers located indoors. However, the distance requirements apply to the

fill connection location and the vent line discharge location(s) outside the building of a cryogenic container installed

indoors.

Table 8.6.2 Minimum Separation Distance Between Stationary Cryogenic Containers and Exposures

- Minimum Distance

Exposure ft m
(1) Buildings, regardless of construction type 1 03
(2) Wall openings 1 0.3
(3) Air intakes 10 3.1
(4) Property lines 5 15
(5) Places of public assembly (assembly occupancies) 50 15
(6) Nonambulatory patient areas 50 15
(7) Combustible materials, (e.g., paper, leaves, weeds, dry grass, debris) 15 4.5
(8) Incompatible hazardous materials 20 6.1
(9) Building exits 10 3.1

Statement of Problem and Substantiation for Public Input

To ensure that NFPA 55 code covers requirements of indoor installations of cryogenic systems. Due to the fact that

NFPA 55 is the code that supersedes any other references/ standards such as CGA P-18, the clarifications or
detailed information should be included in the NFPA 55 code first. In addition, specifying that these distance

requirements apply to the vent line discharge and fill connection will clarify their location during construction and

ensure safety.

Submitter Information Verification

Submitter Full Name: Chad Laflin

Organization: Airgas, an Air Liquide Company
Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 01 11:41:04 EDT 2020
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Related Public Inputs for This Document

Related Input

Public Input No. 81-NFPA 55-2020 [New Section after

8.1.3]

Organization:
City:
State:

Zip:

Committee:

Street Address:

Submittal Date:

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Nuvera Fuel Cells, Inc.

Sun Jun 28 16:53:33 EDT 2020
IMG-AAA

| W IPuinc Input No. 80-NFPA 55-2020 [ Section No. 8.6.3.1 ]

Statement of Problem and Substantiation for Public Input

Separation distances for all types of hydrogen systems are addressed by NFPA 2. The simplest, least error prone
way for NFPA 55 to coordinate with NFPA 2 regarding separation distances is to just refer the user to NFPA 2.
This is best accomplished in 8.1.4.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Relationship

Refers user to NFPA 2 for requirements re:
hydrogen.
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l »\' IPuinc Input No. 82-NFPA 55-2020 [ Section No. 8.13.11.3.3 ]

8.13.11.3.3 Vehicle Loading and Unloading Areas.

Loading and unloading areas shall be constructed in accordance with the requirements of Chapter 9 for
liquid oxygen, Chapter- 44 for- NFPA 2 for liquid hydrogen, Chapter 13 for liquid carbon dioxide, and
Chapter 16 for liquid nitrous oxide or ANSI/CGA P-18, Standard for Bulk Inert Gas Systems at Consumer
Sites, for inert cryogenic fluids, as applicable.

Statement of Problem and Substantiation for Public Input

Loading and unloading liquid hydrogen is addressed by NFPA 2. The simplest, least error prone way for NFPA 55
to coordinate with NFPA 2 regarding separation distances is to just refer the user to NFPA 2.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input
Public Input No. 83-NFPA 55-2020 [Section No. 8.13.11.3.4 [Excluding any Sub-Sections]]

Relationship

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Organization: Nuvera Fuel Cells, Inc.

Submittal Date: Sun Jun 28 17:05:58 EDT 2020
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l »\' IPuinc Input No. 48-NFPA 55-2020 [ Section No. 8.13.11.3.4 ]

8.13.11.3.4*

A noncombustible, delivery vehicle spill pad shall be provided when required by the material-specific

requirements of Chapter 9 for liquid oxygen, Chapter 11 for liquid hydrogen,- Chapter- 413 forliquid-carbon
dioxide,and-Chapter and Chapter 16 for liquid nitrous oxide- oANSHCGA-P-18,- Standard-for Bulk-Inert

Gas-Systems-at-Consumer-Sites .

8.13.11.3.4.1*

A noncombustible spill pad shall be provided for delivery areas where bulk liquid helium is transferred from
delivery vehicles.

Statement of Problem and Substantiation for Public Input

Removed references to chapter 13 (carbon dioxide) and CGA P-18 (inert gases) because those references do not
require noncombustible spill pads. Current wording implies these requirements for all the references.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Compressed Gas Association

Tue Jun 23 17:08:19 EDT 2020
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l ﬂ\’ IPuinc Input No. 83-NFPA 55-2020 [ Section No. 8.13.11.3.4 [Excluding any Sub-
NFPA

Sections] ]

A noncombustible, delivery vehicle spill pad shall be provided when required by the material-specific
requirements of Chapter 9 for liquid oxygen, Chapter 44 for- NFPA 2 for liquid hydrogen, Chapter 13 for
liquid carbon dioxide, and Chapter 16 for liquid nitrous oxide or ANSI/CGA P-18, Standard for Bulk Inert
Gas Systems at Consumer Sites.

Statement of Problem and Substantiation for Public Input

Loading and unloading liquid hydrogen is addressed by NFPA 2. The simplest, least error prone way for NFPA 55
to coordinate with NFPA 2 regarding separation distances is to just refer the user to NFPA 2.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 82-NFPA 55-2020 [Section No. 8.13.11.3.3] Similar subject

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 17:10:53 EDT 2020
Committee: IMG-AAA
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l »\) IPuinc Input No. 84-NFPA 55-2020 [ Section No. 9.3.2 [Excluding any Sub-Sections] ]
NFPA
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Oxygen systems located outdoors shall be separated from exposure hazards in accordance with the

requirements of Table 9.3.2 as applicable.

Table 9.3.2 Minimum Separation Distances Between Bulk Liquid Oxygen Systems and Exposure Hazards

Distance
(See
- 9.3.2.1)
Type of Exposure ft m
(1) Buildings of Type I and Il construction as defined by the building code 1 03
(2) Buildings of Type lll, 1V, or V construction as defined by the building code 50 15
(3) Wall openings as measured from high-pressure gas or liquefied gas regulators, 10 3
pressure relief devices, vaporizers, manifolds, and interconnected piping
(4) Property lines 5 15
(5) Public sidewalks 10 3
(6) Public assembly 50 15
(7) Areas occupied by nonambulatory patients as measured from the primary pressure
. ; . - . 50 15
relief device discharge vent and from filling and vent connections
(8) Parked vehicles 10 3
(9) Exterior walls that encroach on the container to form a court with three or more sides See 8.13.2.7
(10) All classes of flammable and combustible liquids above ground (See 9.3.2.2.) - -
(a) 0 gal to 1000 gal (0 to 3785 L) 25 75
(b) Over 1000 gal (3785 L) 50 15
(11) All classes of flammable and combustible liquids in belowground tanks or vaults - -
(a) Horizontal distance from oxygen storage container to tank or vault 15 4.6
(b) Horizontal distance from oxygen storage container to filling and vent connections or 25 75
other openings to tank or vault ’
(12) Flammable gases aboveground - -
{a)Liguefied-hydrogen-{any-gquantity) 75 225
— (b)-Otherliquefied-gas; 0-gal-to-1000-ga-{0-Lto-3785-L) 25 75
—{d) Nonliguefied-or dissolved-gases, 0-sef to-25,000-scf{0-Nm 3 to 708 Nm 3 ) 25 75
£ 13) Rapidly burning solids, including, but not limited to, excelsior, paper, or combustible 50 15
waste
(14) Slowly burning solids, including, but not limited to, heavy timber or coal 25 75
(15) Inlets to underground sewer or drainage systems from liquid delivery connections, 25
pressure relief device outlets, mobile supply equipment, and liquid withdrawal connections ’
(16) Areas below connections where liquid can fall during loading or unloading operations
and system operation from combustible surfaces, including, but not limited to, asphaltor 3 1
bitumastic paving and expansion joint fillers (See 9.3.2.3.)
(17) Encroachment by overhead utilities - -
(a) Horizontal distance from the vertical plane below the nearest overhead wire of an 50 15
electric trolley, train, or bus line
(b) Horizontal distance from the vertical plane below the nearest overhead electrical wire
: 5 15
other than those noted in (a)
(c) Piping containing other hazardous materials 15 4.6
(18) Aboveground exposed piping and piping components of flammable gas systems 15 4.6

Statement of Problem and Substantiation for Public Input

It doesn't matter what type of flammable gas is being stored; it all needs to be kept away from oxygen. (With

oxygen everything is a fuel.) There is no justification for different types of flammable gases to

be different
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distances from oxygen.
Related Public Inputs for This Document

Related Input Relationship
Public Input No. 110-NFPA 55-2020 [Section No. A.9.3.2]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.
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| ™ IPuinc Input No. 58-NFPA 55-2020 [ Chapter 10 ]
NFPA
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Hydmgensyﬁem&eﬂ%sﬁmé@%seﬁﬁ%@m3}m$eammh%4he%%ﬂmmeme¢msm

buildings, shall be in accordance with the following:
(1) la-a-ventilated-area-in-accordance-with-the-previsiens-e-Section- 642

(2) Separated

(3) A

(4) Adistan
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Statement of Problem and Substantiation for Public Input

This public input is proposing to re-align NFPA 2 with the requirements in NFPA 55. It is a placeholder comment to
allow work to be done by a task group in the future to better align the documents based upon feedback from the
NFPA2/55 Scope Joint Working Group. A Public Comment will be submitted with exact language changes.
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Related Public Inputs for This Document

Related Input
Public Input No. 56-NFPA 55-2020 [Chapter 7]

Public Input No. 57-NFPA 55-2020 [Chapter 6]
Public Input No. 59-NFPA 55-2020 [Chapter 11]
Public Input No. 56-NFPA 55-2020 [Chapter 7]
Public Input No. 57-NFPA 55-2020 [Chapter 6]
Public Input No. 59-NFPA 55-2020 [Chapter 11]

Submitter Information Verification

Submitter Full Name: Spencer Quong
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| ™ IPuinc Input No. 85-NFPA 55-2020 [ Chapter 10 ]
NFPA
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buildings, shall be in accordance with the following:
(1) la-a-ventilated-area-in-accordance-with-the-previsiens-e-Section- 642

(2) Separated

(3) A

(4) Adistan
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Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. Per the committee
scope statements the HYD Committee has "primary responsibility for documents on the storage, transfer,
production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and liquid
hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This is best
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accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 77-NFPA 55-2020 [Section No. 7.6.1.2] Refers user to NFPA 2 for requirements
re: gaseous hydrogen.
Public Input No. 81-NFPA 55-2020 [New Section after 8.1.3] Refers user to NFPA 2 for requirements

re: liquid hydrogen.

Public Input No. 95-NFPA 55-2020 [Sections A.10.1.3,
A.10.2.2, A.10.2.8, A.10.2.9, A.10.4.2.2...]

Public Input No. 98-NFPA 55-2020 [Chapter E]

Public Input No. 99-NFPA 55-2020 [Chapter G]

Public Input No. 100-NFPA 55-2020 [Chapter H]

Public Input No. 101-NFPA 55-2020 [Section No. 3.3.69]
Public Input No. 102-NFPA 55-2020 [Section No. 3.3.70]
Public Input No. 103-NFPA 55-2020 [Section No. 3.3.95.9]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 17:20:22 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 114-NFPA 55-2020 [ New Section after 10.4.2.2.1 ]

Air Intakes (HVAC, compressors, other)

Distances in Table 10.4.2.2.1(a) to air intakes shall apply only to Mechanical Connections that are part

of the Outdoor Bulk Hydrogen Compressed Gas System.

Statement of Problem and Substantiation for Public Input

The hazard posed by hydrogen systems to HVAC units and air intakes is the entertainment of un-ignited hydrogen.

The side-walls of a hydrogen storage vessel, for example, pose no threat of releasing un-ignited hydrogen that
could be entrained into an HVAC system; the threat is only from credible leak points. These are encompassed in
the existing code definition of Mechanical Connection as proposed here.

Submitter Information Verification

Submitter Full Name: Tim Brown

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

FirstElement Fuel, Inc.

Tue Jun 30 08:50:15 EDT 2020
IMG-AAA
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The minimum distance from a bulk hydrogen compressed gas system located outdoors to specified
exposures shall be in accordance with Table 10.4.2.2.1(a), Table 10.4.2.2.1(b), or Table 10.4.2.2.1(c). (See
also Annex G.)

Table 10.4.2.2.1(a) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to
Exposures — Typical Maximum Pipe Size

>15 to >250 to >3000 to >7500 to
Pressure <250 psig <3000 psig <7500 psig  £15,000 psig
>103.4 to >1724 to >20,684 to >51,711 to
Internal Pipe Diameter (ID) s1724 kPa =20,684 kPa =51,711 kPa =£103,421 kPa
Group 1 Exposures m ft m ft m ft m ft
Lot lines 5 16 6 20 4 13 5 16
Air intakes (HVAC, compressors, other) - - - - - - - -
Operable openings in buildings and B ) B ) B B ) )
structures
Ignition sources such as open flames B ) B ) B B ) )
and welding
Group 2 Exposures m ft m ft m ft m ft
Expg;ed persons other than those 5 16 6 20 3 10 4 13
servicing the system
Parked cars - - - - - - - -
Group 3 Exposures m ft m ft m ft m ft
Buildings of noncombustible non-fire- 4 13 5 16 3 10 4 13

rated construction
Buildings of combustible construction - - - - - - - _

Flammable gas storage systems above
or below ground

Hazardous materials storage systems
above or below ground

Heavy timber, coal, or other slow-burning
combustible solids }

Ordinary combustibles, including fast-

burning solids such as ordinary lumber,

excelsior, paper, or combustible waste - - - - - - - -
and vegetation other than that found in

maintained landscaped areas

Unopenable openings in buildings and
structures

Encroachment by overhead utilities

operating above 50 volts (horizontal

distance from the vertical plane below - - - - - - - -
the nearest overhead electrical wire of

building service)

Piping containing other hazardous
materials

Flammable gas metering and regulating
stations such as natural gas or propane

Table 10.4.2.2.1(b) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to
Exposures by Maximum Pipe Size with Pressures >15 to <3000 psig

>15 to <250 psig >250 to <3000 psig
i >103.4 to £1724 kPa >1724 to 20,684 kPa
Pressure Exposures Exposures
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%Eﬁ Group 1 Group 2 Group 3 | Group 1 Group 2 Group 3
ID d D= D =0.1019d - D= D= D =0.3384d - D=
- - 0.0952d 0.3485 0.0762 0.3168d 0.4188 0.2636d

(in.) (mm) m | ft m ft m ft m  ft m ft m | ft
02 5.1 05 20 1[0.2 1.0 04 1.0 1.6 50 |[1.3 4.0 1.3 4.0
03 7.6 0.7 20 1[04 1.0 06 20 24 B0 2.2 7.0 20 [7.0
04 10.2 1.0 3.0 (0.7 2.0 0.8 3.0 3.2 [11.0 [3.0 10.0 27 9.0
05 127 1.2 40 09 3.0 1.0 3.0 4.0 [13.0 3.9 13.0 3.3 [11.0
06 |[15.2 14 5.0 (1.2 4.0 12 40 48 [16.0 4.7 16.0 40 [13.0
0.7 [17.8 1.7 6.0 1.5 5.0 14 40 5.6 [19.0 5.6 18.0 47 [15.0
0.8 20.3 19 6.0 1.7 6.0 1.5 50 6.4 21.0 6.5 21.0 54 [18.0
09 229 22 7.0 2.0 7.0 1.7 6.0 [7.3 240 [7.3 24.0 6.0 20.0
1.0 254 24 8.0 22 7.0 19 6.0 8.0 [26.0 8.2 27.0 6.7 22.0
1.1 27.9 27 PO 25 8.0 21 70 8.8 [29.0 9.0 30.0 74 24.0
1.2 30.5 29 (100 2.8 9.0 23 8.0 9.7 320 9.9 32.0 8.0 [26.0
1.3 33.0 3.1 10.0 3.0 10.0 25 8.0 [10.5 34.0 [10.7 35.0 8.7 129.0
14 356 34 11.0 3.3 11.0 27 9.0 [11.3 37.0 |11.6 38.0 9.4 31.0
1.5 3841 3.6 120 3.5 12.0 29 [10.0 12.1 40.0 [12.5 41.0 10.0 [33.0
16 406 3.9 13.0 3.8 12.0 3.1 10.0 [12.9 42.0 [13.3 44.0 10.7 [35.0
1.7 43.2 41 (13.0 4.1 13.0 3.3 11.0 |13.7 [45.0 [14.2 47.0 11.4 |37.0
1.8 457 44 140 4.3 14.0 3.5 11.0 [14.5 47.0 [15.0 49.0 12.0 40.0
19 483 46 (150 4.6 15.0 3.7 12.0 |15.3 [50.0 [15.9 52.0 12.7 42.0
20 50.8 48 (16.0 4.8 16.0 3.9 13.0 [16.1 [53.0 [16.8 55.0 13.4 44.0
2.1 53.3 51 117.0 5.1 17.0 4.1 13.0 16.9 55.0 [17.6 58.0 14.0 46.0

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.

“For a list of exposures in each exposure group see Column 1 of Table 10.4.2.2.1(a).

twhen calculating the minimum separation distance (D) using the formulas indicated, based on the
exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm). The
calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of
measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole foot.

Table 10.4.2.2.1(c) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to
Exposures by Maximum Pipe Size with Pressures >3000 to <15,000 psig

>3000 to <7500 psig >7500 to 15,000 psig
’ >20,684 to <51,711 kPa >51,711 to £103,421 kPa
Pressure Exposures™T Exposures™t
Internal Pipe
Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
D d D=1.105d - | D=0.6831d | D =0.459d | D =1.448d - | D = 0.9291d | D = 0.602d.-
o B 4.078 -1.99 - 0.355 5.368 -2.65 0.3103
(in.) (mm) | m ft m ft m ft | m ft m ft m ft
0.2 51 1.6 5.0 1.5 5.0 2.0 7.0 20 7.0 2.0 7.0 3.0 9.0
03 [7.6 4.3 [14.0 3.2 |11.0 3.0 10.0 6.0 [18.0 4.0 140 4.0 14.0
04 [10.2 7.2 [24.0 50 |[16.0 4.0 14.0 9.0 31.0 7.0 [22.0 6.0 19.0
05 (27 10.0 33.0 6.7 [22.0 5.0 18.0 [13.0 43.0 9.0 30.0 7.0 24.0
0.6 [15.2 12.7 420 84 [28.0 7.0 22.0 17.0 [55.0 11.0 38.0 9.0 29.0
0.7 (7.8 156 51.0 10.2 33.0 8.0 26.0 20.0 67.0 14.0 46.0 10.0 [34.0
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>3000 to <7500 psig

>20,684 to <51,711 kPa

>7500 to <15,000 psig

>51,711 to =103,421 kPa

Pressure Q(posures*'r onsures*'r
%ﬁ Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
ID d D=1.105d - | D=0.6831d |[D=0.459d -| D=1.448d - | D =0.9291d | D = 0.602d.-

4.078 -1.99 0.355 5.368 -2.65 0.3103
(in.) | (mm) | m ft m ft m | ft  m ft m ft m ft
0.8 20.3 184 0.0 [11.9 [39.0 9.0 29.0 [24.0 [79.0 16.0 53.0 [12.0 [39.0
09 229 21.2 [70.0 [13.7 45.0 [10.0 33.0 [28.0 91.0 19.0 61.0 [13.0 44.0
1.0 254 24.0 [79.0 154 50.0 [11.0 37.0 31.0 103.00 21.0 69.0 [15.0 49.0
1.1 27.9 26.8 88.0 [17.1 56.0 [12.0 41.0 35.0 115.00 23.0 76.0 [16.0 [54.0
1.2 30.5 29.6 97.0 [18.8 2.0 [14.0 450 (39.0 127.00 26.0 84.0 [18.0 [59.0
1.3 33.0 324 [106.0 206 |67.0 [15.0 49.0 42.0 1139.00 [28.0 92.0 [20.0 64.0
1.4 35.6 353 [116.0 [22.3 [73.0 [16.0 52.0 46.0 152.00 [30.0 1100.0 [21.0 69.0
1.5 38.1 38.0 [125.0 240 [79.0 [17.0 56.0 /50.0 163.00 [33.0 1107.0 [23.0 [74.0
16 40.6 40.8 134.0 25.7 840 |18.0 60.0 53.0 175.00 [35.0 [115.0 [24.0 [79.0
1.7 43.2 43.7 [143.0 27.5 [90.0 |19.0 64.0 57.0 [188.00 [37.0 [123.0 [26.0 84.0
1.8 457 46.4 152.0 29.2 96.0 21.0 68.0 61.0 [199.00 40.0 [131.0 [27.0 89.0
19 483 49.3 162.0 [31.0 [102.0 22.0 [72.0 65.0 212.0 420 [139.0 [29.0 94.0
20 50.8 521 [171.0 32.7 [107.0 23.0 [75.0 68.0 224.0 45.0 1146.0 [30.0 [99.0

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.

“For a list of exposures in each exposure group see Column 1 of Table 10.3.2.1(a).

Twhen calculating the minimum separation distance (D) using the formulas indicated, based on the
exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm). The
calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of
measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole foot.

Statement of Problem and Substantiation for Public Input

If the intent for separation from utilities is intended to prevent ignition of un-ignited releases, then utilities such as
phone lines, internet lines, etc. should not apply.

Related Public Inputs for This Document

Related Input
Public Input No. 116-NFPA 55-2020 [Section No. 11.3.2.2 [Excluding any Sub-Sections]]

Submitter Information Verification

Submitter Full Name: Tim Brown
FirstElement Fuel, Inc.

Organization:
Street Address:
City:

State:

Zip:

Submittal Date:
Committee:

Tue Jun 30 09:36:49 EDT 2020
IMG-AAA

Relationship
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l »\) IPuinc Input No. 69-NFPA 55-2020 [ Section No. 10.4.2.2.1 [Excluding any Sub-Sections]
NFPA

]
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The minimum distance from a bulk hydrogen compressed gas system located outdoors to specified
exposures shall be in accordance with Table 10.4.2.2.1(a), Table 10.4.2.2.1(b), or Table 10.4.2.2.1(c). (See
also Annex G.)

Table 10.4.2.2.1(a) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to
Exposures — Typical Maximum Pipe Size

>15 to >250 to >3000 to >7500 to
Pressure 250 psig <3000 psig <7500 psig =15,000 psig

Internal Pipe >103.4to >1724 to >20,684to >51,711 to
Diameter (ID) <1724 kPa <20,684 kPa <51,711 kPa =103,421 kPa

dmm 525nm  18.97mm

Group 1

m ft m ft m ft m ft
Exposures

Lot lines 5 16 6 20 4 13 5 16

Air intakes
(HVAC,
compressors,
other)

Operable
openings in
buildings and
structures

Ignition sources
such as open
flames and
welding

Group 2
Exposures

Exposed

persons other

than those 5 16 6 20 3 10 4 13
servicing the

system

Parked cars - - - - - - - -

Group 3
Exposures

Buildings of

noncombustible
non-fire-rated 4 13 5 16 3 10 4 13

construction

Buildings of
combustible - - - - - - _ _
construction

Flammable gas
storage systems
above or below
ground

Hazardous

materials

storage systems - - - - - - - -
above or below

ground

Heavy timber,

coal, or other

slow-burning - - - - : - - -
combustible

solids
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combustibles,
including fast-
burning solids
such as ordinary
lumber,
excelsior, paper,
or combustible
waste and
vegetation other
than that found
in maintained
landscaped
areas

Unopenable
openings in
buildings and
structures

Encroachment

by overhead
utilities
(horizontal
distance from

the vertical - -
plane below the
nearest

overhead
electrical wire of
building service)
Piping

containing other
hazardous -
materials

Flammable gas
metering_ and
regulating
stations such
as natural gas
Or propane

134 of 306

>15to >250 to >3000 to >7500 to
Pressure 250 psig <3000 psig <7500 psig =15,000 psig
Internal Pipe >103.4to >1724to >20,684to >51,711to
Diameter (ID) <1724 kPa <20,684 kPa <51,711 kPa =103,421 kPa
dmm 52.5mm  18.97mm
Ordinary

Building or
Structure

(a)_Sprinklered
building or
structure or
unspinklered
building or
structure having
noncombustible
contents

(b) Building with
adjacent walls
with fire
resistance
rating of 2
hours or greater

00000000

with footnote:
Where
clearance is
required for the
performance of
service or
maintenance-
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>15to >250 to >3000 to >7500 to
250 psig <3000 psig <7500 psig =15,000 psig

Pressure

Internal Pipe >103.4to >1724to >20,684to >51,711to
Diameter (ID) =1724 kPa =20,684 kPa =51,711 kPa 103,421 kPa

dmm 525mm  18.97mm

related
activities, a
minimum
horizontal
clearance of 5'
shall be
provided
between the
exterior wall
and the system

Table 10.4.2.2.1(b) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to
Exposures by Maximum Pipe Size with Pressures >15 to <3000 psig

>15 to <250 psig >250 to <3000 psig
_ >103.4 to <1724 kPa >1724 to <20,684 kPa
Pressure onsures*'r Q(posures*'r

I?::;‘—ME Group 1 Group 2 Group 3 | Group 1 Group 2 Group 3
ID d D= D =0.1019d - D= D= D =0.3384d - D=
0.0952d 0.3485 0.0762 0.3168d 0.4188 0.2636d
(in.) (mm) | m | ft m ft m| ft | m | ft m ft m | ft
0.2 51 05 20 (0.2 1.0 04 10 (16 50 (1.3 4.0 1.3 4.0
03 |76 0.7 20 04 1.0 06 20 24 80 P2 7.0 20 [7.0
04 |10.2 1.0 3.0 0.7 2.0 08 3.0 (32 [11.0 3.0 10.0 2.7 P.0
0.5 [12.7 1.2 4.0 0.9 3.0 1.0 3.0 4.0 [13.0 3.9 13.0 3.3 [11.0
06 |[15.2 14 5.0 (.2 4.0 12 40 48 [16.0 4.7 16.0 40 [13.0
0.7 [17.8 1.7 6.0 (1.5 5.0 14 40 (6 [19.0 5.6 18.0 4.7 (5.0
0.8 [20.3 19 6.0 (1.7 6.0 1.5 50 64 21.0 6.5 21.0 54 [18.0
09 229 22 7.0 2.0 7.0 1.7 6.0 [7.3 240 7.3 24.0 6.0 [20.0
1.0 254 24 80 2.2 7.0 19 6.0 8.0 [26.0 8.2 27.0 6.7 22.0
1.1 27.9 27 9.0 25 8.0 21 70 8.8 [29.0 9.0 30.0 7.4 24.0
1.2 305 29 |10.0 2.8 9.0 23 8.0 9.7 320 P.9 32.0 8.0 [26.0
1.3 33.0 3.1 10.0 3.0 10.0 25 8.0 [10.5 34.0 [10.7 35.0 8.7 [29.0
14 356 3.4 11.0 3.3 11.0 27 9.0 [11.3 37.0 |11.6 38.0 9.4 31.0
1.5 [38.1 3.6 [12.0 3.5 12.0 2.9 [10.0 12.1 40.0 125 41.0 10.0 33.0
16 406 3.9 13.0 3.8 12.0 3.1 10.0 [12.9 42.0 [13.3 44.0 10.7 |35.0
1.7 43.2 41 13.0 41 13.0 3.3 11.0 13.7 45.0 |14.2 47.0 11.4 37.0
1.8 457 44 140 4.3 14.0 3.5 11.0 145 47.0 15.0 49.0 12.0 40.0
1.9 483 46 150 4.6 15.0 3.7 12.0 15.3 50.0 15.9 52.0 12.7 42.0
20 50.8 48 [16.0 4.8 16.0 3.9 13.0 16.1 53.0 [16.8 55.0 13.4 44.0
21 53.3 51 [17.0 5.1 17.0 4.1 13.0 [16.9 55.0 [17.6 58.0 14.0 46.0

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.
“For a list of exposures in each exposure group see Column 1 of Table 10.4.2.2.1(a).

TWhen calculating the minimum separation distance (D) using the formulas indicated, based on the
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exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm). The
calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of
measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole foot.

Table 10.4.2.2.1(c) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to

Exposures by Maximum Pipe Size with Pressures >3000 to <15,000 psig

>3000 to <7500 psig

>20,684 to <51,711 kPa

>7500 to <15,000 psig

>51,711 to =103,421 kPa

Pressure Q(posures*'r onsures*'r
WB Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
ID d D=1.105d - | D=0.6831d | D=0.459d | D=1.448d - | D =0.9291d | D = 0.602d.-

4.078 -1.99 -0.355 5.368 -2.65 0.3103

(in) | (mm) | m ft m ft m | ft | m ft m ft m ft
02 5.1 16 5.0 1.5 5.0 20 70 2.0 7.0 20 7.0 3.0 9.0

03 76 43 1140 32 M1M0O0 30 [10.0 .0 [18.0 40 (140 4.0 14.0
04 10.2 72 240 5.0 [16.0 4.0 [140 9.0 [31.0 7.0 220 6.0 19.0
05 127 10.0 33.0 6.7 220 5.0 [18.0 [13.0 43.0 9.0 300 7.0 4.0
06 15.2 127 420 84 280 (70 220 [17.0 55.0 1.0 380 9.0 [29.0
0.7 17.8 15.6 51.0 [10.2 33.0 8.0 26.0 [20.0 [67.0 14.0 46.0 [10.0 [34.0
0.8 20.3 184 0.0 [11.9 [39.0 9.0 29.0 [24.0 [79.0 16.0 53.0 [12.0 [39.0
09 229 21.2 [70.0 [13.7 45.0 [10.0 33.0 28.0 91.0 19.0 61.0 [13.0 44.0
1.0 254 24.0 [79.0 154 50.0 [11.0 37.0 [31.0 [103.00 21.0 69.0 [15.0 [49.0
1.1 279 26.8 88.0 |17.1 56.0 [12.0 41.0 35.0 11500 23.0 [76.0 [16.0 [54.0
1.2 30.5 29.6 97.0 [18.8 2.0 [14.0 450 [39.0 127.00 26.0 84.0 [18.0 [59.0
1.3 33.0 324 [106.0 206 |67.0 [15.0 49.0 42.0 1139.00 [28.0 92.0 [20.0 64.0
14 356 353 [116.0 [22.3 [73.0 [16.0 52.0 46.0 152.00 [30.0 1100.0 [21.0 169.0
1.5 381 38.0 [125.0 240 [79.0 [17.0 56.0 50.0 163.00 [33.0 1107.0 [23.0 [74.0
1.6 40.6 40.8 134.0 25.7 840 |18.0 60.0 53.0 175.00 (35.0 [115.0 [24.0 [79.0
1.7 43.2 43.7 [143.0 27.5 [90.0 |19.0 4.0 57.0 [188.00 (37.0 [123.0 [26.0 84.0
1.8 457 46.4 152.0 29.2 96.0 21.0 68.0 61.0 [199.00 40.0 [131.0 [27.0 89.0
1.9 483 49.3 162.0 [31.0 [102.0 22.0 [72.0 65.0 212.0 42.0 [139.0 [29.0 94.0
2.0 50.8 521 [171.0 32.7 [107.0 23.0 [75.0 68.0 224.0 45.0 1146.0 [30.0 [99.0

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.

“For a list of exposures in each exposure group see Column 1 of Table 10.3.2.1(a).

TWhen calculating the minimum separation distance (D) using the formulas indicated, based on the
exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm). The
calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of
measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole foot.

Statement of Problem and Substantiation for Public Input

This line was removed, but left a gap for distance between these exposures and the hydrogen bulk system. These
have been 0 or 5 feet depending on the need for maintenance. Fire barrier or exterior building walls would be in

this category. This also makes more consistent with the Chapter 11 LH2 table with the exception of the fire
resistance rating of 2 hours in instead of 3 to better align with the gaseous requirements.

Submitter Information Verification

Submitter Full Name: David Farese
Organization: Air Products and Chemicals, In
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l ﬂ\’ IPuinc Input No. 67-NFPA 55-2020 [ New Section after 10.4.2.2.1.1 ]
NFPA

TITLE OF NEW CONTENT

Insert new: 10.4.2.2.1.2* The minimum distance to exposures for individual components of the bulk
hydrogen compressed gas system shall be taken from Table 10.4.2.2.1 (a), (b), or (c) based on
the maxiumum internal diameter and respective system design pressure in which they are installed.

components of a bulk hydrogen compressed gas system. The exposure distances are a function of
exposure type (Groups 1, 2, and 3), system design pressure, and maximum internal diameter. A bulk
hydrogen compressed gas system may have portions of the system that operate within differing pressure
ranges. For example, components that operate within a system between 15 and 250 psig with a largest
pipe size less than or equal to 52.5 mm have a minimum Group 1 exposure distance of 16 feet.
Components that operate within a different portion of the system between 250 psig and 3000 psig with the
largest pipe size less than or equal to 18.97 mm have a minimum Group 1 exposure of 20 feet. It is not
necessary to apply the 20 feet minimum Group 1 exposure distances to the components that form a portion
of the system that operate between 15 and 250 psig.

Statement of Problem and Substantiation for Public Input

The separation distances are a function of Exposure Group, system pressure and line diameter. Many systems
have portions which operate at differing pressures or are of different line size. Since the hazard is aligned with the
potential leakage, it's logical to apply the appropriate separation distance for each portion of the system of a given
pressure or line size. This is also consistent with existing material that uses similar logic for LH2 and GH2
distances being applied to their respective portions of the system.

Submitter Information Verification

Submitter Full Name: David Farese

Organization: Air Products and Chemicals, In
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 26 01:05:46 EDT 2020
Committee: IMG-AAA
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l »\' IPuinc Input No. 64-NFPA 55-2020 [ Section No. 10.4.2.2.4.1 ]
NFPA

10.4.2.2.4.1* Passive Means.

Except for distances to air intakes, the distances to Group 1 and 2 exposures shown in Table 10.4.2.2.1(a),
Table 10.4.2.2.1(b), and Table 10.4.2.2.1(c) shall be permitted to be reduced by one-half and Group 3
exposures shall be permitted to be reduced to 0 ft (0 m) where fire barrier walls are located between the
system and the exposure and constructed in accordance with the following:

(1) The fire barrier wall shall be without openings or penetrations.

(2) Penetrations of the fire barrier wall by conduit or pipign shall be permitted provided that the
penetration is protected with a firestop system in accordance with the adopted building code.

(3) Fire barrier walls shall have a minimum fire resistance rating of not less than 2 hours.

(4) The fire barrier wall shall interrupt the line of sight between the bulk hydrogen compressed gas system
and the exposure.

(5) The configuration of the fire barrier shall allow natural ventilation to prevent the accumulation of
hazardous gas concentrations:

(6) The
numberof

(7) _fire barrier

(8) Thefire-barrier- wall shall not have more than two sides at 90 degree (1.57 rad) directions or not more
than three sides with connecting angles of 135 degrees (2.36 rad), except as provided in
10.4.2.2.4.1(6).

(9)* The connecting angles between fire barrier walls shall be permitted to be reduced to less than 135
degrees (2.36 rad) for installations consisting of three walls when in accordance with 8.12.2.7.2.

(10Where the number of fire barrier walls creates a court or enclosed court, the requirements of Section
X.X.X shall apply.

(11) Fire barrier walls shall be designed and constructed as a structure in accordance with the requirements
of the building code without exceeding the specified allowable stresses for the materials of
construction-utilized-and- construction and shall be designed to resist the overturning effects or failure
caused by lateral forces due to deflagration overpressure, wind,-seil flood, floed,- and seismic events.

(12) Where clearance is required between the bulk hydrogen compressed gas system and the barrier wall
for the performance of service or maintenance-related activities, a minimum horizontal clearance of 5 ft
(1.5 m) shall be provided between the structure and the system.

(13) The fire barrier wall shall be either an independent structure or the exterior wall of the building adjacent
to the storage or use area when the exterior building wall meets the requirements for fire barrier walls.

(14) The construction requirements for a fire barrier wall that is part of a hydrogen equipment enclosure and
used to reduce separation distances shall be in accordance with 7.1.23.16 of NFPA 2.

Statement of Problem and Substantiation for Public Input
This proposal is complementary to the Public Input for Courts and makes modifications to the current fire barrier

requirements to match. The first subparagraph was added to make consistent with Chapter 8 and NFPA 2 Chapter
7.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 63-NFPA 55-2020 [New Section after 10.4.3.1.12]
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l »\' IPuinc Input No. 113-NFPA 55-2020 [ Section No. 10.4.2.2.5.2 ]
NFPA

10.4.2.2.5.2

The minimum- separation distance between independent gaseous and liquid systems integrated-into-a

- - shall meet the minimum distance requirements for Group 3 Exposures shown in Tamle

7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b), and Table 7.3.2.3.1.1(A)(c) _unless integrated with a shared
control system in which case the distance can be reduced to 0 ft (O m). [ 55: 10.4.2.2.5.2]

Statement of Problem and Substantiation for Public Input

The way the code is currently written appears to be the opposite of the way that it should be. An integrated
GH2/LH2 system should not require separation distances, whereas two independent systems that happen to be
sited adjacent to one another should be treated as separate Group 3 hazards.

Submitter Information Verification

Submitter Full Name: Tim Brown

Organization: FirstElement Fuel, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 30 08:36:34 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 60-NFPA 55-2020 [ New Section after 10.4.3.1.6.6 ]
NFPA

10.4.3.1.6.7 The minimum distances to exposures in Table 10.4.2.2.1(a), Table 10.4.2.2.1(b), and Table
10.4.2.2.1(c) shall not apply to those portions of the system which are located underground in accordance
with 10.4.3, but shall apply to any portions of the system which are above ground.

Statement of Problem and Substantiation for Public Input

Currently it is not clear whether the setback distances would apply to parts of the system that are buried. The
setback distance tables are specified and required in Section 10.4.2, whereas the requirements for bulk
underground systems are given in 10.4.3; if a system was installing a system as per 10.4.3, the setback distances
in 10.4.2 would seem to not apply, except for the the portions of the system which are not physically underground
in which case 10.4.2 would seem to apply. This makes that distinction explicit and states which portions of the
system are subject to the setback distances.

This addition was developed as part of the NFPA 2 Storage Task Group and is submitted with the consensus of
that group.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 61-NFPA 55-2020 [New Section after 11.4.3.2.4] Similar proposals for gas and liquid
Public Input No. 61-NFPA 55-2020 [New Section after 11.4.3.2.4]

Submitter Information Verification

Submitter Full Name: Brian Ehrhart

Organization: Sandia National Laboratories
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Zip:

Submittal Date: Thu Jun 25 13:41:17 EDT 2020
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l »\) IPuinc Input No. 63-NFPA 55-2020 [ New Section after 10.4.3.1.12 ]
NFPA
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7.3.2.5 Courts

Where a bulk gas system is located within 3 or more exterior building or fire barrier walls that form a court, the installatio

a) Courts shall have natural or mechanical ventilation in accordance with Section 6.18.

b) Explosion control shall be provided in accordance with the requirements of Section 6.10.

c) The distance from any part of the system to exterior building walls and related exposures must meet the requirements

d) Fire barrier walls must meet the requirements of Section 7.3.2.3.1.2 (A)_subparagraphs 1 through 4 and 7 through 10.

e) Vents and ventilation exhausts shall terminate above the walls or outside of the court.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...
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Statement of Problem and Substantiation for Public Input

Three and four wall courts have been widely used for gaseous hydrogen systems even though they are not
permitted per Chapter 7. The intent of this proposal is to require necessary design features to safely install these
systems. Bulk gas systems are allowed within indoor areas and detached buildings. This proposal conservatively
requires comparable safeguards for 3 and 4 wall enclosures as are currently required for these indoor and
detached building installations that also include a roof. 3 or 4 walls with no roof inherently increases safety by
providing less confinement and less ability to trap hydrogen.

Related Public Inputs for This Document

Related Input
Public Input No. 64-NFPA 55-2020 [Section No. 10.4.2.2.4.1]

Submitter Information Verification

Submitter Full Name: David Farese

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Organization: Air Products and Chemicals, In

Submittal Date: Thu Jun 25 23:52:18 EDT 2020
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| W IPuinc Input No. 59-NFPA 55-2020 [ Chapter 11 ]
NFPA
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Statement of Problem and Substantiation for Public Input
This public input is proposing to re-align NFPA 2 with the requirements in NFPA 55. It is a placeholder comment to
allow work to be done by a task group in the future to better align the documents based upon feedback from the
NFPA2/55 Scope Joint Working Group. A Public Comment will be submitted with exact language changes.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 56-NFPA 55-2020 [Chapter 7] Related PI
Public Input No. 57-NFPA 55-2020 [Chapter 6] Related PI
Public Input No. 58-NFPA 55-2020 [Chapter 10] Related PI

Public Input No. 56-NFPA 55-2020 [Chapter 7]
Public Input No. 57-NFPA 55-2020 [Chapter 6]
Public Input No. 58-NFPA 55-2020 [Chapter 10]

Submitter Information Verification

Submitter Full Name: Spencer Quong

Organization: Toyota/Quong & Associates Inc.
Street Address:

City:
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Zip:

Submittal Date: Thu Jun 25 11:16:36 EDT 2020

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

7/16/2020, 1:36 PM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

Attachment F - NFPA 55 Public Inputs

Committee: IMG-AAA

157 of 306 7/16/2020, 1:36 PM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

Attachment F - NFPA 55 Public Inputs

| W IPuinc Input No. 86-NFPA 55-2020 [ Chapter 11 ]
NFPA
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Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. Per the committee
scope statements the HYD Committee has "primary responsibility for documents on the storage, transfer,
production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and liquid
hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This is best
accomplished inin 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 11.

Related Public Inputs for This Document

Related Input Relationship

Refers user to NFPA 2 for requirements re:
gaseous hydrogen.

Refers user to NFPA 2 for requirements re:
liquid hydrogen.

Public Input No. 77-NFPA 55-2020 [Section No. 7.6.1.2]

Public Input No. 81-NFPA 55-2020 [New Section after 8.1.3]

Public Input No. 96-NFPA 55-2020 [Sections A.11.1, A.11.1.1,
A11.2.3,A.11.2.3.2, A.11.2.3.6...]

Public Input No. 104-NFPA 55-2020 [Section No. 3.3.95.10]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.
Street Address:

City:

State:

Zip:
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l »\' IPuinc Input No. 29-NFPA 55-2020 [ Section No. 11.2.4.2.2.1 ]

11.2.4.2.2.1*

The remotely operated emergency iselation- shutoff valve shall be operated by a remotely located,

manually activated shutdown control.

Statement of Problem and Substantiation for Public Input

The defined term in 3.3.38 is for an Emergency Shutoff Valve not an Emergency Isolation Valve.

Submitter Information Verification

Submitter Full Name: Robert Sutter

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

B&R Compliance Associates

Tue Jun 23 11:03:45 EDT 2020
IMG-AAA
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l »\) IPuinc Input No. 112-NFPA 55-2020 [ Section No. 11.3.2.2 ]
NFPA

11.3.2.2¢
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The minimum distance from bulk liquefied hydrogen systems ofindicated-capacity- to specified exposures

shall be in accordance with Table 11.3.2.2 (a), Table 11 . 3.2.2 (b) and Table 11.3.2.2 (c).

Table 11.3.2.2-Minimum- 2(a) Minimum_Distance from Outdoor Bulk Liquefied Hydrogen [LH2] Systems
to Exposures
- Jotal BulkLiquefied- Hydrogen-Storage - 39.-7-gal-to-3500-gal 150-Lt0-13,250-L - 3501-gal-to

13,251 L10-56,781-L - 15,001 galto-75,000-gal 56,782 L 10-283,906 L Typeof
Exposur—ef-tm f-tm ftmGroup4 -------- -’I—I=et-l+nes2-57—6 59-15 75 23 2-Airintakes-[heating;
epem'ngs -------- —Qpeaable—epemngs—m—bu#dmgs—and—s%e@;eslé%-lé%lé%%
sgu;ses-sueh-as-open-ﬂames-and-weldmgm% 59-15 59-15G¢ou-p-2 -------- 5 Placesof public

S d

assembl-y7-523 523-75236:

g#eundlézs -7-523 15234-2—I=|ea¥y—mq4bekeeal—epethepslew—bumqg—eembushble
solids 8016 - 75 23 - 100 30-6 13 Wallopenings - - - —----

s#uetu%es%é?—@ 5045- 5(—)4544—ln4et—te—unde+cg«ceund—sewe¢s54—5 5-1—5 54—545—U¢Hmes

257—5 2575- 257—5—(e+l2+mng—eeniammg—eme¥
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Table 11.3.2.2(b) Minimum Distance from Outdoor Bulk Liquefied Hydrogen [LH2] Systems to Exposures
by Maximum Pipe Size

Relief Pressure <30 psig 30to75 psig 75 %0 120 psig
(gauge) <21 kPa 21to 52 kPa 52 to 83 kPa
Exposures Groupl |Group2 |Group3 |Groupl |Group2 |Group3 |Groupl |Group2 | Group3
Internal Pipe
Diameter
in mm m | ft |m |ft \m|ft m]|ft ft |m [ft m|ft ft ft
0.1 25(05|16|04|14|05|15|07(22|06|18|06| 2|08|26|07|22|07 |24
0.25 64(12 39| 1/32| 1|34|16|54|13 43|14 /45| 2|65|16 521653
05| 12724 (78|18 |61 |18 (5933|1125 (82 |24|78| 4|13| 3|99|27| 9
0.75 1936|1227 |88 |25| 8|49 | 16 (3.7 | 12 |3.2| 11 |56 19|42 | 14 (3.5 | 12
1 254 148| 16|33 | 11 29|94 61| 20 46| 15|38 | 12|75 | 24|55 | 18 |43 | 14
125| 318| 6|20 (41| 13|34 | 11 76| 25|56 | 18 44| 14|93 | 30 (67| 22| 5| 16
15 381 (71| 23 |48 16|38| 12 /91| 30|66 | 22| 5| 16| 11| 36 |79 | 26 5.7 | 19
175| 44483 | 2755|1842 | 14| 11| 34|76 | 25 55| 18| 13| 42 |9.2| 30 |63 | 21
2 508 (95| 31|62 20)|46| 15| 12| 39|86 | 28| 6| 20| 14| 48| 10| 34 (72| 24
225| 572 | 11|35/69| 23| 5|16 13| 44|96 | 31 66| 22| 16| 54| 12| 38 |78 | 26
2.5 635 12| 39|77 | 25|54 | 18| 15| 49| 10| 34|71 | 23| 18| 59| 13| 42 (86| 28
275 | 69.8| 13|43 83| 27|57 | 19| 16| 53| 12| 38 78| 26| 20| 65| 14| 46 | 9.3 | 31
3 76.2 | 14 | 47 9])30(62| 20| 18| 58| 12| 41 (85| 28| 22| 71| 15| 49| 10| 33

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.

*For a list of exposures in each exposure group, see Column 1 of Table 11.3.2.2(a).

Table 11.3.2.2(c) Minimum Distance from Outdoor Bulk Liquefied Hydrogen [LH2] Systems to Exposures
by Maximum Pipe Size

Relief Pressure 120 to 165 psig 165 to 210 psig 210 to 255 psig
(gauge) 83 to 114 kPa 114 to 145 kPa 145 to 176 kPa
Exposures Groupl Group2 |[Group3 | Groupl |[Group2 | Group3 |Groupl | Group2 | Group3
Internal Pipe
Diameter
in mm m |ft | m|ft m|ft m | ft m|ft m|ft m ft & m]|f ft
0.1 25| 1)31|08)25/08|28|11|37|09(29/09| 3|13|43| 1|33| 1 34
0.25 64|24 |77 (18| 6|18|59|26|85| 2|64 |17 57| 3|98|22|72|19 |62
0.5 127 |47 15|35 11| 3|99| 5| 16|36 12 /28| 9|58 19 |41| 13| 3|98
0.75 19 66| 22|48 | 16 38| 12|74 | 24 52| 17|36 | 12 85| 28|59 | 19| 4| 13
1) 25487 | 28|63 | 21|46 15|97 | 32|68 22 (45| 15| 11| 37|77 | 25|51 17
125| 318)| 11| 35|77| 25|53 | 18| 12| 39|83 | 27 (55| 18| 14| 46 (9.5| 31 |6.2 | 20
15| 381 | 13| 42 91| 30|6.2| 20| 14| 47 |98 | 32|63 | 21| 17| 54| 11| 37 |7.2 | 24
175| 444| 15|49 | 10| 34|71 | 23| 17| 55| 1137 (73| 24| 19| 63| 13| 43|83 27
2| 508|117 | 55| 12| 39|79 26| 19| 62| 13| 42 (82| 27| 22| 72| 15| 48 9.2 | 30
225| 572 | 19|62 13| 43|88 |29 21| 70| 14| 47| 9| 30| 25| 81| 16| 54| 10| 33
2.5 635 | 21| 69| 15| 48|96 | 32| 24| 77| 16| 52| 10| 33| 27 | 8| 18| 59| 11| 37
275 | 698 | 23| 75| 16| 52| 11| 35| 26| 8 | 17| 57| 11| 36| 30| 98| 20 | 65| 13| 42
3 762 | 25| 82| 17 | 56| 11| 37| 28 | 92| 19| 62 | 12| 38| 33 (107 | 22| 71 | 13| 43
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Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.

*For a list of exposures in each exposure group, see Column 1 of Table 11.3.2.2(a ).
11.3.2.21*

The distance shall be measured from the part of the bulk liquefied hydrogen system closest to the
exposure.

11.3.2.2.2¢

The vent stack shall not be considered part of the bulk liquid hydrogen system for determining separation

11.3.2.2.3*

Except for distances to air intakes, the distances to Group 1 and 2 exposures shown in Tables 11.3.2.2

by one-half and shall not apply to Group 3 exposures where fire barrier walls are located between the system and the

exposure and when constructed in accordance with 8.6.2.1 and 11.3.2.2

11.3.2.2.5-

When fire barrier walls of three sides are used, piping and control systems serving stationary tanks shall be
located at the open side of the enclosure created by the barrier walls to provide access for filling and
ventilation.

(A)
Vertical tanks shall be located at a distance not less than one tank diameter from the enclosing walls.

(B)
Where horizontal tanks are used, the distance to any enclosing wall shall be not less than one-half the
length of the tank.

Statement of Problem and Substantiation for Public Input

The scientific basis for table 11.3.2.2 is unclear. There is no evidence that exposure distances should be a function
of storage volume. With the exception of cold temperature hazard (cryogenic 'burn'), the hazards from liquid
hydrogen system leaks are similar to compressed gaseous hydrogen leaks, and the extent of an unignited or
ignited release will be a function of the system operating pressure and the leak size.

Following the logic in Annex E for gaseous bulk storage, we have regrouped the exposures and calculated
exposure distances as a function of system pipe size and pressure. Calculations were done using Sandia's
HyRAM models, assuming a 1% leak area as a typical size, and a factor of safety of 2 due to uncertainty in the
leak size and the modeling. Group 1 distances were calculated as the greater of the streamline distance to an 8%
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concentration or a bird's-eye heat flux of 1.577 kW/m”*2. Group 2 distances were calculated as the bird's-eye
distance to a heat flux of 4.732 kW/m”"2, and the Group 3 distances were calculated as the bird's eye view distance

to a flame length or a heat flux of 20 kW/m*2.

We presented this material to the NFPA 2 storage task group with positive feedback regarding this approach.

This has also been submitted as Public Input 262 to NFPA 2, as this section is extracted to that document.

Submitter Information Verification

Submitter Full Name: Ethan Hecht

Organization: Sandia National Laboratories
Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 29 17:21:42 EDT 2020
Committee: IMG-AAA
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l »\) IPuinc Input No. 49-NFPA 55-2020 [ Section No. 11.3.2.2 ]
NFPA

11.3.2.2¢
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The minimum distance from bulk liquefied hydrogen systems of indicated capacity shall be in accordance
with Table 11.3.2.2.

Table 11.3.2.2 Minimum Distance from Bulk Liquefied Hydrogen Systems to Exposures

- Total Bulk Liquefied Hydrogen Storage

39.7 gal 3501 gal 13,251 L 15,001 gal 56,782 L
150 L to

o to 13.250 L - to to : to to

3500 gal —><22= 15,000 gal 56,781 L 75,000 gal 283,906 L

Type of Exposure ft m - ft m - ft m

Group 1 - - - - - -
1. Lot lines 257.6 - 5015 - 75 23

2. Air intakes

[heating,

ventilating, or air-

conditioning 7523 - 7523 - 75 23
equipment (HVAC),

compressors,

other]

3. Wall openings - - - - R _
Operable
openings in
buildings and
structures

7523 - 7523 - 75 23

4. Ignition sources
such as open 5015 - 5015 - 50 15
flames and welding

Group 2 - - - - R _

5. Places of public
assembly

6. Parked cars

(distance shall be

measured from the 257.6 - 257.6 - 25 7.6
container fill

connection)

Group 3 - - - - - - - -

7. Building or
structure

7523 - 7523 - 75 23

(a) Buildings
constructed of
noncombustible or - - - - _ _
limited-combustible
materials

(1) Sprinklered
building or
structure or
unsprinklered
building or
structure having
noncombustible
contents

(2)
Unsprinklered
building or
structure with
combustible
contents

(i) Adjacent
wall(s) with fire
resistance rating
less than 3 hours

531.5 - 531.5 - 53 1.5

257.6 - 5015 - 75 23
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- Total Bulk Liquefied Hydrogen Storage

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

39.7 gal

3500 gal

150 L to
13,250 L -

(i) Adjacent
wall(s) with fire
resistance rating of
3 hours or greaterb

(b) Buildings of
combustible - -
construction

(1) Sprinklered
building or
structure

2)
Unsprinklered
building or
structure

5015

5015

8. Flammable gas
storage or systems
(other than
hydrogen) above or
below ground

5015

9. Between
stationary liquefied
hydrogen
containers

515

10. All classes of
flammable and
combustible liquids
(above ground and 5015
vent or fill openings

if below ground)®

11. Hazardous
materials storage
or systems
including liquid
oxygen storage
and other oxidizers,
above or below
ground

7523

12. Heavy timber,
coal, or other slow-
burning
combustible solids

13. Wall openings - -

Unopenable
openings in
buildings and
structures

14. Inlet to
underground 5
sewers

15. Utilities
overhead, including
electric power,
building services,
or hazardous
materials piping

5015

257.6

1.5

179 of 306

3501 gal

13,251 L 15,001 gal 56,782 L

15,000 gal

ft

5015

7523

7523

7523

7523

7523

5015

to

m

to - to to
56,781 L 75,000 gal 283,906 L

- ft m

1.5

- 50 15

- 10030.5

- 75 23

1.5

- 10030.5

- 75 23

- 100 30.5

- 50 15

1.5
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- Total Bulk Liquefied Hydrogen Storage
39.7 gal 3501 gal 13,251L

15,001 gal 56,782 L

150 L to
S to 13.250 L - to to - to to
3500 gal —=—— 15,000 gal 56,781 L 75,000 gal 283,906 L
Type of Exposure ft m - ft m - ft m

systems

(a) Horizontal
distance from the
vertical plane
below the nearest 5015 - 5015 - 50 15
overhead wire of
an electric trolley,
train, or bus line

(b) Horizontal
distance from the
vertical plane
below the nearest
overhead electrical
wire

(c) Piping
containing other
hazardous
materials

16. Flammable gas
metering and
regulating stations
above grade

257.5 - 257.5 - 25 75

154.6 - 154.6 - 15 4.6

154.6 - 154.6 - 15 4.6

a Portions of wall less than 10 ft (3.1 m) (measured horizontally) from any part of a system must have a fire
resistance rating of not less than 1 hour.

b Exclusive of windows and doors.

€ The separation distances for Class IlIB combustible liquids shall be permitted to be reduced to 15 ft
(4.6 m).

11.3.2.2.1*

The distance shall be measured from the part of the bulk liquefied hydrogen system closest to the
exposure.

11.3.2.2.2%

The vent stack shall not be considered part of the bulk liquid hydrogen system for determining separation
distances in 11.3.2.2. (See Table 11.3.2.2.)

11.3.2.2.3

The distances in 1,7, 8, 10, 11, 12, and 42-4n- 13 in Table 11.3.2.2 shall be permitted to be reduced by two-
thirds, but to not less than 5 ft (1.5 m), for insulated portions of the system.

11.3.2.2.4¢

The distances in 1, 7, 8, 10, 11, 12, and 42- 13 in Table 11.3.2.2 shall be permitted to be reduced to 0 ft
(0 m) by the use of fire barrier walls having a fire resistance rating of not less than 2 hours when
constructed in accordance with 8.6.2.1 and 11.3.2.2.

11.3.2.2.5

The fire barrier or the insulated liquefied hydrogen tank shall interrupt the line of sight between uninsulated
portions of the liquefied hydrogen storage system and the exposure.

11.3.2.2.6

The fire barrier wall shall not have more than two sides at 90 degree (1.57 rad) directions or not more than
three sides with connecting angles of not less than 135 degrees (2.36 rad).

11.3.2.2.6.1*

The connecting angles between fire barrier walls shall be permitted to be reduced to less than 135 degrees
(2.36 rad) for installations consisting of three walls when in accordance with 8.12.2.7.2.
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11.3.2.2.6.2*

When fire barrier walls of three sides are used, piping and control systems serving stationary tanks shall be
located at the open side of the enclosure created by the barrier walls to provide access for filling and
ventilation.

(A)
Vertical tanks shall be located at a distance not less than one tank diameter from the enclosing walls.
(B)

Where horizontal tanks are used, the distance to any enclosing wall shall be not less than one-half the
length of the tank.

Statement of Problem and Substantiation for Public Input

The hazards from an inoperable window (line 13 in table 11.3.2.2) are equivalent to the hazards from other
exposures that can have their distances reduced by the methods of sections 11.3.2.2.3 and 11.3.2.2.4.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization: Compressed Gas Association
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 17:13:51 EDT 2020
Committee: IMG-AAA
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l »\) IPuinc Input No. 116-NFPA 55-2020 [ Section No. 11.3.2.2 [Excluding any Sub-Sections]
NFPA

]
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with Table 11.3.2.2.

The minimum distance from bulk liquefied hydrogen systems of indicated capacity shall be in accordance

Table 11.3.2.2 Minimum Distance from Bulk Liquefied Hydrogen Systems to Exposures

Total Bulk Liquefied Hydrogen Storage

39.7 gal

3500 gal

3501 gal

13,251 L 15,001 gal 56,782 L

150 L to

fo 33250L -

to

15,000 gal

to
283,906 L

to
75,000 gal

to :
56,781 L

m - ft

m

- ft m

Group 1 - -

1. Lot lines 257.6

2. Air intakes
[heating, ventilating,
or air-conditioning
equipment (HVAC),
compressors, other]

7523

3. Wall openings - -

Operable
openings in
buildings and
structures

7523

4. Ignition sources
such as open
flames and welding

5015

Group 2 - -

5. Places of public

7523
assembly

6. Parked cars

(distance shall be
measured from the 257.6
container fill

connection)

Group 3 - -

7. Building or
structure

(a) Buildings
constructed of
noncombustible or - -
limited-combustible
materials

(1) Sprinklered
building or structure
or unsprinklered
building or structure 521.5
having
noncombustible
contents

2)
Unsprinklered
building or structure - -
with combustible
contents

(i) Adjacent
wall(s) with fire
resistance rating
less than 3 hours

(i) Adjacent
wall(s) with fire
resistance rating of

257.6

515
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- 5015

- 7523

- 7523

- 5015

- 7523

- 257.6

. 5315

- 5015

1.5

- 75 23

23

23

15

23

7.6

. 538 1.5

- 75 23

1.5
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- Total Bulk Liquefied Hydrogen Storage

39.7 gal 3501 gal 13,251 L 15,001 gal
to to : to
15,000 gal 56,781 L 75,000 gal

150Lto
3500 gal 13250L -

Type of Exposure ft m

b

=4
3
=
3

3 hours or greater
(b) Buildings of

combustible - - - - - - - -
construction

(1) Sprinklered
building or structure

2)
Unsprinklered 5015 - 7523 -
building or structure

5015 - 5015 - 50 15

10030.5

8. Flammable gas
storage or systems
(other than
hydrogen) above or
below ground

5015 - 7523 - 75 23

9. Between
stationary liquefied 5 1.5 - 5 15 - 5 15
hydrogen containers

10. All classes of

flammable and

combustible liquids

(above ground and 5015 - 7523 -
vent or fill openings

if below ground)®

10030.5

11. Hazardous

materials storage or

systems including

liquid oxygen 7523 - 7523 -
storage and other

oxidizers, above or

below ground

75 23

12. Heavy timber,
coal, or other slow-
burning combustible
solids

5015 - 7523 - 10030.5

13. Wall openings - - - - - - - ,

Unopenable
openings in
buildings and
structures

14. Inlet to
underground 515 - 515 - 5 15
sewers

15. Utilities
overhead, including
electric power ;

257.6 - 5015 - 50 15

operating above 50
volts, or hazardous
materials piping
systems

(a) Horizontal
distance from the
vertical plane below 5015 - 5015 -
the nearest
overhead wire of an

50 15

56,782 L
to
283,906 L
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- Total Bulk Liquefied Hydrogen Storage

39.7 gal 3501 gal

13,251 L

150Lto
3500 gal 13250L -

Type of Exposure ft m - ft m -

electric trolley, train,
or bus line

(b) Horizontal
distance from the
vertical plane below
the nearest
overhead electrical
wire

(c) Piping
containing other
hazardous materials

257.5 - 2575 -

154.6 - 154.6 -

16. Flammable gas
metering and
regulating stations
above grade

154.6 - 154.6 -

- to to to

15,001 gal 56,782 L
to to
75,000 gal 283906L

ft m

25 7.5

15 4.6

15 4.6

resistance rating of not less than 1 hour.

b Exclusive of windows and doors.
(4.6 m).

Statement of Problem and Substantiation for Public Input

phone lines, internet lines, etc. should not apply.
Related Public Inputs for This Document
Related Input

Public Input No. 115-NFPA 55-2020 [Section No. 10.4.2.2.1
[Excluding any Sub-Sections]]

Submitter Information Verification

Submitter Full Name: Tim Brown
Organization:
Street Address:
City:

State:

Zip:

Submittal Date:
Committee:

FirstElement Fuel, Inc.

Tue Jun 30 09:39:14 EDT 2020
IMG-AAA

a@ Portions of wall less than 10 ft (3.1 m) (measured horizontally) from any part of a system must have a fire

C The separation distances for Class [1IB combustible liquids shall be permitted to be reduced to 15 ft

If the intent for separation from utilities is intended to prevent ignition of un-ignited releases, then utilities such as

Relationship

Same change to both GH2 and
LH2 tables
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l »\) IPuinc Input No. 65-NFPA 55-2020 [ Section No. 11.3.2.2 [Excluding any Sub-Sections] ]
NFPA
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The minimum distance from bulk liquefied hydrogen systems of indicated capacity shall be in accordance
with Table 11.3.2.2.

Table 11.3.2.2 Minimum Distance from Outdoor Bulk Liquefied Hydrogen Systems to Exposures

- Total Bulk Liquefied Hydrogen Storage

39.7 gal 3501 gal 13,251 L 15,001 gal 56,782 L
= to to to = to to
3500 gal 15,000 gal 56,781 L 75,000 gal 283,906 L

150 L to
13,250 L -

Type of ft m } fit m .
Exposure

I~

m

Exposure
Group 1

1. Lot lines 25 76 - 5015 - 75 23

2. Air intakes
[heating;
'e Iti at.l g) el
75 23 - 7523 - 75 23

{HVAC),
compressors,
other]

3. Wall
openings

Operable
openings in
buildings and
structures

75 23 - 7523 - 75 23

4. Ignition

sources such as 50 15 ~ 5015
open flames

and welding

Exposure
Group 2

5-Places-of
public
assembly 5.
Exposed
persons other
than those
servicing_the
system

75 23 - 7523 - 75 23

6. Parked cars
(distance shall
be measured
from the
container fill
connection)

25 76 - 257.6 - 25 76

Exposure
Group 3

7. Building or
structure

(a) Buildings
constructed of
noncombustible
or limited- -
combustible
materials

(1)
Sprinklered
building or
structure or

53 15 - 5315 - 53 1.5
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Total Bulk Liquefied Hydrogen Storage

39.7 gal

3500 gal

150 L to
13,250 L

Type of
Exposure =

unsprinklered
building or
structure having
noncombustible
contents

(2)
Unsprinklered
building or
structure with
combustible
contents

(i)
Adjacent wall(s)
with fire
resistance
rating less than
3 hours

(i)
Adjacent wall(s)
with fire
resistance
rating of 3 hours
or greaterb

(b) Buildings
of combustible - -
construction

(1)
Sprinklered
building or
structure

(2)
Unsprinklered
building or
structure

25 76

5 15

50 15

50 15

8. Flammable
gas storage or
systems (other
than hydrogen)
above or below
ground

9. Between

stationary

liquefied 5 15
hydrogen

containers

50 15

10. All classes

of flammable

and combustible

liquids (above 50 15
ground and vent

or fill openings if

below ground)®

11. Hazardous
materials 75 23
storage or

m

3501 gal

13,251 L

to
15,000 gal

5015

5015

7523

7523

7523

7523

to
56,781 L

15,001 gal
to
75,000 gal

ft m

75 23

50 15

10030.5

75 23

10030.5

75 23

56,782 L
to
283,906 L
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- Total Bulk Liquefied Hydrogen Storage

39.7 gal 3501 gal 13,251L 15,001 gal 56,782 L
150 L to
- to 13250 L - to to - to to
3500 gal —=—— 15,000 gal 56,781 L 75,000 gal 283,906 L

Type of
t
Exposure =

systems
including liquid
oxygen storage
and other
oxidizers, above
or below ground

12. Heavy
timber, coal, or
other slow-
burning
combustible
solids

13. Wall
openings

m - ft m - ft m

50 15 - 7523 - 100 30.5

Unopenable
openings in
buildings and
structures

14. Inlet to
underground 510 1.5 -105 15 -
sewers

15. Utilities

overhead,

including

electric power,

building - - - - - - - -
services, or

hazardous

materials piping

systems

(a) Horizontal
distance from
the vertical
plane below the
nearest 50 15 - 5015 - 50 15
overhead wire
of an electric
trolley, train, or
bus line

(b) Horizontal
distance from
the vertical
plane below the 25 7.5 - 257.5 - 25 75
nearest
overhead
electrical wire
(c) Piping
containing other
hazardous
materials

25 76 - 5015 - 50 15

=
[0y

1.5

15 4.6 - 154.6 - 15 4.6

16. Flammable

gas metering

and regulating 15 4.6 - 154.6 - 15 4.6
stations above

grade
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a Portions of wall less than 10 ft (3.1 m) (measured horizontally) from any part of a system must have a fire
resistance rating of not less than 1 hour.

b Exclusive of windows and doors.

C The separation distances for Class |1IB combustible liquids shall be permitted to be reduced to 15 ft
(4.6 m).

Statement of Problem and Substantiation for Public Input

Align nomenclature and exposures with the GH2 table from Chapter 10.

Analysis has shown that LH2 spills can project as far as 10' from the leak source, so it's warranted to increase the
distance to drains to 10" to prevent the migration of H2 into enclosed areas where the H cloud can propagate
significant distance.

Submitter Information Verification

Submitter Full Name: David Farese

Organization: Air Products and Chemicals, In
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 26 00:19:33 EDT 2020
Committee: IMG-AAA
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l Q\’ IPuinc Input No. 68-NFPA 55-2020 [ New Section after 11.3.2.2.1 ]
NFPA

TITLE OF NEW CONTENT

New 11.3.2.2.2 The distances for combined gaseous and liquified hydrogen storage systems, upstream of
their respective source valves, shall be taken from section 10.4.2.2 for the gaseous system and from
section 11.3.2.2 for the liquefied system.

Annex A.11.3.2.2.2 For systems that are composed of combined gaseous and liquefied hydrogen storage
systems and have separate source valves for both systems, the system can be viewed as having two
source valves for determining minimum separation distances for bulk storage systems in accordance with
10.4.2.2 and 11.3.2.2. Identifying two source valves means that each portion of the system is subject to its

respective minimum separation distances in accordance with 10.4.2.2 or 11.3.2.2.

Statement of Problem and Substantiation for Public Input

This proposal is moving content from the Annex of 3.3.95.10.1 and locating it in a more applicable location and
within the body of the code text.

Submitter Information Verification

Submitter Full Name: David Farese

Organization: Air Products and Chemicals, In
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 26 01:41:47 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 61-NFPA 55-2020 [ New Section after 11.4.3.2.4 ]
NFPA

11.4.3.2.5 The minimum distances to exposures in Table 11.3.2.2 shall not apply to those portions of the
system which are located underground in accordance with 11.4.3, but shall apply to any portions of the
system which are above ground.

Statement of Problem and Substantiation for Public Input

Currently it is not clear whether the setback distances would apply to parts of the system that are buried. The
setback distance tables are specified and required in Section 11.3.2, whereas the requirements for bulk
underground systems are given in 11.4.3; if a system was installing a system as per 11.4.3, the setback distances
in 11.3.2 would seem to not apply, except for the the portions of the system which are not physically underground in
which case 11.3.2 would seem to apply. This makes that distinction explicit and states which portions of the system
are subject to the setback distances.

This addition was developed as part of the NFPA 2 Storage Task Group and is submitted with the consensus of
that group.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 60-NFPA 55-2020 [New Section after 10.4.3.1.6.6] Similar proposals for gas and liquid
Public Input No. 60-NFPA 55-2020 [New Section after 10.4.3.1.6.6]

Submitter Information Verification

Submitter Full Name: Brian Ehrhart

Organization: Sandia National Laboratories
Street Address:

City:

State:

Zip:

Submittal Date: Thu Jun 25 13:48:47 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 7-NFPA 55-2020 [ New Section after 13.11.4 ]
NFPA

13.11.4.1

Outdoor enclosures not large enough for a person to enter or occupy _are not subject to this
criteria .

Additional Proposed Changes

File Name Description Approved
NFPA_55 PC_49.pdf NFPA 55 PC No. 49

Statement of Problem and Substantiation for Public Input

Clarify & harmonize. AHJs are requiring CO2 gas detection to be installed in locations shown below that a person

cannot enter due to the size and inaccessibility of the space.

Submitter Information Verification

Submitter Full Name: TC ON IMG-AAA

Organization: TC on Industrial and Medical Gases
Street Address:

City:

State:

Zip:

Submittal Date: Wed Mar 11 11:20:40 EDT 2020
Committee: IMG-AAA
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l »\’ IPuinc Comment No. 49-NFPA 55-2018 [ New Section after 13.11.4 ]
NFPA

13.11.41
Outdoor enclosures not large enough for a person to enter or occupy are not subject to this criteria.

Statement of Problem and Substantiation for Public Comment

Clarify & harmonize. AHJs are requiring CO2 gas detection to be installed in locations shown below that a person
cannot enter due to the size and inaccessibility of the space.

Related Item
*FR 36

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization: Compressed Gas Association
Street Address:

City:

State:

Zip:

Submittal Date: Mon Apr 30 09:55:04 EDT 2018
Committee:

Committee Statement

Committee Action: Rejected but held
Resolution: This is new material that should be held until the next revision cycle.

—— Copyright Assignment

I, Thomas Deary, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in
this Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that
| acquire no rights, including rights as a joint author, in any publication of the NFPA in which this Public Comment in this or another similar
or derivative form is used. | hereby warrant that | am the author of this Public Comment and that | have full power and authority to enter into
this copyright assignment.

By checking this box | affirm that | am Thomas Deary, and | agree to be legally bound by the above Copyright Assignment and the terms

and conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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| W IPuinc Input No. 45-NFPA 55-2020 [ Section No. 16.3.3 ]
NFPA

16.3.3 Insulation.
16.3.3.1

Insulated bulk liquid containers shall be vacuum insulated or mechanically insulated with an external vapor
barrier.

16.3.3.2

Exposed insulating materials shall be noncombustible, in accordance with 4 .12.1 or limited combustible, in
accordance with 4.12.2.

16.3.3.3* —
lnsulation

Foam plastic insulating materials, such as polyurethane foam- having- ,_shall be permitted to be used
outdoors if they comply with a flame spread rating-of 25-orless-shall-be-permitted-to-be-used-if fully- index
not exceeding 25 (when tested in accordance with ASTM E84 or ANSI/UL 723) and are fully covered with
a protective metal or other noncombustible jacket.

16.3.3.
3.1

4 Foam plastic insulating materials, such as polyurethane foam, shall be permitted to be used indoors if
they comply with a flame spread index not exceeding 25 (when tested in accordance with ASTM E84 or
ANSI/UL 723) and are fully covered by a thermal barrier complying with NFPA 275.

16.3.3.5

Non-vacuum-insulated tanks shall have an internal cooling coil operated with refrigerant to maintain nitrous
oxide as a liquefied gas.

16.3.3.3.26*
The refrigerant shall not be allowed to come in contact with the nitrous oxide.
Also

Add NFPA 275, Standard Method of Fire Tests for the Evaluation of Thermal Barriers, into section 2 on
referenced NFPA standards.

Statement of Problem and Substantiation for Public Input

This PI proposes several changes.

1. It deletes the term "flame spread rating" and replaces it by the correct term "flame spread index"

2. It adds the fire test (ASTM E84 or UL 723) into the mandatory section to identify how the flame spread index is
to be measured.

3. It allows both noncombustible and limited combustible insulation to be used exposed because almost none of
the commercial insulation materials will comply with the requirements from ASTM E136 (as shown in 4.12.1) but
those insulation materials that are typically said to be noncombustible materials will almost always comply with the
requirements of a limited combustible material in accordance with 4.12.2.

4. It distinguishes between tanks insulated outdoors and those insulated indoors. If they are indoors, they should
be protected with a thermal barrier (like all exposed insulation in any code) but if they are outdoors the protection
already in the standard is OK.

5. It makes the type of insulation more generic: the same applies to polyurethane foam as to any other foam plastic
insulation material.

6. Sections 16.3.3.3.1 and 16.3.3.3.2 are really no subsections of 16.3.3.3 and should be renumbered.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 50-NFPA 55-2020 [Section No. A.16.3.3.3]
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Submitter Full Name: Marcelo Hirschler

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

GBH International

Tue Jun 23 16:50:48 EDT 2020
IMG-AAA
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| W IPuinc Input No. 53-NFPA 55-2020 [ Chapter 17 |

Chapter 17 Cryogenic Fluid Central Supply Systems for Health Care Facilities

Incorporate into Chapter 17, Cryogenic Fluid Central Supply Systems for Health Care Facilities,
applicable material from CGA SA-37, Safety Alert, Medical Oxygen Supply System Issues During the
COVID-19 Crisis .

17.1 General.
17.1.1*

The storage, use, and handling of cryogenic fluid central supply systems that deliver compressed medical
gases (CMGs) to health care facilities shall be in accordance with the requirements of this chapter,
Chapter 1 and Chapters 4 through 16 as applicable.

17.1.2 Applicability.

17.1.21

The source valve shall be the line separating the applicability between NFPA 55 and NFPA 99.
17.1.2.2

Cryogenic fluid central supply system installations up to, but not including, the source valve shall be
covered by NFPA 55.

17.1.23

The source valve and all downstream piping and components, including wiring to storage system alarms,
shall be covered by NFPA 99.

17.2 Cryogenic Fluid Central Supply Systems Installation.
17.2.1

Cryogenic fluid central supply systems shall be installed by personnel qualified in accordance with
ANSI/CGA M-1, Standard for Medical Gas Supply Systems at Health Care Facilities, or ASSE 6015,
Professional Qualification Standard for Bulk Medical Gas Systems Installers.

17.2.2

Cryogenic fluid central supply systems shall be installed in compliance with the Food and Drug
Administration (FDA) Current Good Manufacturing Practices per 21 CFR 210 and 21 CFR 211.

17.2.3

Cryogenic fluid central supply systems shall be anchored with foundations in accordance with ANSI/CGA
M-1, Standard for Medical Gas Supply Systems at Health Care Facilities.

17.2.4

Cryogenic fluid central supply systems shall have a minimum work space clearance of 3 ft (1 m) around the
storage container, vaporizer(s), and cabinet opening or front side of the pressure-regulating manifold for
system maintenance and operation.

17.2.5

Inert cryogenic fluid central supply systems shall be sited in accordance with Chapter 8 and CGA P-18,
Standard for Bulk Inert Gas Systems.

17.2.6

Oxygen cryogenic fluid central supply systems shall be sited in accordance with Chapters 8 and 9, as
applicable, and CGA M-1, Standard for Medical Gas Supply Systems at Health Care Facilities.

17.2.7

Carbon dioxide refrigerated liquid central supply systems shall be sited in accordance with Chapter 13 and
CGA G-6.1, Standard for Insulated Liquid Carbon Dioxide Systems at Consumer Sites.

17.2.8

Nitrous oxide refrigerated liquid central supply systems shall be sited in accordance with Chapter 16 and
CGA G-8.1, Standard for Nitrous Oxide Systems at Customer Sites.
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17.3 Cryogenic Fluid Central Supply Systems Operation.
17.3.1

The following components of the cryogenic fluid central supply system shall be accessible and visible to
delivery personnel during filling operations:

1)
2
3)

~

K

5)
6
7)

~

(
(
(
(
(
(
(

Fill connection

Top and bottom fill valves
Hose purge valve

Vent valve

Full trycock valve

Liquid level indicator

Tank pressure indicator

17.3.2

Cryogenic fluid central supply systems shall consist of the following:

(1)

(2)
3)

(4)

()

One or more main supply vessel, with capacity determined after consideration of the customer usage
requirements, delivery schedules, proximity of the facility to alternative supplies, and the emergency
plan

A contents gauge on every main vessel

A reserve supply sized for greater than an average day's supply, with the size of vessel or number of
cylinders determined after consideration of delivery schedules, proximity of the facility to alternative
supplies, and the emergency plan

At least two main vessel relief valves and rupture discs installed downstream of a three-way (i.e.,
three-port) valve

A check valve located in the primary supply piping upstream of the intersection with a secondary
supply or reserve supply

17.3.3

Reserve CMG supply systems consisting of either a second cryogenic fluid source or a compressed gas
source shall include the following:

(1)

©)

Where the reserve source is a compressed gas source, the reserve shall be equipped with the
following:

(a) A cylinder manifold having not less than three gas cylinder connections or as otherwise required
for an average of one day's gas supply

(b) A pressure switch to monitor the pressure in the cylinder manifold

Where the reserve source is a second cryogenic fluid vessel, the reserve tank shall be equipped with
the following:

(a) An actuating switch or sensor to monitor the internal tank pressure
(b) A contents gauge to monitor the liquid level

Where the reserve source is either a cryogenic fluid or compressed gas source, a check valve shall be
provided to prevent backflow into the reserve system.
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17.3.4

Bulk cryogenic liquid sources shall include automatic means to provide the following functions:

(1) When the main supply is supplying the system, the reserve supply shall be prevented from supplying
the system until the main supply is reduced to a level at or below the reserve activation pressure.

(2) When the main supply cannot supply the system, the reserve supply shall automatically begin to
supply the system.

(3) Where there is more than one main supply vessel, the system shall operate as follows for primary,
secondary, and reserve operation:

(a) If provided with two liquid container headers, one cryogenic liquid header shall be the primary and
the other shall be the secondary, with either being capable of either role.

(b) If provided with one liquid container header and one gas cylinder header (i.e., a hybrid
arrangement), the liquid container header shall be the primary and the gas cylinder header shall
be the secondary.

(c) When the primary header is supplying the system, the secondary header shall be prevented from
supplying the system.

(d) When the primary header is depleted, the secondary header shall automatically begin to supply
the system.

(4) Where there are two or more cryogenic vessels, they shall be permitted to alternate (e.g., on a timed
basis) in the roles of primary, secondary, and reserve, provided that an operating cascade (i.e.,
primary—secondary-reserve) is maintained at all times.

(5) Where a cryogenic vessel is used as the reserve, the reserve vessel shall include a means to conserve
the gas produced by evaporation of the cryogenic liquid in the reserve vessel and to discharge the gas
into the line upstream of the final line regulator assembly.

17.4 Main Supply System.

The main supply vessel for a cryogenic fluid central supply system shall be a cryogenic storage tank.
17.5 Reserve Supply System.

17.5.1

A CMG reserve supply system shall consist of either of the following:

(1) A secondary cryogenic vessel

(2) A high-pressure compressed gas source

17.5.2

A cryogenic source reserve supply shall have a switch or sensor to monitor the tank pressure.
17.5.3

A compressed gas reserve supply shall meet the following requirements:

(1) It shall be manifolded with no fewer than three gas cylinders.

(2) It shall have a pressure switch or sensor to monitor the contents using manifold pressure.
(3) It shall have a check valve to prevent backflow into the system.

(4) It shall have a check valve at each connection on the cylinder header to minimize loss of gas from the
reserve system.
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17.6 Cryogenic Fill System.

Cryogenic fluid central supply systems shall include a fill mechanism consisting of the following
components:

(1) A nonremovable product-specific fill connection in compliance with CGA V-6, Standard Cryogenic
Liquid Transfer Connection

(2) A means to cap and secure the fill connection inlet

(3) A check valve to prevent product backflow from the fill inlet
(4) Afill hose purge valve

(5) Supports that hold the fill piping off the ground

(6) A secure connection between the bulk tank and the fill piping

(7) Supports, as necessary, to hold the fill line in position during all operations associated with the filling
procedure

17.7 Vaporizers.
17.71
Vaporizers used to convert cryogenic CMG to a gaseous state shall meet the following requirements:

(1) Vaporizers shall be permitted to operate by either ambient heat transfer or external thermal source
(e.g., electric heater, hot water, steam).

(2) Vaporizers using a heat source other than ambient air shall be protected in the event of a loss of the
energy source.

17.7.2

Vaporizers shall be designed to provide capacity for the customer’s use under the following conditions:
(1) Customer’s average and peak flows

(2) Local conditions (e.g., structures that obstruct air circulation or sunlight)

(3) Seasonal conditions (e.g., freeze periods)

17.7.3

A system design that uses switching vaporizers shall meet all of the following requirements:

(1) Valves shall be permitted to be manual or automatic.

(2) Valves and piping shall allow an operating vaporizer or an operating section of a vaporizer to be
switched to a nonoperating condition for deicing.

(3) The system design shall provide continuous flow of CMG to the health care facility during vaporizer
switchover.

(4) The system design shall provide continuous flow of CMG to the health care facility if vaporizer
switchover fails.

17.7.4

Where a vaporizer uses an external thermal source, the flow of the CMG shall be unaffected by the loss of
the external thermal source by one of the following methods:

(1) Reserve ambient heat transfer vaporizers sized for at least one day’s average supply and piped so that
the flow of the CMG is unaffected by flow stoppage through the external thermal source vaporizer

(2) A noncryogenic source capable of providing at least one day’s average supply
17.7.5

Where vaporizers are used in the reserve system, they shall be as follows:

(1) Sized by the supplier to provide a source of vaporized CMG from the reserve bulk liquid storage vessel
during times when the reserve system is operational

(2) Able to provide a flow rate equal to at least that of the main system vaporizer(s); however, the duration
of flow might be different

(3) Indirectly heated by ambient air
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17.7.6

Low-temperature protection systems that interrupt or reduce flow shall not be used on the reserve system
of cryogenic fluid central supply systems.

17.8 High-Pressure Manifolds.

17.8.1

Manifold assemblies shall be fit for service and shall have supports that are independent of the cylinders.
17.8.2

Cylinders on the manifold shall be secured against falling.

17.8.3*

Cylinders on the manifold shall have the same service pressure rating or the filled pressure of each cylinder
shall not exceed the service pressure rating of the lowest rated cylinder on the manifold.

17.9 Pressure Control Devices.

The final pressure control device assembly or assemblies shall not be fabricated on-site.
17.10 Pressure Relief Devices.

17.10.1

Pressure relief devices (PRDs) shall meet the following requirements:

(1) PRDs shall have a relief pressure setting not higher than the maximum allowable working pressure
(MAWP) of the component with the lowest working pressure rating in the portion of the system being
protected.

(2) PRDs shall be of brass or bronze construction.

(3) PRDs shall be designed for the specific gas service.

(4) PRDs shall have the discharge protected to prevent the entry of rain or snow.

(5) PRDs shall be designed in accordance with ASME B31.3, Pressure Process Piping.
17.10.2

PRDs shall have an identifier that contains the date of manufacture or test.

17.10.3

The final line pressure relief valves shall be approved by a nationally recognized organization and shall
have a relief capacity greater than or equal to the maximum throughput of the final line regulator.

17.10.31

The pressure relief valve shall be set at 50 percent above the normal working pressure, but no higher than
the MAWP, of the health care facility pipeline.

17.10.3.2

The relief valve information shall be permanently identified either on the nameplate of the relief valve or on
a permanently attached metal tag.

17.11 Tubing and Valves.

17111

New, hard-drawn Type K or L copper tube shall be used for all process piping.
171111

Tubing shall comply with ASTM B819, Standard Specification for Seamless Copper Tube for Medical Gas
Systems.

17.11.1.2

Tubing shall be capped and bear the marking OXY or MEDICAL or be otherwise packaged and labeled to
indicate it is clean for oxygen service according to the supplier’s policy.

17.11.2 Copper Tubing.
17.11.21

Instrumentation tubing shall be constructed of annealed copper tubing or seamless stainless steel tubing.
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17.11.2.2

17.11.3

17.11.4 Alternate Materials.
17.11.4.1*

17.11.4.2

17.12* Alarms.

indicating low contents

indicating reserve is in use

supply, indicating low reserve

Submitter Information Verification

Submitter Full Name: Thomas Deary

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Copper tubing shall comply with ASTM B88, Standard Specification for Seamless Copper Water Tube.

Valves of quick-open or quarter-turn designs, such as ball or plug valves, shall not be permitted in the
portion of an oxygen piping system operating above 435 psi.

Alternate materials of construction for piping, tubing, valves, and instruments shall be permitted for
installation at the request of the health care facility or the supplier.

Technical documentation of alternate materials shall be submitted to the health care facility QA
representative to demonstrate equivalency.

The cryogenic fluid central supply system shall have a local signal that visibly indicates the operating status
of the equipment and an indicator at all master alarms under the following conditions:

(1) When, or at a predetermined set point before, the main supply reaches an average day's supply,

(2) When, or at a predetermined set point before, the reserve supply begins to supply the system,

(3) When, or at a predetermined set point before, the reserve supply contents fall to one day's average
(4) If the reserve is a cryogenic vessel, when, or at a predetermined set point before, the reserve internal

pressure falls too low for the reserve to operate properly, indicating reserve failure

(5) Where there is more than one main supply vessel, when, or at a predetermined set point before, the
secondary vessel begins to supply the system, indicating changeover

Statement of Problem and Substantiation for Public Input

CGA SA-37 provided methods to deal with increased demand for medical oxygen during the COVID-19 crisis.
Some of the recommendations in AS-37 should be considered for addition to NFPA 55 chapter 17 (and later
extracted into NFPA 99) so that health care facilities can deal with future increases in demand for medical gases.

Organization: Compressed Gas Association

Submittal Date: Tue Jun 23 17:33:59 EDT 2020
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l Q\’ IPuinc Input No. 51-NFPA 55-2020 [ New Section after 17.2.1 ]

Update title of 17.2.1 to add an asterisk (17.2.1*) to tag it to a new annex note A.17.2.1.

Create a new annex note:

"A.17.2.1 CGA M-1.1, Guidance for Compressed Medical Gas Cryogenic Fluid Ventral Supply

System Training, provides recommendations for establishing and administering a program to train

personnel to meet the requirements of CGA M-1."

Statement of Problem and Substantiation for Public Input

CGA M-1.1 provides more details for training personnel and can serve as a model training program.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Compressed Gas Association

Tue Jun 23 17:19:43 EDT 2020
IMG-AAA
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17.2.2 (move current 17.2.2 down)

l Q\’ IPuinc Input No. 55-NFPA 55-2020 [ New Section after 17.2.2 ]

Initial inspection and testing of the cryogenic fluid central supply system shall be conducted by a party

technically competent and experienced in the field of cryogenic fluid systems and meeting the

requirements of ASSE 6035, Professional Qualifications Standard for Bulk Medical Gas Systems Verifiers ,

in accordance with the NFPA 99, Health Care Facilities Code and the mandatory requirements of CGA

M-1, Standard for Medical Gas Supply Systems at Health Care Facilities .

facilities.

Submitter Information Verification

Submitter Full Name: Jonathan Willard

Street Address:
City:

State:

Zip:

Committee: IMG-AAA

Statement of Problem and Substantiation for Public Input

This is to align NFPA 55 with NFPA 99 with regard to testing the cryogenic central supply systems at health care

Organization: Acute Medical Gas Services

Submittal Date: Thu Jun 25 07:52:26 EDT 2020
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l »\' IPuinc Input No. 52-NFPA 55-2020 [ Section No. 17.2.3 ]
NFPA

17.2.3

Cryogenic fluid central supply systems shall be anchored-with-foundations-in- installed in accordance with
ANSI/CGA M-1, Standard for Medical Gas Supply Systems at Health Care Facilities.

Statement of Problem and Substantiation for Public Input

The existing wording requires only that the system foundation must comply with CGA M-1. CGA M-1 applies to all
parts of the system and so should be a requirement for the entire system.

Submitter Information Verification

Submitter Full Name: Thomas Deary

Organization: Compressed Gas Association
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 17:29:19 EDT 2020
Committee: IMG-AAA

204 of 306

7/16/2020, 1:36 PM



National Fire Protection Association Report

Attachment F - NFPA 55 Public Inputs

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

l ﬂ\’ IPuinc Input No. 31-NFPA 55-2020 [ New Section after 17.2.4 ]
NFPA

TITLE OF NEW CONTENT

Vaporizers shall have a minimum work space clearance of 6 ft. (2m) to allow for maintenance and
operation.

Additional Proposed Changes

File Name Description Approved
Deicing_Procedure.PDF Cryoquip defrosting procedure for vaporizers

Statement of Problem and Substantiation for Public Input

During the recent pandemic, excessive ice build up of the vaporizer due to high use was a concern. Many
vaporization systems at health care facilities needed to be defrosted because of the ice build up. The attached
document is the defrost procedure from one of the major vaporizer manufactures. Their procedure calls for a
minimum of 6 ft (2 m) to allow for defrosting.

Submitter Information Verification

Submitter Full Name: Robert Sutter

Organization: B&R Compliance Associates
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 11:23:58 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 32-NFPA 55-2020 [ New Section after 17.7.1 ]
NFPA

TITLE OF NEW CONTENT

Vaporizers shall be sized using the calculated expected load for the health care facility that was used to size
the main supply line. For non-switching vaporizer system design, the duration of service shall be considered
continuous. For switching vaporizer system design the duration of service shall be based on the switching
cycle.

Additional Proposed Changes

File Name Description Approved
AARC_guidance-document-additional-ventilators-may-pose-a-risk-to- AARC Guidance
hospital-gas-systems.pdf Document

Statement of Problem and Substantiation for Public Input

Due to the high demands for oxygen during the Covid-19 pandemic many health care facilities experienced
problems related to the vaporization systems of their bulk oxygen systems. There is currently no requirements in
NFPA 55 for the sizing of vaporization systems at health care facilities. The current practice is to base the design
on a previously installed system or a guess on how much oxygen will be used at a new facility. With out guidance
from the code you can have inconsistent flow requirements provided to the bulk system designers. While this
practice has somewhat worked in the past because poor design wasn't evident, the unexpected loads that were
placed on the health care facilities oxygen systems during this pandemic brought a serious problem to light across
the country.

Submitter Information Verification

Submitter Full Name: Robert Sutter

Organization: B&R Compliance Associates
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 11:46:06 EDT 2020
Committee: IMG-AAA
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A.1.1.2(11)

l »\' IPuinc Input No. 87-NFPA 55-2020 [ Section No. A.1.1.2(11) ]

NFPA 55 is- was initially used as one of the many source document for the fundamental- requirements for

compressed hydrogen gas (GH2) or Irquefred hydrogen gas (LH2) system mstallatrons —Correlation

hydrogen generators, special atmospheres repair garages, etc. in accordance with the HYG commrttee

scope. NFPA 2 is now the primary document regarding hydrogen in accordance with scopes of the HYG

and IMG committees .

Related Input

Related Public Inputs for This Document

Public Input No. 70-NFPA 55-2020 [Section No. 1.1.2]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization:
Street Address:
City:

State:

Zip:

Submittal Date:
Committee: IMG-AAA

Nuvera Fuel Cells, Inc.

Sun Jun 28 17:29:11 EDT 2020

Statement of Problem and Substantiation for Public Input
The text of A.1.1.2(11) was out of date and not consistent with HYG and IMG committee scopes.
Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Relationship
Annex A text for 1.1.2.
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l »\' IPuinc Input No. 88-NFPA 55-2020 [ Section No. A.1.4.1]
NFPA

A.1.41

It is generally not necessary to modify systems to meet code requirements that were not in effect at the time
of installation as long as the system met the then-current standard and remains in its original location and
condition. When the system is upgraded or moved to a new location, the current code requirements
generally take effect. Normal maintenance and replacement of parts are not considered an upgrade to the
system.

Typically, the code changes are in the nature of exposure distances. Where a system is closer to an
exposure than the current code allows, but the system met the code in effect at the time of installation, the
system is generally allowed to stay in place if no upgrades are made to the system. Once upgrades are
made or the system is relocated, the current separation distances are applicable. When newer exposures
are added, they must meet the current code separation distances and not the distances that were in effect
at the time of installation.

An upgrade is considered as one of the following:
(1) An equipment change that would materially affect the original exposure distances

(2) Installation of new hazards and exposures adjacent to the existing installation

Changing of regulators, controls, or piping systems normally would not be considered an upgrade. The
replacement of a bulk vessel with one of the same nominal size is not considered an upgrade.

Statement of Problem and Substantiation for Public Input

The example is for a hydrogen system that is the scope of NFPA 2 and should be deleted or replaced with an
example more appropriate for an NFPA 55 application.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous

and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 17:49:29 EDT 2020
Committee: IMG-AAA
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l »\' IPuinc Input No. 89-NFPA 55-2020 [ Section No. A.3.3.48 ]

A.3.3.48 Flammable Liquid (Class I).

Materials that boil at a temperature of less than 68°F (20°C) are compressed gases. Users are cautioned
that the use of the definitions found in NFPA 30 can result in the misclassification of certain liquefied
compressed gases as flammable liquids (Class IA). Liquefied hydrogen is classed as a flammable

compressed gas by the U.S. Department of Transportation —t-is-regulated-as-a-cryogenicfluid-within-this

code and is addressed in NFPA 2.

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. The simplest, least
error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

Nuvera Fuel Cells, Inc.

Sun Jun 28 17:53:33 EDT 2020
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A.3.3.90 Source Valve.

storage system and w

Submitter Information Verification

Submitter Full Name: Martin Gresho
Organization: FP2Fire, Inc.
Street Address:

City:

State:

Zip:

Committee: IMG-AAA

Submittal Date: Tue Jun 30 09:48:51 EDT 2020

l »\' IPuinc Input No. 117-NFPA 55-2020 [ Section No. A.3.3.90 ]

The source valve is located at a point downstream of a bulk gas supply system and used as the defined
point of termination of the bqu supply It isa pomt that dlfferentlates between the ‘supplier’side-of the- bulk

the use side of the system.

Statement of Problem and Substantiation for Public Input

The terms "supplier" and "user" or "customer" are not relevant in fire safety. These terms may be relevant in
certain business models for gas suppliers, but not all. They are contractual in nature and conflict with the scope of
a fire code which is to assure reasonable fire safety on both sides of the source valve, regardless of business
models, liability demarcation points or typical operational protocols. The term "source valve" is used throughout
NFPA 55 as the end point for a bulk storage system. this change is consistent with that usage.
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| W IPuinc Input No. 106-NFPA 55-2020 [ Section No. A.3.3.95.9 ]

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. The simplest, least
error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.
This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and thus for these
definitions and the associated Annex A text.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input
Public Input No. 103-NFPA 55-2020 [Section No. 3.3.95.9]

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Street Address:
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State:

Zip:

Committee: IMG-AAA

Organization: Nuvera Fuel Cells, Inc.

Submittal Date: Mon Jun 29 07:36:56 EDT 2020

Relationship
This is Annex A text for 3.3.95.9.
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l »\) IPuinc Input No. 107-NFPA 55-2020 [ Section No. A.3.3.95.9.1 ]
NFPA
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A.3.3.95.9.1 — Bulk- Hydrogen Compressed-Gas-System. —
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Attachment F - NFPA 55 Public Inputs

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. The simplest, least
error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.
This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and thus for these
definitions and the associated Annex A text.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input
Public Input No. 103-NFPA 55-2020 [Section No. 3.3.95.9]

Submitter Information Verification

Submitter Full Name: Stephen Goyette
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Committee: IMG-AAA

Organization: Nuvera Fuel Cells, Inc.

Submittal Date: Mon Jun 29 07:43:29 EDT 2020

Relationship
This is Annex A text for 3.3.95.9.
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Attachment F - NFPA 55 Public Inputs

l »\' IPuinc Input No. 108-NFPA 55-2020 [ Section No. A.3.3.95.10.1 ]

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. The simplest, least
error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.
This is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 11 and thus for these
definitions and the associated Annex A text.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the

storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Related Public Inputs for This Document

Related Input

Public Input No. 104-NFPA 55-2020 [Section No. 3.3.95.10]

Organization:
City:

State:

Zip:

Committee:

Street Address:

Submittal Date:

Submitter Information Verification

Submitter Full Name: Stephen Goyette

Nuvera Fuel Cells, Inc.

Mon Jun 29 07:48:36 EDT 2020
IMG-AAA

Relationship
This is Annex A text for 3.3.95.10.
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l Q\’ IPuinc Input No. 9-NFPA 55-2020 [ New Section after A.5.1.1]
NFPA

A6.3.1.1 Maximum Allowable Quatitity

Table 6.3.1.1 allows for a 100 percent increase in the MAQ for quantities stored in approved cabinets or other
specified control, a combination of storage both inside and outside approved cabinets in the control area is
permitted. Storage amounts up to the MAQ are allowed outside of cabinets where the 100 percent increase is
applied. Footnotes (d) and (e) allows quantities to be increased by an additional 100 percent where sprinklers are
installed throughout the building.

Example: The following table shows the MAQ for oxidizing gas with various control scenarios.

Controls Max allowed outside cabinets (scf) Max total allowable (scf)
No Cabinets, No Sprinklers 1500 1500
No Cabinets, Fully Sprinklered 3000 3000
Cabinets, No Sprinklers 1500 3000
Cabinets, Fully Sprinklered 3000 6000

Statement of Problem and Substantiation for Public Input
Statement of Problem and Substantiation for Public Input

The doubling allowance associated with cabinet storage has been interpreted several different ways over the years
and this annex material will provide guidance to facilitate consistent interpretation. This interpretation lines up
directly with annex material found in NFPA 400.

NFPA 400 -2019

Table 5.2.1.1.3 Maximum Allowable Quantities (MAQ) of Hazardous Materials per Control Area includes quantities
extracted from NFPA 55 for gases

A.5.2.1.5.3 The MAQ is an amount of material generally felt to represent a reasonable risk, or an amount that does
not represent a significant risk when a specific control has been applied.

Where Table 5.2.1.1.3 allows for a 100 percent increase in the MAQ for quantities stored in approved cabinets or
another specified control, a combination of storage both inside and outside approved cabinets in the control area is
permitted. Storage amounts up to the MAQ are allowed outside of cabinets where the 100 percent increase is
applied.

Example: The MAQ for storage of a Class 2 oxidizer is 250 Ib (113 kg). The MAQ is allowed to be increased 100
percent to 500 Ib (226 kg) per control area where stored in approved cabinets. Because the MAQ allows for 250 Ib
(113 kg) of Class 2 oxidizers outside of cabinets, only 250 Ib (113 kg) of the 500 Ib (226 kg) is required to be
confined to cabinets.

Similarly, where Table 5.2.1.1.3 allows for a 100 percent increase for both cabinets and building sprinklers, storage
outside of cabinets is permitted in the control area up to the MAQ for sprinklered buildings even after the cabinet
increase is applied.

Example: The MAQ for storage of a Class 2 oxidizer is 250 Ib (113 kg). The MAQ is allowed to be increased 100
percent to 500 Ib (226 kg) in buildings equipped throughout with an approved sprinkler system. The MAQ is also
allowed to be increased 100 percent where stored in approved storage cabinets. Because both increases are
allowed and the sprinklered building increase allows for storage of 500 Ib (226 kg) outside of cabinets, only 500 Ib
(226 kg) of the 1000 Ib (454 kg) aggregate storage amount allowed is required to be confined to cabinets.

This input has been developed in collaboration with Rob Early, Tony Lachawiec, Richard Palluzi, Eugene Nga, and
Jef Frick.

Submitter Information Verification
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| W IPuinc Input No. 90-NFPA 55-2020 [ Section No. A.6.6 ]
NFPA

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. The simplest, least
error prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2.

Note: Per the committee scope statements the HYD Committee has "primary responsibility for documents on the
storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous
and liquid hydrogen storage and use with the Hydrogen Technology Committee.”

Also, some aspects of this Annex A text does not make sense. If cylinders are being filled with hydrogen, the

cylinders and associated piping system need to meet safety requirements as well. It is irresponsible to imply that
they do not.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 76-NFPA 55-2020 [Section No. 6.6] This Annex A text is for 6.6.

Submitter Information Verification
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l »\' IPuinc Input No. 91-NFPA 55-2020 [ Section No. A.6.17.4.3 ]

A.6.17.4.3

Examples of gases that are lighter than air include, but are not limited to, hydrogen, helium, and methane.

Hydrogen has many unique properties in addition to being lighter than air; see NFPA 2 for more information

and requirements regarding hydrogen.

Statement of Problem and Substantiation for Public Input

Hydrogen has many unique properties and requirements and the user should be directed to NFPA 2 for more

information.
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A.6.20

l »\) IPuinc Input No. 105-NFPA 55-2020 [ Section No. A.6.20 ]

Figure A.6.20 shows three possible locations of the source valve.
Figure A.6.20 Three Examples of Source Valve Locations.
Change "Piping within scope of NFPA52" to "Piping within scope of NFPA 2 and NFPA 52"
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The drawing should be updated to include NFPA2 because it also applies to hydrogen stations.
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A.6.20

l »\) IPuinc Input No. 54-NFPA 55-2020 [ Section No. A.6.20 ]

Figure A.6.20 shows three possible locations of the source valve.

Figure A.6.20 Three Examples of Source Valve Locations.
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Separation of Compatible Gases (Annex Material)

l Q\’ IPuinc Input No. 17-NFPA 55-2020 [ New Section after A.7.1.10.2 ]

The NFPA Fire Protection Guide to Hazardous Materials may be used for guidance on compatibility.

Additionally, the Safety Data Sheets and other sources such as the Hazardous Materials Expert

Assistant (HMEX) provide information about the compatibility of chemicals.

Related Public Inputs for This Document

Related Input

Public Input No. 16-NFPA 55-2020 [New Section after

7.1.10.2.2]

Organization:
City:

State:

Zip:

Committee:

Street Address:

Submittal Date:

Submitter Information Verification

Submitter Full Name: David Rohrig

Pacific Northwest National Lab
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Statement of Problem and Substantiation for Public Input

This change is associated with Public Input 16, see related input for an explanation of the change.

Relationship

Code change and related annex
material
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l »\' IPuinc Input No. 92-NFPA 55-2020 [ Section No. A.8.12.2.6.4.1 ]
NFPA

A.8.12.2.6.4.1

The intent of these provisions is to make certain that the cryogenic installation is not exposed to the

potential of a pool fire from the release of flammable or combustible liquids.- Cryogenic-fluids-are-not-diked

nate owldleakage o U ale ond edb NA AN\

Statement of Problem and Substantiation for Public Input

This Annex A text is very confusing.
The subject of 8.12.2.6 is drainage (for cryogenic storage).
And, 8.12.2.6.4 gives the requirement for the length of the grade (of the drainage): 50 ft

And, 8.12.2.6.4.1 requires the use of diversion curbs, etc.to direct flammable or combustible liquids away from the

cryogenic storage and for at least 50 ft.

But, the Annex A text says don't use dikes (same thing as a curb?) and that fluids won't travel more than a few feet.

The Annex A texts appears to be saying that there is no way to meet the requirement.

Also, liquid hydrogen is both a cryogenic and flammable liquid.
It can't be kept separate from itself so, what is the requirement?

Recommend simplifying the Annex A text to only the part that helps explain the intent and delete the rest;
especially the part about liquid hydrogen.
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l »\' IPuinc Input No. 93-NFPA 55-2020 [ Section No. A.8.12.2.7.2 ]

A.8.12.2.7.2

The placement of stationary containers is limited with respect to exposure hazards. Table 8.6.2 establishes
the minimum separation distance between a building and any stationary tank at 1 ft (0.3 m). Additional
I|m|tat|ons are placed on wall openlngs alr |ntakes and other exposures. The material-specific tables for
for liquid oxygen and flammable cyrogenic liquids
speC|fy mcreased d|stances accordlng to the type of construction adjacent to the tank. A problem arises
when courtyards are configured so as to interrupt the free movement of air around a tank where an
asphyxiation hazard, a flammable hazard, or an oxygen-enriched environment can be created.

Placement of stationary containers proximate to the wall of the building served is allowable, provided the
minimum separation distances for exposure hazards are met. When additional walls encroach on the
installation to form a court, the focus of concern shifts away from the exposure hazards associated with the
building itself to the hazards associated with personnel due to hazardous atmospheres that can be created
due to the lack of free air movement and ventilation.

By specifying the minimum distance between the tank and the encroaching walls that form the court, the
circulation of adequate air is ensured. Placing the tank at not less than the height of two of the three
encroaching walls results in creating an opening such that the angular dimension between the top of two of
the three encroaching walls and the point over which the tank is placed is not greater than 45 degrees,
thereby allowing the circulation of air through the space in which the tank is installed.

Statement of Problem and Substantiation for Public Input

These limitations should apply to any flammable cryogenic fluid not just hydrogen.
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l »\) IPuinc Input No. 94-NFPA 55-2020 [ Section No. A.8.12.2.7.2.1 ]
NFPA

A.8.12.2.7.21

The separation distances shown in Figure A.8.12.2.7.2.1 are required to provide for ventilation in the space
in order to avoid creating a confined space. Chapter 8 is a generic chapter used to establish minimum
requirements for all cryogens. Material-specific requirements for oxygen, hydrogen flammable , or other
gases might require greater separation distances based on the type of construction or the related exposure.
For example, wall number 3 shown in Figure A.8.12.2.7.2.1 could be an exterior building wall, and the gas
could be hydrogen LNG . Refer to Table 8.6.2, Table 9.3.2, Table 41-3.2.2 - Table- able 13.10.1, and Table
16.2 for specific details regarding building walls, wall openings, air intakes, and similar conditions.

Figure A.8.12.2.7.2.1 Bulk Cryogenic System Located in a Courtyard.

Wall 1
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I3
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wall 1 height Distance >
wall 2 height y
f Wall 2
g
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Wall 3 |

Statement of Problem and Substantiation for Public Input

There are other flammable cryogens besides hydrogen; statement should be expanded to include them all and a
different example should be used.
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l »\) IPuinc Input No. 110-NFPA 55-2020 [ Section No. A.9.3.2 ]
NFPA

A.9.3.2
Figure A.9.3.2 serves to illustrate the separation distances between bulk oxygen systems and exposures.

Figure A.9.3.2 Distances Between Bulk Oxygen Systems and Exposures.

e iramarts may b4 npoaed by Fia APL] (Autborty Mg Juradchon).

These distances do not apply where fire barriers having a minimum fire resistance rating of 2 hours
interrupt the line of sight between uninsulated portions of the bulk oxygen storage installation and the
exposure. The fire barriers protect uninsulated oxygen storage containers or supports, control equipment,
and system piping (or parts thereof) from external fire exposure. Liquid oxygen storage containers are
insulated. Such containers can provide line-of-sight protection for uninsulated system components.
Interruption of the line of sight means that an “eye” on any part of the uninsulated portion of the bulk
oxygen storage installation cannot “see” any part of the exposure.

Line 12 of Table 9.3.2 defines the exposure distances to flammable gas storage systems as a function of
type and quantity of stored flammable gases. Line 18 defines the exposure distance to flammable gas in a
piping system, which is not always associated with a storage system. An example is a flammable gas
pipeline. The pipeline could be aboveground, below ground, or transition between above and below
ground. The exposure distance applies to the parts of the flammable gas piping system, including the
piping and inline components, that are located aboveground. The exposure distance does not apply to the
underground portion of the pipeline.

Statement of Problem and Substantiation for Public Input

It doesn't matter what type of flammable gas is being stored; it all needs to be kept away from oxygen. (With
oxygen everything is a fuel.) There is no justification for different types of flammable gases to be different distances
from oxygen. Figure A.9.3.2 should be updated to reflect this.

Related Public Inputs for This Document
Related Input Relationship

Public Input No. 84-NFPA 55-2020 [Section No. 9.3.2 [Excluding any Sub- This Annex A text for
Sections]] 9.3.2.
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l »\' IPuinc Input No. 95-NFPA 55-2020 [ Sections A.10.1.3, A.10.2.2, A.10.2.8, A.10.2.9,
NFPA
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Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. Per the committee
scope statements the HYD Committee has "primary responsibility for documents on the storage, transfer,
production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and liquid
hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This is best
accomplished inin 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and the associated Annex A text.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 85-NFPA 55-2020 [Chapter 10] These Annex A texts are related to Chapter 10.
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l »\) IPuinc Input No. 109-NFPA 55-2020 [ Section No. A.10.4.2.2.1 ]
NFPA
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The exposures integral to Table 10.4.2.2.1(a), Table 10.4.2.2.1(b), and Table 10.4.2.2.1(c) have been
arranged into groups based on similar risks. The estimated leak area was changed from 3 percent to
1 percent of the pipe diameter to evaluate separation distances. The thresholds are applicable to the
exposures identified in each group, as follows:

(1) Group 1 Exposures. The distances specified are those required to reduce the radiant heat flux level to

1500 Btu/hr/ft2 (4732 W/m2) at the property line or the distance to a point in the unignited hydrogen jet
where the hydrogen content is reduced to an 8 percent mole fraction (i.e., volume fraction) of
hydrogen, whichever is greater. In all cases, the distance required to achieve an 8 percent mole
fraction was the greater distance and was used to establish the requirements.

(2) Group 2 Exposures. The distances specified are those required to reduce the radiant heat flux level to
1500 Btu/hr/ft (4732 W/m2) for persons exposed a maximum of 3 minutes.

(3) Group 3 Exposures. The distances specified are those required to reduce the radiant heat flux level to
6340 Btu/hr/ft2 (20,000 W/m2) or the visible flame length for combustible materials, or a radiant heat

flux level of 8000 Btu/hr/ft2 (25,237 W/m2) or the visible flame length for noncombustible equipment. In
both cases, the visible flame length was used to establish the requirements.

A 50 percent safety factor was added to all resulting separation distance values.

Table 10.4.2.2.1(a) Exposures Group 1 (a). Lot lines (i.e., property lines) are those property lines between
parcels and should not be construed to be the imaginary property lines that are drawn for the purposes of
protecting the exterior walls of multiple buildings placed on the same lot or parcel. Railroad easements that
are not accessible to the public other than by rail travel can be used as a means of spatial separation, with
the required separation being measured between the hydrogen system and the nearest railroad track. It
should be noted that in these cases, the addition or relocation of track can result in an encroachment that
will necessitate relocation of the hydrogen system at the system user’s expense.

Where the property on the other side of a property line is determined to be unbuildable or unoccupiable due
to natural features, including, but not limited to, waterways, terrain, wetlands, or similar features
encroachment by the hydrogen system on the property line can be acceptable with the approval of the
authority having jurisdiction. Should the property that is encroached upon become buildable or otherwise
occupiable, the hydrogen system location should be reevaluated by the system user and the AHJ notified of
the results.

Table 10.4.2.2.1(a) Exposure Group 2(a). The exposed persons of concern are non-work-related persons or
members of the public who are not involved with servicing the system, because these persons typically are
neither trained nor knowledgeable in the operation of the system, but are on the premises. By comparison,
service personnel or those involved with servicing the system are trained and engaged in activities related
to the system operation including, but not limited to, inspecting, monitoring system inventory, delivering
product, maintenance, or similar functions. Administrative controls, engineering controls, or construction
features are typically used to restrict persons other than service personnel from being within the zone of
potential exposure. The permit holder is responsible for managing and administering the controls to restrict
access. Examples of such controls could include painted lines or signs or a physical barrier such as a
fence.

Syelornc
CGA PS-48,_Clarification of Existing Hydrogen Setback Distances and Development of New Hydrogen

Setback Distances in NFPA 55, provides guidance and clarification on types of exposures as well as
applications of the separation distances.
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Statement of Problem and Substantiation for Public Input

Figure A.10.4.2.2.1 is very misleading and should be revised or deleted. The relative distances between the
hydrogen storage and the exposures are inaccurate, inconsistent, and wrong. For example it shows the open fire
(46 ft) INSIDE the circle that mostly has a radius of 19 ft. And, it shows the parked vehicle (24 ft) further away than
the road (46 ft). And, it shows the fire resistant building right next to the storage but with text indicating a distance
the same as the other building (19 ft). It also does not show the reduced distance permitted by the fire wall. And,
the distance to liquid oxygen contradicts Chapter 9 (see also Figure A.9.3.2).

Organization: Nuvera Fuel Cells, Inc.
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Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen are addressed by NFPA 2. Per the committee
scope statements the HYD Committee has "primary responsibility for documents on the storage, transfer,
production, and use hydrogen" and the IMG "Committee shall coordinate the material on gaseous and liquid
hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error prone way for
NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This is best
accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 11 and the associated Annex A text.

Related Public Inputs for This Document

Related Input Relationship
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Public Input No. 86-NFPA 55-2020 [Chapter 11] Annex A text for Chapter 11.
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l »\' IPuinc Input No. 30-NFPA 55-2020 [ Sections A.11.2.4.2.2.1, A.11.2.4.2.2.2 ]

Sections A.11.2.4.2.2.1, A.11.2.4.2.2.2
A11.2.4.2.21

More details about the tank valve arrangements are found in CGA H-3, Cryogenic Hydrogen Storage. CGA
H-3 requires that these valves be located on the liquid supply line and the gas supply (economizer) line on
all sizes of bulk liquid hydrogen tanks. Where other liquid and gas supply lines are provided, such as liquid
to a pump and gas return from a pump, these lines also have the remotely operated emergency isolation
valves.

A typical way to operate these valves is to supply an air-operated fail-close automatic valve in the liquid
lines and the gas lines. A manual or electric (solenoid) three-way valve supplies instrument air to open the
automatic valve. Turning the manual three-way valve or de-energizing the solenoid three-way valve vents
the signal from the automatic valve, causing it to close and isolate the tank. The instrument valve must be
connected to all automatic emergency isolation- shutoff valves so that it is necessary to operate only one
instrument valve to isolate all tank supply lines. Typically a system will have more than one instrument
valve, with one located near the tank fill connection for access at the tank and one located remotely to
avoid the necessity of approaching the tank in an emergency situation.

A11.24.2.2.2

The manual valve is used for maintenance of the automatic valve. However, since mechanical joints are not
permitted, all connections between the tank and the automatic valve must be welded. This provision is in
place to avoid having leaks upstream of the automatic emergency iselation- shutoff valve, given that such

leaks cannot be isolated.
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Statement of Problem and Substantiation for Public Input

The defined term in 3.3.38 is for an Emergency Shutoff Valve not an Emergency Isolation Valve.
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l »\' IPuinc Input No. 15-NFPA 55-2020 [ Section No. A.11.3.2.2 ]

A.11.3.2.2

The Occupational Safety and Health Administration (OSHA) established requirements for hydrogen
systems in 29 CFR 1910.103. The tabular distances in Annex G reflect those values published in the July 1,
2006 edition of the CFR. The criteria established in Table G.2(a) and Table G.2(b) are based on the 1969
edition of NFPA 50A which superseded the 1963 edition. Subsequent editions were adopted in 1973, 1978,
1984, 1989, 1994, and 1999. In 2003, the document was integrated into NFPA 55 because the committee
believed that one standard covering storage and use of all compressed gases and cryogenic fluids was
needed. NFPA 55 was revised in 2005 as the requirements for compressed gases and cryogenic fluids
were broadened.

Throughout those eight revision cycles, the distances were subject to revision as the technology in the use
of hydrogen advanced. However, the distances listed in the OSHA tables remain based on the 1969 data. It
is important to recognize that the OSHA tables represent the current statutory requirements. While the
tables might be accurate, it should be recognized that the OSHA tables in some cases lack clarity, and in
other cases hazards recognized by the ongoing evolution of the separation tables have not been
acknowledged.

For an example of lack of clarity, consider row 1, “Building or structure,” of Table 44 G .3 2(a) . 2-The
OSHA table refers to buildings by construction types, including wood frame, heavy timber, ordinary, and fire
resistive. The current construction types are now designated as Types | through V with variations to
address the elements of construction, including the supporting structure as well as the construction of the
roof and exterior walls. Although one can guess as to the original intent, there is no clear correlation
between the construction types designated in the OSHA tables and the types in either NFPA 220 or the
building code.

Other examples where hazards are not addressed include the fact that there are no prescribed distances
for separation from property lines, public sidewalks, and parked vehicles. A close comparison between the
OSHA table and the distance tables in the 2005 edition of NFPA 55 reveals a number of discrepancies. As
the 2010 edition of NFPA 55 was being developed, a collective effort was undertaken by a joint task group
established between the NFPA Industrial and Medical Gases Committee and the NFPA Hydrogen
Technology Committee. The scope of the Hydrogen Technology Committee’s work was to review and verify
the separation distances for exposures integral to the distance tables found in NFPA 55. Research on
separation distances funded by the U.S. Department of Energy (DOE) and undertaken by Sandia National
Laboratories in 2007 focused on the effects of fire and potential explosion due to an inadvertent release of
hydrogen. The initial work had as its focus the use of hydrogen as an alternative vehicle fuel; however, the
data produced present the case for separation based on radiant heat flux from hydrogen jet flames and
flammability envelopes from unintended releases of hydrogen. The work was based on modeling that was
then validated against Sandia National Laboratories and SRI International experiments.

As the work continued, it became apparent to the group that a risk-informed approach to separation
distance could be developed. At that juncture, the committee developed consequence-based tables for
separation as well as a set of risk-informed tables. The consequence-based tables present the hazard
without regard to probability or frequency. However, there are variables that have not previously been
considered in the evolution of the tabular distances.

On the other hand, the risk-informed tables consider the cumulative frequency of accidents and the
distance required to prevent an undesired consequence across a spectrum of varying pressures.

Additionally, the fundamental requirements of NFPA 55 prescribe a minimum set of engineering controls
and construction features. As the work evolved, it became clear that with mitigation methodology, an
unintended release could be minimized or eliminated. The developmental work was focused on using a
scientific method to obtain separation distances to verify or revise the tabular distances accordingly.

The OSHA tables are provided to inform the code user of the minimum requirements as they currently exist
under 29 CFR and the federal OSHA program. It is incumbent on installers and property owners to
recognize the limitations of OSHA based on the precedent requirements established with the use of the
1969 edition of NFPA 50A. The use of alternative approaches to distance as now embodied within the body
of the code is subject to approval on a location-by-location basis. The typical AHJ has traditionally been the
fire official who might not be the only official that exercises regulatory control for installations of this nature.

Statement of Problem and Substantiation for Public Input

7/16/2020, 1:36 PM



National Fire Protection Association Report

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

Attachment F - NFPA 55 Public Inputs

structure."
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This refers to row 1 of Table 11.3.2.2 as "building or structure" but row (exposure) 1 of Table 11.3.2.2 is "lot lines."
This language appears to have been taken from Annex Section G.1, which reads: "For an example of lack of

clarity, consider row 1 of Table G.2(a) (Building or structure)." Row 1 of Table G.2(a) is indeed "building or

Therefore, the proposed change adds the "lack of" wording before "clarity” to match the Annex G.1 language, and
should also change the reference to refer to Table G.2(a) rather than Table 11.3.2.2.
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l »\' IPuinc Input No. 50-NFPA 55-2020 [ Section No. A.16.3.3.3 ]
NFPA

A.16.3.3.3

See- As an alternate to compliance with ASTM E84 or ANSI/UL 723 , Standard-Test-Method for-Surface

Burning-Characteristics-of Building-Materials a foam plastic insulation material that complies with the

requirements for interior wall and ceiling finish materials tested in accordance with NFPA 286 shown in

NFPA1 is acceptable for this application.

Also: add NFPA 286, Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling

Interior Finish to Room Fire Growth, into the section on informational NFPA referenced documents .

Statement of Problem and Substantiation for Public Input

The companion Pl recommends placing the reference to ASTM E84 in the body of the document, meaning that this
is unnecessary. However, some insulation materials are being tested to NFPA 286 (a room-corner test) instead of
to ASTM E84 and that is a more meaningful test. Therefore, a material that has already been tested to NFPA 286
(and meets the criteria in NFPA 1, which are the same as those in NFPA 101 or 5000, or the IBC) should be
allowed to be used. This Pl does not require testing to NFPA 286 but offers it as an alternate.

Related Public Inputs for This Document

Related Input
Public Input No. 45-NFPA 55-2020 [Section No. 16.3.3]
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| W IPuinc Input No. 97-NFPA 55-2020 [ Chapter C ]
NFPA

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including the physical properties are addressed
by NFPA 2. Per the committee scope statements the HYD Committee has "primary responsibility for documents on
the storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on
gaseous and liquid hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error
prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This
is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Annex C. And, and the presence of Annex
C in NFPA 55 causes confusion regarding whether NFPA 2 or NFPA 55 applies.
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Statement of Problem and Substantiation for Public Input

Annex E is dated in that it refers to 3% leak sizes, 400 SCF for a bulk system, and 4% flammability range.
Since this is an external paper, it's not appropriate to change these values.
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As a result, this annex adds confusion since it's inconsistent with the current Standard and other Annex material.
Add a reference to this document as background information in Annex A for historical context, but not in it's entirety
as itis in Annex E.
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| ™ IPuinc Input No. 98-NFPA 55-2020 [ Chapter E ]
NFPA
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(2) 4,732 Wim?2 (1,500 Btu/heft 2 )is defined by APL 521 as the heat flux threshold in-areas-where

@)

(4) 25237 Wim2 (8000 Biu/hrft 2 }is the threshold heat fluximposed by the International Fire Code
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Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including the physical properties are addressed
by NFPA 2. Per the committee scope statements the HYD Committee has "primary responsibility for documents on
the storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on
gaseous and liquid hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error
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prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This
is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and the associated Annex E.
And, the presence of Annex E in NFPA 55 causes confusion regarding whether NFPA 2 or NFPA 55 applies.

Note: The title of Annex A does not make it clear that it only applies to hydrogen.
Related Public Inputs for This Document

Related Input Relationship

Public Input No. 85-NFPA 55-2020 The separation distances explained in Annex E are from
[Chapter 10] Chapter 10.
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(—34—9—Nm3 -)5 -------- S—Factburaingcelidecrvehoserdinanlumber—oneslzion
paper£0462- 0 152 - 50 452 O—Slew-burring-selide—suehas-heantimber

coal 25 7.6 - 25 7.6 - 25 7.6 10 Open-flames-and-welding 25 7.6 - 25 7.6 - 25 2 7.6 2 11_Air compresser
intelcoerinlotcterentlating-e —al-conditiening-cguipront 50 462 - £0 152 - B0 452 12 Ceneoniatien

ofpeople 3 25 7.6 -5015.2-5045.2

I+

(56,780-113 559 LY ftm-fim- ﬂm4—EiFe-Fesisti¥e-buuding-and-ﬁ;e-wa#s3 845-6456-54562
Neneembushble—bw@ngg 25-7—6 59—15—2 152-2—93—O¥her—bu4dmgs3 59—15—2 F522.0-400205 4

belew—g#euﬂdé-(-See—S4-3—and—\54-4—)5945—2 152-2—9 4—9030—56—Bea~eei+stakenaFy—qud-hyd¥egen
seraines 545 - £ 45 - £ 45 - armrreblecesslernge 80 452 - 15 220 - 400 205 S—Heanic-essgen
sterageand-etherodders{SenB42 and B4 100 206 - 400 205 4100 205 O Ceombustible

selids E04E62- 7520040020540 Ceoepnflames—smolingandelding E04E2-E0 452 5045 D 4

Aisemsressaintalieseinleioterentilaling-sai—sanditioning
W%M—%M—&M%@W@H&d—mﬂeé #5229-75229-75229

Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including the physical properties are addressed
by NFPA 2. Per the committee scope statements the HYD Committee has "primary responsibility for documents on
the storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on
gaseous and liquid hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error
prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This
is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and the associated Annex G.
And, the presence of Annex G in NFPA 55 causes confusion regarding whether NFPA 2 or NFPA 55 applies.

Related Public Inputs for This Document
Related Input Relationship

Public Input No. 85-NFPA 55-2020 [Chapter Separation distances discussed in Annex G are from
10] Chapter 10.
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H.214 — Flame Radiation Heat Flux-and Flame Length Model-
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H.2.2 _ Unignited-Jet Concentration-Decay-Model-
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O Data of Birch (1984)
————— Simulation (P, = 18.25 bar, dia = 0.794 mm)

30 | — — — Simulation (P = 18.25 bar, dia = 1.158 mm)
————— Simulation (Pygp, = 207.85 bar, dia = 0.794 mm)
Simulation (P, = 207.85 bar, dia = 1.158 mm)
25 [ | --------- Simulation (P, = 207.85 bar, dia = 1.158 mm) K+10%

------ Simulation (Pyan = 207.85 bar, dia = 1.158 mm) K—10%

20

1/ Mole fraction
o

(R,

uppbr"’R)”E
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Statement of Problem and Substantiation for Public Input

The storage, use, handling, and many other aspects of hydrogen including the physical properties are addressed
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by NFPA 2. Per the committee scope statements the HYD Committee has "primary responsibility for documents on
the storage, transfer, production, and use hydrogen" and the IMG "Committee shall coordinate the material on
gaseous and liquid hydrogen storage and use with the Hydrogen Technology Committee.” The simplest, least error
prone way for NFPA 55 to coordinate with NFPA 2 regarding hydrogen gas is to just refer the user to NFPA 2. This
is best accomplished in in 7.6.1.2 and 8.1.4. This nullifies the need for Chapter 10 and the associated Annex H.
And, the presence of Annex H in NFPA 55 causes confusion regarding whether NFPA 2 or NFPA 55 applies.

Related Public Inputs for This Document

Related Input Relationship

Public Input No. 85-NFPA 55-2020 [Chapter Annex H discusses separation distances from Chapter
10] 10.

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Sun Jun 28 19:05:39 EDT 2020
Committee: IMG-AAA
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l ﬂ\’ IPuinc Input No. 40-NFPA 55-2020 [ Section No. 1.1.2.4 ]

1.1.2.4 ASTM Publications.

ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.
ASTM A380/A380 M, Standard Practice for Cleaning, Descaling, and Passivation of Stainless Steel Parts,

Equipment, and Systems, 2017 .

ASTM EB84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2048 2020 .
ASTM E681, Standard Test Method for Concentration Limits of Flammability of Chemicals (Vapors and

Gases), 2009 (2015).

Statement of Problem and Substantiation for Public Input

updates

Submitter Information Verification

Submitter Full Name: Marcelo Hirschler

Organization:

Street Address:

City:
State:
Zip:

Submittal Date:

Committee:

GBH International

Tue Jun 23 16:40:07 EDT 2020
IMG-AAA
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l »\' IPuinc Input No. 20-NFPA 55-2020 [ Section No. 1.1.2.9 ]
NFPA

1.1.2.9 UL Publications.
Underwriters Laboratories, 333 Pfingsten Road, Northbrook, IL 60062-2096.

ANSI UL 558, Standard-forSafety-Industrial- Industrial Trucks, Internal Combustion Engine—Powered,
1996, Revised 2042 2000 .

ANSH UL 583, Standardfor-Safety-Electric _Electric -Battery-Powered Industrial Trucks, 1996, Revised
2042 2017 .

ANSI/ UL 2075, Standardfor-Gas-_Gas and Vapor Detectors and Sensors, 2043 2017 .

Statement of Problem and Substantiation for Public Input

Reason: Many years ago, UL preferred the ANSI/UL reference because there was a transition of traditional UL
standards towards an ANSI standards development process.

Now, years later, a large majority of UL Standards are ANSI approved and follow the ANSI development and
maintenance process. However, sometimes readers are confused because they don’t understand the standards
are actually UL standards, not developed by ANSI. There are many other references to standards promulgated by
other standards development organizations where they are considered ANSI approved but do not include ANSI in

the reference.
The terms “Standard for” or “Subject” are redundant and unnecessary. All references to UL are standards.

Update of existing references.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 19-NFPA 55-2020 [Section No. 2.3.9]

Submitter Information Verification

Submitter Full Name: Kelly Nicolello

Organization: UL LLC

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 16 11:58:28 EDT 2020
Committee: IMG-AAA
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| ﬁ" IPuinc Input No. 9-NFPA 2-2020 [ Section No. 6.4.1.5.1 [Excluding any Sub-Sections] ]
NFPA

[GH2] shall not be stored or used in excess of the MAQ in_other than industrial e~ and storage occupancies;-or y-work-ar f busin e i vhere NFPA-45 d e

[55:6.31.61]

Additional Proposed Changes

File Name Description Approved
NFPA_2_PC_63.pdf  NFPA 2 Public Comment No. 63

Statement of Problem and Substantiation for Public Input
NOTE: This Public Input appeared as "Reject but Held" in the Public Comment No. 63 of the A2019 Second Draft Report for NFPA 2 and per the Regs. at 4.4.8.3.1.
There are 3 parts to this comment:

1. Allowing the "use" of H2 in only 2 occupancies is overly prohibitive. Small, even "micro”, fuel cells, hydrogen generators, etc. do not add a significant risk and should be allowed similar to the way gas stoves, gas
refrigerators, gas heaters, etc. are allowed in businesses, offices, and even residences. Note: MAO was a convenient value to use as the limit; committee may want to chose another value (but "O" is not appropriate).

2. The changes to 6.4.1.5.1 were not needed as 16.1.1 permits GH2 in labs. And 16.1.1.4 indicates Chapter 16 applies, i.e. it "overrules" Chapter 6.
3.  If this change is not adopted by NFPA 55, | propose that NFPA 2 drop the extract tag.

Ref. FR-135.
Ref. NFPA 55: PC-14

Submitter Information Verification

Submitter Full Name: TC ON HYD-AAA

Organization: NFPA TC ON HYDROGEN TECHNOLOGY
Street Address:

City:

State:

Zip:

Submittal Date: Thu Feb 06 13:38:41 EST 2020
Committee: HYD-AAA
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l ﬁ\’ IPuinc Comment No. 63-NFPA 2-2018 [ Section No. 6.4.1.5.1 [Excluding any Sub-

NFPA
Sections] ]

[GH2] shall not be stored or used in excess of the MAQ in other than industrial and storage occupancies- or

aboratory work-areas-of business-occupancies-where NEPA 45 does-not-apply .- | 55: 6-:3-4-6-4

Statement of Problem and Substantiation for Public Comment

There are 3 parts to this comment:

1. Allowing the "use" of H2 in only 2 occupancies is overly prohibitive. Small, even "micro", fuel cells, hydrogen
generators, etc. do not add a significant risk and should be allowed similar to the way gas stoves, gas refrigerators,
gas heaters, etc. are allowed in businesses, offices, and even residences. Note: MAQ was a convenient value to
use as the limit; committee may want to chose another value (but "0" is not appropriate).

2. The changes to 6.4.1.5.1 were not needed as 16.1.1 permits GH2 in labs. And 16.1.1.4 indicates Chapter 16
applies, i.e. it "overrules" Chapter 6.

3. If this change is not adopted by NFPA 55, | propose that NFPA 2 drop the extract tag.

Ref. FR-135.
Ref. NFPA 55: PC-14

Related Item
* First Draft (FR-135)

Submitter Information Verification

Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Wed Apr 11 13:36:26 EDT 2018
Committee:

Committee Statement

Committee Rejected but held
Action:
Resolution: The committee would like to correlate with NFPA 55 and establish a more appropriate threshold

and requires more time to determine what that threshold should be.
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| q" IPuinc Input No. 13-NFPA 2-2020 [ New Section after 6.6.5.2 ]
NFPA

Electrical wiring and shall be in with Section 6.7, and NEPA-70; NFPA 70[, and NFPA 79] .. [55:6.7]

Additional Proposed Changes

File Name Description Approved
NFPA_2 PC_191.pdf NFPA 2 PC NO. 191

Statement of Problem and Substantiation for Public Input
NOTE: This Public Input appeared as "Reject but Hold" in Public Comment No. 191 of the (A2019) Second Draft Report for NFPA 2 and per the Regs. at 4.4.8.3.1.
Change made in 8.1.9.1 applies to all hydrogen systems not just liquid hydrogen and should be in Chapter 6.
Change made in square brackets to keep extract tag.

Ref. FR #157
See also PC #190

Submitter Information Verification

Submitter Full Name: TC ON HYD-AAA
Organization: TC on Hydrogen Technology
Street Address:

City:

State:

Zip:

Submittal Date: Thu Mar 05 16:13:39 EST 2020
Committee: HYD-AAA
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l Q\’ IPuinc Comment No. 191-NFPA 2-2018 [ Section No. 6.7 [Excluding any Sub-Sections] ]

Electrical wiring and equipment shall be in accordance with Section 6.7-and- NFPA-70, NFPA 70[, and

NFPA 79] . [55:6.7]

Change made in 8.1.9.1 applies to all hydrogen systems not just liquid hydrogen and should be in Chapter 6.

Change made in square brackets to keep extract tag.

Ref. FR #157.
See also PC #190.

Related Public Comments for This Document

Statement of Problem and Substantiation for Public Comment

Related Comment Relationship
Public Comment No. 190-NFPA 2-2018 [Section No. 8.1.9.1] Same
Public Comment No. 190-NFPA 2-2018 [Section No. 8.1.9.1]
Related Item
* First Revision (FR #157)
Submitter Information Verification
Submitter Full Name: Stephen Goyette
Organization: Nuvera Fuel Cells, Inc.
Street Address:
City:
State:
Zip:
Submittal Date: Wed May 09 16:45:46 EDT 2018
Committee:
Committee Statement
Committee Rejected but held
Action:
Resolution: The committee agrees with the context but would like to maintain the extract with NFPA 55. The

committee recommends submitting the public comment to NFPA 55.

2/5/2019, 9:13 AM
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| * IPuinc Input No. 222-NFPA 2-2020 [ Section No. 7.3.2.3.1.1]
NFPA

7.3.2.3.1.4*~_Minimum Distance for Aboveground Locations.
The minimum distance from a [GH2] system located outdoors to specified exposures shall be in accordance with Table 7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b), or Table 7.3.2.3.1.1(A)(c). [55:10.4.2.2.1]

Insert new: 7.3.2.3.1.1* The mini distance to exposures for individual ents of the bulk hydrogen d gas system shall be taken from Table 10.4.2.2.1 ( a), (b), or (c) based on the maximum internal
diameter and respective system design pressure in which they are installed.

Annex A .7.3.2.3.1.1 Table 10.4.2.2.1 (a),(b), and (c) define mini distances between and of a bulk hydrogen d gas system. The exposure di are a function of exposure type
(Groups 1.2, and 3), system design pressure, and maximum internal diameter. A bulk hydrogen compressed gas system may have portions of the system that operate within differing pressure ranges. For example,

s that operate within a system between 15 and 250 psig with a largest pipe size less than or equal to 52.5 mm have a mini Group 1 sure distance of 16 feet. C that operate within a different
portion of the system between 250 psig and 3000 psig with the largest pipe size less than or equal to 18.97 mm have a mini Group 1 exposure of 20 feet. It is not necessary to apply the 20 feet mini Group 1
exposure di to the s that form a portion of the system that operate between 15 and 250 psig.

6/29/2020, 8:43 AM
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(A) Maximum Internal Diameter of Interconnecting Piping.
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The maximum internal diameter of the piping system used for interconnecting piping between the shutoff valve on any single storage container to the point of connection to the system source valve shall
not be required to be in accordance with the values shown in Table 7.3.2.3.1.1(A)(a) when in accordance with Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c). [65:10.4.2.2.2]

(1) The separation distance for piping systems with internal diameters other than those specified in Table 7.3.2.3.1.1(A)(a) for the pressure range selected shall be permitted with tabular distances
determined based on the use of Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c). [55:10.4.2.2.1.1]

(2) Separation distances determined based on the use of Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c) shall be subject to review and approval by the AHJ. [55:10.4.2.2.2.2]
(3) The separation distance shall be measured from the part of the bulk hydrogen compressed gas system closest to the exposure.
(4)" Determination of Internal Diameter. The internal diameter of the piping system shall be determined by the diameter of the piping serving that portion of a storage array with content greater than

5000 scf (141.6 Nm3). The piping system size used in the application of Table 7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c) shall be determined based on that portion of the
system with the greatest maximum internal diameter. [55:10.4.2.2.2.1]

(5)« petermination of System Pressure. The system pressure shall be determined by the maximum operating pressure of the storage array with content greater than 5000 scf (141.6N m3), irrespective
of those portions of the system elevated to a higher pressure. [§5:10.4.2.2.3]

Table 7.3.2.3.1.1(A)(a) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to Exposures — Typical Maximum Pipe Size

Pressure >15 to' >250 to_ >3000 to' >7500 to_
e 5250 psig S3000 psig S7500 psig $15000 psig
dmm d=525mm d=18.97mm d=7.16mm
Exposures Group 1 m ft m ft m ft m ft
Lot lines 5 16 6 20 4 13 5 16
Air intakes (HVAC, compressors, other) - - - - - - - -
Operable openings in buildings and structures - - - - - - - -
Ignition sources such as open flames and welding - - - - - - - -
Exposures Group 2 m m ft m ft m ft
Exposed persons other than those servicing the system 5 16 6 20 3 10 4 13
Parked cars - - - - - - - -
Exposures Group 3 m ft m ft m ft m ft
Buildings of non-combustible non-fire-rated construction 4 13 5 16 3 10 4 13
Buildings of combustible construction - - - - - - - -
Flammable gas storage systems above or below ground - - - - - - - -
Hazardous materials storage systems above or below ground - - - - - - - -
Heavy timber, coal, or other slow-burning combustible solids - - - - - - - -
Ordinary combustibles, including fast-burning solids such as ordinary lumber, excelsior, paper, or combustible waste
and vegetation other than that found in maintained landscaped areas - - - - - - - -
Unopenable openings in building and structures - - - - - - - -
Encroachment by overhead utilities (horizontal distance from the vertical plane Below the nearest overhead electrical
wire of building service) - - - - - - - -
Piping containing other hazardous materials - - - - - - - -
Flammable gas metering and regulating stations such as natural gas or propane. - - - - - - - -
[55:Table 10.4.2.2.1(a)]
Table 7.3.2.3.1.1(A)(b) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to Exposures by Maximum Pipe Size with Pressures >15 to <3000 psig
>15 to 250 psig >250 to <3000 psig
Pressure >103.4 to 1724 kPa >1724 to 20,684 kPa
Q(posures’“'r Q(posures*f
Internal Pipe Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
B B D =0.0952d D =0.1019d -0.3485 D =0.0762 D =0.3168d D =0.3384d - 0.4188 D =0.2636d
ID (in.) d (mm) m | ft m it m it m it m it m it
0.2 5.1 0.5 2 0.2 1 04 1 1.6 5 13 4 1.3 4
0.3 76 0.7 2 0.4 1 0.6 2 24 8 22 7 2.0 7
0.4 10.2 1.0 3 0.7 2 0.8 3 32 1" 3.0 10 2.7 | 9
0.5 12.7 1.2 4 0.9 3 1.0 3 4.0 13 3.9 13 3.3 1"
0.6 15.2 1.4 5 1.2 4 1.2 4 4.8 16 4.7 16 4.0 13
0.7 17.8 1.7 6 1.5 5 1.4 4 5.6 19 5.6 18 4.7 15
0.8 20.3 1.9 6 1.7 6 1.5 5 6.4 21 6.5 21 54 18
0.9 229 22 7 20 7 1.7 6 7.3 24 7.3 24 6.0 20
1.0 254 2.4 8 22 7 1.9 6 8.0 26 8.2 27 6.7 | 22
1.1 279 27 9 25 8 21 7 8.8 29 9.0 30 7.4 24
1.2 30.5 29 10 2.8 9 23 8 9.7 32 9.9 32 8.0 26
1.3 33.0 3.1 10 3.0 10 25 8 10.5 34 10.7 35 8.7 29
1.4 35.6 34 " 3.3 " 27 9 1.3 37 11.6 38 9.4 31
1.5 38.1 3.6 12 3.5 12 29 10 12.1 40 12.5 41 10.0 33
16 406 39 | 13| 38 2 3.4 10 120 |42 | 133 | 4 10.7 S
1.7 43.2 4.1 13 4.1 13 3.3 1" 13.7 45 14.2 47 11.4 37
1.8 457 4.4 14 4.3 14 35 " 14.5 47 15.0 49 12.0 40
1.9 48.3 4.6 15 4.6 15 3.7 12 15.3 50 15.9 52 12.7 42
2.0 50.8 4.8 16 4.8 16 3.9 13 16.1 53 16.8 55 13.4 44
21 53.3 5.1 17 5.1 17 41 13 16.9 55 17.6 58 14.0 46

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.
*For a list of exposures in each exposure group, see Column 1 of Table 7.3.2.3.2(A)(a).

tWhen calculating the minimum separation distance (D) using the formulas indicated, based on the exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm).
The calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole
foot. [55:Table 10.4.2.2.1(b)]

Table 7.3.2.3.1.1(A)(c) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to Exposures by Maximum Pipe Size with Pressures >3000 to 15,000 psig

>3000 to <7500 psig >7500 to 15,000 psig
Pressure >20,684 to 51,711 kPa >51,711 to £103,421 kPa
Q(posures*f E_xposures*f
Internal Pipe Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
- - D =0.5471d D =0.6831d - 1.99 D =0.459d - 0.355 D =1.448d - 5.368 D =0.9291d - 2.65 D =0.602d - 0.3103

1D (in.) d (mm) m | ft m ft m ft m ft m ft m ft

0.2 5.1 1.6 5 1.5 5 2 7 2 7 2 7 3 9

0.3 76 43 | 14 3.2 11 3 10 6 18 4 14 4 14

0.4 10.2 72 | 24 5.0 16 4 14 9 31 7 22 6 19

0.5 12.7 10.0 | 33 6.7 22 5 18 13 43 9 30 7 24
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>3000 to <7500 psig 7500 to <15,000 psig
Pressure 20,684 to 51,711 kPa 51,711 to £103,421 kPa
Exposures*t Exposures*t
Internal Pipe Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
e 5471 -1, D =0.459d - 0. - D=0.9291d - 2.65 D =0.602d - 0.31

1D (in.) d (mm) m  ft m | ft m ft m ft ft m ft
0.6 15.2 127 42| 84 | 28 7 22 17 55 38 9 29
07 17.8 156 51 | 102 | 33 8 26 20 67 46 10 34
0.8 203 184 60 | 119 | 39 9 29 24 79 16 53 12 39
0.9 229 212 70 | 137 | 45 10 33 28 91 19 61 13 44
10 254 240 79 | 154 | 50 11 37 31 103 21 69 15 49
1.4 279 28| 88 | 171 | 56 12 41 35 15 2 76 1 | 54
12 305 206 97 | 188 | 62 14 45 39 127 2 84 18 59
13 33 324 106 206 | 67 15 49 42 139 28 92 20 64
14 35.6 353 | 116| 223 | 73 16 52 46 152 30 100 21 69
15 38.1 380 | 125 240 | 79 17 56 50 163 33 107 23 74
16 406 408|134 257 | 84 18 60 53 175 35 115 24 79
17 432 437 143 275 | 90 19 64 57 188 37 123 % | 84
18 457 464|152 292 | 9 21 68 61 199 40 131 27 89
19 483 493 | 162 310 | 102 22 72 65 212 42 139 29 94
2.0 50.8 524 | 171| 327 | 107 23 75 68 224 45 146 30 99

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.
*For a list of exposures in each exposure group, see Column 1 of Table 7.3.2.3.2(A)(a).

tWhen calculating the minimum separation distance (D) using the formulas indicated, based on the exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm).
The calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole
foot.

[55:Table 10.4.2.2.1(c)]

Statement of Problem and Substantiation for Public Input

The separation distances are a function of Exposure Group, system pressure and line diameter. Many systems have portions which operate at differing pressures or are of different line size. Since the hazard is
aligned with the potential leakage, it's logical to apply the appropriate separation distance for each portion of the system of a given pressure or line size. This is also consistent with existing material that uses similar
logic for LH2 and GH2 distances being applied to their respective portions of the system.

Submitter Information Verification

Submitter Full Name: David Farese

Organization: Air Products and Chemicals, In
Street Address:

City:

State:

Zip:

Submittal Date: Fri Jun 26 01:35:50 EDT 2020
Committee: HYD-AAA
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l * IPuinc Input No. 258-NFPA 2-2020 [ Section No. 6.18.2.1.4.1]
NFPA

6.18.2.1.4.1
The exhaust ventilation system design shall take into account the density- potential hydrogen concentration and density of the potential gases released.- [ §5: 8-47.4.4]

Statement of Problem and Substantiation for Public Input

this will require the extract tag to be dropped.
this change is specific to NFPA-2
the subsequent requirements will retain the extract tags to NFPA-55

Submitter Information Verification

Submitter Full Name: Robert Boyd

Organization: Boyd Hydrogen LLC

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 29 17:20:20 EDT 2020
Committee: HYD-AAA

59 of 344

8/12/2020, 10:37 AM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

Attachment G - NFPA 2 Public Inputs

| * IPuinc Input No. 265-NFPA 2-2020 [ New Section after 7.3.2.3.1.1 ]
NFPA

Distances in Table 7.3.2.3.1.1(A) to air intakes shall apply only to Mechanical Connections that are part og the Outdoor Bulk Hydrogen Compressed Gas System.

Statement of Problem and Substantiation for Public Input

The hazard posed by hydrogen systems to HVAC units and air intakes is the entertainment of un-ignited hydrogen. The side-walls of a hydrogen storage vessel, for example, pose no threat of releasing un-ignited
hydrogen that could be entrained into an HVAC system; the threat is only from credible leak points. These are encompassed in the existing code definition of Mechanical Connection as proposed here.

Submitter Information Verification

Submitter Full Name: Tim Brown

Organization: FirstElement Fuel, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 30 08:45:22 EDT 2020
Committee: HYD-AAA
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| W IPuinc Input No. 270-NFPA 2-2020 [ Section No. 7.3.2.3.1.1(A) |
NFPA
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(A) Maximum Internal Diameter of Interconnecting Piping.
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The maximum internal diameter of the piping system used for interconnecting piping between the shutoff valve on any single storage container to the point of connection to the system source valve shall
not be required to be in accordance with the values shown in Table 7.3.2.3.1.1(A)(a) when in accordance with Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c). [65:10.4.2.2.2]

(1) The separation distance for piping systems with internal diameters other than those specified in Table 7.3.2.3.1.1(A)(a) for the pressure range selected shall be permitted with tabular distances
determined based on the use of Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c). [55:10.4.2.2.1.1]

(2) Separation distances determined based on the use of Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c) shall be subject to review and approval by the AHJ. [55:10.4.2.2.2.2]
(3) The separation distance shall be measured from the part of the bulk hydrogen compressed gas system closest to the exposure.
(4)" Determination of Internal Diameter. The internal diameter of the piping system shall be determined by the diameter of the piping serving that portion of a storage array with content greater than

5000 scf (141.6 Nm3). The piping system size used in the application of Table 7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b) or Table 7.3.2.3.1.1(A)(c) shall be determined based on that portion of the
system with the greatest maximum internal diameter. [55:10.4.2.2.2.1]

(5)« petermination of System Pressure. The system pressure shall be determined by the maximum operating pressure of the storage array with content greater than 5000 scf (141.6N m3), irrespective
of those portions of the system elevated to a higher pressure. [§5:10.4.2.2.3]

Table 7.3.2.3.1.1(A)(a) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to Exposures — Typical Maximum Pipe Size

Pressure >15 to' >250 to_ >3000 to' >7500 to_
e 5250 psig S3000 psig S7500 psig $15000 psig
dmm d=525mm d=18.97mm d=7.16mm
Exposures Group 1 m ft m ft m ft m ft
Lot lines 5 16 6 20 4 13 5 16
Air intakes (HVAC, compressors, other) - - - - - - - -
Operable openings in buildings and structures - - - - - - - -
Ignition sources such as open flames and welding - - - - - - - -
Exposures Group 2 m m ft m ft m ft
Exposed persons other than those servicing the system 5 16 6 20 3 10 4 13
Parked cars - - - - - - - -
Exposures Group 3 m ft m ft m ft m ft
Buildings of non-combustible non-fire-rated construction 4 13 5 16 3 10 4 13
Buildings of combustible construction - - - - - - - -
Flammable gas storage systems above or below ground - - - - - - - -
Hazardous materials storage systems above or below ground - - - - - - - -
Heavy timber, coal, or other slow-burning combustible solids - - - - - - - -
Ordinary combustibles, including fast-burning solids such as ordinary lumber, excelsior, paper, or combustible waste
and vegetation other than that found in maintained landscaped areas - - - - - - - -
Unopenable openings in building and structures - - - - - - - -
Encroachment by overhead utilities operating above 50 volts (horizontal distance from the vertical plane Below the
nearest overhead electrical wire of building service) - - - - - - - -
Piping containing other hazardous materials - - - - - - - -
Flammable gas metering and regulating stations such as natural gas or propane. - - - - - - - -
[55:Table 10.4.2.2.1(a)]
Table 7.3.2.3.1.1(A)(b) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to Exposures by Maximum Pipe Size with Pressures >15 to <3000 psig
>15 to 250 psig >250 to <3000 psig
Pressure >103.4 to 1724 kPa >1724 to 20,684 kPa
Q(posures’“'r Q(posures*f
Internal Pipe Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
B B D =0.0952d D =0.1019d -0.3485 D =0.0762 D =0.3168d D =0.3384d - 0.4188 D =0.2636d
ID (in.) d (mm) m | ft m it m it m it m it m it
0.2 5.1 0.5 2 0.2 1 04 1 1.6 5 13 4 1.3 4
0.3 76 0.7 2 0.4 1 0.6 2 24 8 22 7 2.0 7
0.4 10.2 1.0 3 0.7 2 0.8 3 32 1" 3.0 10 2.7 | 9
0.5 12.7 1.2 4 0.9 3 1.0 3 4.0 13 3.9 13 3.3 1"
0.6 15.2 1.4 5 1.2 4 1.2 4 4.8 16 4.7 16 4.0 13
0.7 17.8 1.7 6 1.5 5 1.4 4 5.6 19 5.6 18 4.7 15
0.8 20.3 1.9 6 1.7 6 1.5 5 6.4 21 6.5 21 54 18
0.9 229 22 7 20 7 1.7 6 7.3 24 7.3 24 6.0 20
1.0 254 2.4 8 22 7 1.9 6 8.0 26 8.2 27 6.7 | 22
1.1 279 27 9 25 8 21 7 8.8 29 9.0 30 7.4 24
1.2 30.5 29 10 2.8 9 23 8 9.7 32 9.9 32 8.0 26
1.3 33.0 3.1 10 3.0 10 25 8 10.5 34 10.7 35 8.7 29
1.4 35.6 34 " 3.3 " 27 9 1.3 37 11.6 38 9.4 31
1.5 38.1 3.6 12 3.5 12 29 10 12.1 40 12.5 41 10.0 33
16 406 39 | 13| 38 2 3.4 10 120 |42 | 133 | 4 10.7 S
1.7 43.2 4.1 13 4.1 13 3.3 1" 13.7 45 14.2 47 11.4 37
1.8 457 4.4 14 4.3 14 35 " 14.5 47 15.0 49 12.0 40
1.9 48.3 4.6 15 4.6 15 3.7 12 15.3 50 15.9 52 12.7 42
2.0 50.8 4.8 16 4.8 16 3.9 13 16.1 53 16.8 55 13.4 44
21 53.3 5.1 17 5.1 17 41 13 16.9 55 17.6 58 14.0 46

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.
*For a list of exposures in each exposure group, see Column 1 of Table 7.3.2.3.2(A)(a).

tWhen calculating the minimum separation distance (D) using the formulas indicated, based on the exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm).
The calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole
foot. [55:Table 10.4.2.2.1(b)]

Table 7.3.2.3.1.1(A)(c) Minimum Distance (D) from Outdoor Bulk Hydrogen Compressed Gas Systems to Exposures by Maximum Pipe Size with Pressures >3000 to 15,000 psig

>3000 to <7500 psig >7500 to 15,000 psig
Pressure >20,684 to 51,711 kPa >51,711 to £103,421 kPa
Q(posures*f E_xposures*f
Internal Pipe Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
- - D =0.5471d D =0.6831d - 1.99 D =0.459d - 0.355 D =1.448d - 5.368 D =0.9291d - 2.65 D =0.602d - 0.3103

1D (in.) d (mm) m | ft m ft m ft m ft m ft m ft

0.2 5.1 1.6 5 1.5 5 2 7 2 7 2 7 3 9

0.3 76 43 | 14 3.2 11 3 10 6 18 4 14 4 14

0.4 10.2 72 | 24 5.0 16 4 14 9 31 7 22 6 19

0.5 12.7 10.0 | 33 6.7 22 5 18 13 43 9 30 7 24
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>3000 to $7500 psig >7500 to £15,000 psig
Pressure >20,684 to <51,711 kPa >51,711 to £103,421 kPa
Exposures*t Exposures*t
Internal Pipe Diameter (ID) Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
B B .5471 -1 D=0. - D =0.9291d - 2.65

1D (in.) d (mm) m | ft m | ft m ft m ft ft m ft
0.6 15.2 127 | 42 | 84 28 7 22 17 55 38 9 29
0.7 17.8 156 | 51 | 102 | 33 8 26 20 67 46 10 34
0.8 20.3 184 60 | 119 39 9 29 24 79 16 53 12 39
0.9 22.9 212 70 | 137 | 45 10 33 28 91 19 61 13 44
1.0 25.4 240 79 | 154 | 50 " 37 31 103 21 69 15 49
1.1 27.9 26.8| 88 | 171 | 56 12 41 35 115 23 76 16 54
1.2 30.5 296 97 | 188 | 62 14 45 39 127 26 84 18 59
1.3 33 324 106 20.6 | 67 15 49 42 139 28 92 20 64
1.4 35.6 353|116 223 | 73 16 52 46 152 30 100 21 69
15 38.1 380 125 240 @ 79 17 56 50 163 33 107 23 74
1.6 40.6 40.8 | 134 | 257 | 84 18 60 53 175 35 115 24 79
1.7 432 437 143 | 275 | 90 19 64 57 188 37 123 26 84
1.8 457 464 | 152 | 29.2 96 21 68 61 199 40 131 27 89
1.9 483 493|162 31.0 | 102 22 72 65 212 42 139 29 94
2.0 50.8 521|171 327 | 107 23 75 68 224 45 146 30 99

Note: Linear interpolation of internal pipe diameters and distances between table entries is allowed.

*For a list of exposures in each exposure group, see Column 1 of Table 7.3.2.3.2(A)(a).

foot.
[55:Table 10.4.2.2.1(c)]

Statement of Problem and Substantiation for Public Input

Submitter Information Verification

Submitter Full Name: Tim Brown
Organization:
Street Address:
City:

State:

Zip:

Submittal Date:
Committee:

FirstElement Fuel, Inc.

Tue Jun 30 09:31:00 EDT 2020
HYD-AAA

If the intent for separation from utilities is intended to prevent ignition of un-ignited releases, then utilities such as phone lines, internet lines, etc. should not apply.

tWhen calculating the minimum separation distance (D) using the formulas indicated, based on the exposure group and pressure indicated, the internal pipe diameter (d) is entered in millimeters (mm).
The calculated distance (D) is expressed in units of measure in meters (m). To convert distance (D) to units of measure in feet, multiply the value of (D) in meters by 3.2808 and round to the nearest whole
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| W IPuinc Input No. 232-NFPA 2-2020 [ Section No. 7.3.2.3.1.2(A) |
NFPA

(A)* Passive Means.

Except for distances to air intakes, the distances to Group 1 and 2 exposures shown in Table 7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b), and Table 7.3.2.3.1.1(A)(c) shall be permitted to be reduced by one-
half and shall not apply to Group 3 exposures where fire barrier walls are located between the system and the exposure and constructed in accordance with the following: [55:10.4.2.2.4.1]

(1) The fire barrier wall shall be without openings or penetrations. [55:8.6.3.2.1]

(2) Penetrations of the fire barrier wall by conduit or piping shall be permitted provided that the penetration is protected with a firestop system in accordance with the [adopted] building code.
[55:8.6.3.2.1.1]

@3
4
(5) The configuration of the fire barrier shall allow natural ventilation to prevent the accumulation of hazardous gas concentrations. [55:10.4.2.2.4.1(3)]
®
7

Fire barrier walls shall have a minimum fire resistance rating of not less than 2 hours. [55:10.4.2.2.4.1(1)]

The fire barrier wall shall interrupt the line of sight between the bulk hydrogen compressed gas system and the exposure. [65:10.4.2.2.4.1(2)]

The number of fire barrier walls used to separate individual systems shall be limited to three. [55:10.4.2.2.4.1(4)]

The fire barrier wall shall not have more than two sides at 90 degree (1.57 rad) directions or not more than three sides with connecting angles of 135 degrees (2.36 rad), except as provided in
7.3.2.3.1.2(A)(6)(a). [55:10.4.2.2.4.1(5)]

(8) The connecting angles between fire barrier walls shall be permitted to be reduced to less than 135 degrees (2.36 rad) for installations consisting of three walls when in accordance with
8.3.2.3.1.5(D). [ 55: 10.4.2.2.4.1(6)]

(9) Fire barrier walls shall be designed and constructed as a structure in accordance with the requirements of the building code without exceeding the specified allowable stresses for the materials of
construction utilized and shall be designed to resist the overturning effects caused by lateral forces due to wind, soil, flood, and seismic events. [55:10.4.2.2.4.1(7)]

(10) Where clearance is required between the bulk hydrogen compressed gas system and the barrier wall for the performance of service or maintenance-related activities, a minimum horizontal clearance
of 5t 3 ft (40.5m 91m ) shall be provided between the structure and the system. [55:10.4.2.2.4.1(8)]

(11) The fire barrier wall shall be either an independent structure or the exterior wall of the building adjacent to the storage or use area when the exterior building wall meets the requirements for fire barrier
walls. [55:10.4.2.2.4.1(9)]

(12) The construction of a fire barrier wall that is part of a hydrogen equipment enclosure and used to reduce separation distances shall be in accordance with 7.1.22.16.

Statement of Problem and Substantiation for Public Input

This proposal is for the reduction of horizontal clearance requirements between equipment and fire barrier wall for maintenance-related activities. The reduction is from 5 ft to 3 ft.

If the text will remain as-is with the stated 5 ft maintenance space requirement, the request to the technical committee is to please add sources or explanation in the document's appendices for the 5 ft requirement.

Submitter Information Verification

Submitter Full Name: Joe Sawa

Organization: Shell Hydrogen

Street Address:

City:

State:

Zip:

Submittal Date: Mon Jun 29 01:44:26 EDT 2020
Committee: HYD-AAA
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| W IPuinc Input No. 264-NFPA 2-2020 [ Section No. 7.3.2.3.1.3(B) |
NFPA

(B)

The minimum- separation distance between independent gaseous and liquid systems integ into-a single system where the liquid source i and stored in the gaseous state
shall meet the minimum distance requirements for Group 3 Exposures shown in Table 7.3.2.3.1 A(A)(@). Table 7.3.2.31 .1(A)(b) and Table 7,3.2.3.1 .1(A)(c)_unless integrated with a

shared control svstem in which case the distance can be reduced to 0 ft (0 m). [65:10.4.2.2.5.2]

Statement of Problem and Substantiation for Public Input

be sited adjacent to one another should be treated as separate Group 3 hazards.

Submitter Information Verification

Submitter Full Name: Tim Brown

Organization: FirstElement Fuel, Inc.

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 30 08:32:31 EDT 2020
Committee: HYD-AAA

The way the code is currently written appears to be the opposite of the way that it should be. An integrated GH2/LH2 system should not require separation distances, whereas two independent systems that happen to
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| * IPuinc Input No. 143-NFPA 2-2020 [ Section No. 7.3.2.3.1.5]
NFPA

7.3.2.3.1.5 Electrical Equipment.
Electrical wiring and equipment shall be in accordance with Article 500 of NFPA 70. [55:10.4.2.1.2]
Table 7.3.2.3.1.5 Electrical Area Classification

Location Classification Extent of Classified Area
Within 3 ft (1 m) of any vent outlet and any points where hydrogen is vented to the atmosphere under normal Class 1, Division Between 0 ft (0 m) and 3 ft (0.9 m) and measured spherically from the
conditions 1 outlet.
Between 3 ft (1 m) and 15 ft (4.6 m) of any vent outlet and any points where hydrogen is vented to the atmosphere Class |. Division 2 Between 3 ft (0.9 m) and 15 ft (4.6 m) and measured spherically from
under normal operations. ' the vent outlet
Storage equipment excluding the piping system downstream of the source valve Class |, Division 2 f:g‘gsr"cg ft(0m)and 15 ft (4.6 m) and measured spherically from

Note: Other than at vent outlets, where a fire barrier is used to separate an exposure, the electrical area classification shall terminate on the opposite side of the fire barrier.

Statement of Problem and Substantiation for Public Input

Previous editions of NFPA 2 stated that the electrical area classification separation of up to 15 ft from exposures, would terminate at the opposite side of a fire barrier. This proposed change is to recapture this detail

inside the standard.

Submitter Information Verification

Submitter Full Name: Nicholas Thomas
Organization: Air Liquide USA, LLC

Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 23 14:53:33 EDT 2020
Committee: HYD-AAA
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| * IPuinc Input No. 277-NFPA 2-2020 [ Sections 8.2.2.3.4.2, 8.2.2.3.4.3 ]
NFPA

Sections 8.2.2.3.4.2,8.2.2.34.3
8.2.2.3.4.2 Air Intakes.
Storage and use of [LH2] shall not be located within 50 ft (15.2 m) of air intakes or the minimum distance from a bulk storage system (Tables 8 .3.2.3.1.6(A)(a),_(b) and (c)). [55:7.6.2.4]

8.2.2.3.4.3 Building Openings.

Storage and use of [LH2] outside of buildings shall also be separated from building openings by 25 ft (7.6 m) or the minimum distance from a bulk storage system (Tables 8 .3.2.3.1.6(A)(a). (b).and (c)).

Fire barriers shall be permitted to be used as a means to separate storage areas from openings or a means of egress used to access the public way. [55:7.6.2.5]

Statement of Problem and Substantiation for Public Input
There is a possible situation in which you could have a non-bulk system that has a larger setback than a bulk system, suggesting that to reduce your setbacks you can just make the system large.
Related Public Inputs for This Document

Related Input Relationship
Public Input No. 262-NFPA 2-2020 [Section No. 8.3.2.3.1.6(A)] this Pl refers to new tables in Pl 262

Submitter Information Verification

Submitter Full Name: Ethan Hecht

Organization: Sandia National Laboratories
Street Address:

City:

State:

Zip:

Submittal Date: Tue Jun 30 12:25:44 EDT 2020
Committee: HYD-AAA
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| * IPuinc Input No. 272-NFPA 2-2020 [ Section No. 8.3.2.3.1.6(A) ]
NFPA
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The minimum distance from [LH2] systems of indicated capacity shall be in accordance with Table 8.3.2.3.1.6(A). [65:11.3.2.2]
Table 8.3.2.3.1.6(A) Minimum Distance from Bulk Liquefied Hydrogen [LH2] Systems to Exposures

- Total Bulk Liquefied Hydrogen [LH2] Storage

39.70al 4oy 4o 3501 gal 13251L
= fo  i3os0L - to to B 15,001 gal to 75,000 gal 56,782 L to 283,906 L
3500 gal —><>— 15,000 gal 56,781 L
Type of Exposure ft m B ft m B ft m
Group 1 - - - - - - - N
1. Lot lines 25 76 - 50 15 - 75 23

2. Air intakes [heating,

ventilating, or air-

conditioning 75 23 - 75 23 - 75 23
equipment (HVAC),

compressors, other]

3. Wall openings - - - - - - . -

Operable openings in

buildings and 75 23 - 75 23 - 75 23
structures

4. Ignition sources
such as open flames 50 15 - 50 15 - 50 15
and welding

Group 2 - - - - - - - -

5. Places of public
assembly

6. Parked cars
(distance shall be
measured from the 25 76 - 25 76 - 25 76
container fill

connection)

Group 3 - - - - - - - -

7. Building or
structure

75 23 - 75 23 - 75 23

(a) Buildings

constructed of

noncombustible or - - - - - - - -
limited-combustible

materials

(1) Sprinklered

building or structure

or unsprinklered

building or structure 53 1.5 - 5a 15 - 5a 15
having

noncombustible

contents

(2) Unsprinklered
building or structure
with combustible
contents

i. Adjacent wall(s) with
fire resistance rating 25 76 - 50 15 - 75 23
less than 3 hours

ii. Adjacent wall(s)
with fire resistance
rating of 3 hours or
greaterb

(b) Buildings of
combustible - - - - - - - .
construction

(1) Sprinklered

building or structure

(2) Unsprinklered 0
building or structure

5 1.5 - 5 1.5 - 5 1.5

8. Flammable gas

storage or systems

(other than hydrogen) 50 15 - 75 23 - 75 23
above or below

ground

9. Between stationary

liquefied hydrogen 5 1.5 - 5 1.5 - 5 1.5
containers

10. All classes of
flammable and
combustible liquids
(above ground and
vent or fill openings if

below ground)®

11. Hazardous

materials storage or

systems including

liquid oxygen storage 75 23 - 75 23 - 75 23
and other oxidizers,

above or below

ground

12. Heavy timber,
coal, or other slow-
burning combustible
solids

13. Wall openings - - - - - . - _

Unopenable openings

50 15 - 75 23 - 100 30.5

in buildings and 25 76 - 50 15 - 50 15
structures
14. Inlet to 15 - 5 15 - 5 15

underground sewers

15. Utilities overhead,

including electric

power ;-buildi

services;- operating - - - - - - - -
above 50 volts or

hazardous materials

piping systems
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- Total Bulk Liquefied Hydrogen [LH2] Storage

39.7gal 450y 4 3501 gal 13,251L
- to  I3os0L - to to - 15,001 gal to 75,000 gal 56,782 L to 283,906 L
3500 gal === 15,000 gal 56,781L
Type of Exposure ft m - ft m - ft m

(a) Horizontal

distance from the

vertical plane below

the nearest overhead 50 15 - 50 15 - 50 15
wire of an electric

trolley, train, or bus

line

(b) Horizontal

distance from the

vertical plane below 25 75 - 25 75 - 25 75
the nearest overhead

electrical wire

(c) Piping containing
other hazardous 15 4.6 - 15 4.6 - 15 4.6
materials

16. Flammable gas
metering and
regulating stations
above grade

15 46 - 15 4.6 - 15 4.6

@Portions of wall less than 10 ft (3.1 m) (measured horizontally) from any part of a system must have a fire resistance rating of not less than 1 hour.
bExclusive of windows and doors.

CThe separation distances for Class I1IB combustible liquids shall be permitted to be reduced to 15 ft (4.6 m).
[55:Table 11.3.2.2]
(1) The distancesin 1, 7, 8, 10, 11, and 12 in Table 8.3.2.3.1.6(A) shall be permitted to be reduced by two-thirds, but not to less than 5 ft (1.5 m), for insulated portions of the system. [565:11.3.2.2.2]

(2)* Fire Barrier Walls. The distances in 1, 7, 8, 10, 11, and 12 in Table 8.3.2.3.1.6(A) shall be permitted to be reduced to 0 ft (0 m) by the use of fire barrier walls having a fire resistance rating of not less
than 2 hours when constructed in accordance with 8.3.2.3.1.6(A). [65:11.3.2.2.3]

(3) The fire barrier or the insulated [LH 2 ] tank shall interrupt the line of sight between uninsulated portions of the [LH 2 ] storage system and the exposure. [ 55: 11.3.2.2.4]

(4) The fire barrier wall shall not have more than two sides at 90 degree (1.57 rad) directions or not more than three sides with connecting angles of not less than 135 degrees (2.36 rad).
[55:11.3.2.2.5]

(8) The connecting angles between fire barrier walls shall be permitted to be reduced to less than 135 degrees (2.36 rad) for installations consisting_of three walls when in accordance with
8.3.2.3.1.5(D).[55:11.3.2.2.5.1]

(6) When fire barrier walls of three sides are used, piping and control systems serving stationary tanks shall be located at the open side of the enclosure created by the barrier walls to provide
access for filling and ventilation. [ 55: 11.3.2.2.5.2]

(7Vertical tanks shall be located at a distance not less than one tank diameter from the enclosing walls. [ 55: 11.3.2.2.5.2(A)]
(8)WWhere horizontal tanks are used, the distance to any enclosing wall shall be not less than one-half the length of the tank. [ 55: 11.3.2.2.5.2(B)]

(9) The fire barrier wall shall be without openings or penetrations. [ 55: 8.6.2.1.1]

(10) Penetrations of the fire barrier wall by conduit or piping_shall be permitted provided that the penetration is protected with a firestop system in accordance with the [adopted)] building code.
[55:8.6.2.1.1.1]

(11)rhe fire barrier wall shall be either an independent structure or the exterior wall of the building adjacent to the storage system. [ 55: 8.6.2.1.2]

(12)The fire barrier wall shall be located not less than 5 ft (1.5 m) from any exposure. [ 55: 8.6.2.1.3]
(13Where the requirement of 8.3.2.3.1.6(A)(2)(b) is met, the bulk system shall be a minimum distance of 1 ft (0.3 m) from the fire barrier wall. [ 55: 8.6.2.1.5]

Statement of Problem and Substantiation for Public Input
If the intent for separation from utilities is intended to prevent ignition of un-ignited releases, then utilities such as phone lines, internet lines, etc. should not apply.

Submitter Information Verification

Submitter Full Name: Tim Brown
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The mini; distance from [kH 2 }systs f-indi pasity- bulk liquefied hydrogen systems to specified exposures shall be in accordance with- with Table 8.3.2.3.1.6(A)(a), Table 8. 3.2.3.1.6(A)(b),
and Table 8.3.2.3.1.6(A)(c) . [55:11.3.2.2]
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Statement of Problem and Substantiation for Public Input

The scientific basis for Table 8.3.2.3.1.6(A) is unclear. There is no evidence that exposure distances should be a function of storage volume. With the exception of cold temperature hazard (cryogenic 'burn’), the
hazards from liquid hydrogen system leaks are similar to compressed gaseous hydrogen leaks, and the extent of an unignited or ignited release will be a function of the system operating pressure and the leak size.

Following the logic in Annex | for gaseous bulk storage, we have regrouped the exposures and calculated exposure distances as a function of system pipe size and pressure. Calculations were done using Sandia's
HyRAM models, assuming a 1% leak area as a typical size, and a factor of safety of 2 due to uncertainty in the leak size and the modeling. Group 1 distances were calculated as the greater of the streamline distance
to an 8% concentration or a bird's-eye heat flux of 1.577 kW/m*2. Group 2 distances were calculated as the bird's-eye distance to a heat flux of 4.732 kW/m*2, and the Group 3 distances were calculated as the bird's
eye view distance to a flame length or a heat flux of 20 kW/m”2.

We presented this material to the NFPA 2 storage task group with positive feedback regarding this approach.

Since this is an extract, it has also been proposed as Public Input 112 for NFPA 55.

Related Public Inputs for This Document

Related Input Relationship
Public Input No. 277-NFPA 2-2020 [Sections 8.2.2.3.4.2, 8.2.2.3.4.3]
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TITLE OF NEW CONTENT
New (C) inserted

| ﬁ" I Public Input No. 223-NFPA 2-2020 [ New Section after 8.3.2.3.1.6(B) ]
NFPA

The distances for combined gaseous and liquified hydrogen storage systems, upstream of their respective source valves, shall be taken from section 10.4.2.2 for the gaseous system and from section 11.3.2.2 for the liquefied

system.
Annex: For systems that are d of d gaseous and liquefied hydrogen storage systems and have separate source valves for both systems, the system can be viewed as having two source valves for determining
i separation di for bulk storage systems. Identifying two source valves means that each portion of the system is subject to its respective di

Statement of Problem and Substantiation for Public Input

This proposal is moving content from the Annex A.3.3.232.3 and locating it in a more applicable location and within the body of the code text.

Submitter Information Verification
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l * IPuinc Input No. 144-NFPA 2-2020 [ New Section after 8.3.4.5.14 ]
NFPA

8.3.4.5.15
The liquid hydrogen trailer and delivery connection shall be at least 10 ft from a canopy or the canopy shall be in accordance with 10.3.16 (1), 10.3.16 (3), and 11.3.1.17.

Statement of Problem and Substantiation for Public Input

Canopies are not common in industrial applications which is one reason that NFPA 55 may not mention this concern. This proposal will minimize the risk of accumulating hydrogen from an accidental or emergency
release of hydrogen from the connection point or the trailer vent stack.
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l * IPuinc Input No. 145-NFPA 2-2020 [ New Section after 8.3.4.5.14 ]
NFPA

8.3.4.5.16
The traffic pattern for liquid hydrogen trailers should avoid illegal driving maneuvers such as reversing into oncoming traffic.

Statement of Problem and Substantiation for Public Input
Provide clear guidance to avoid unsafe conditions for the delivery driver and the LH2 trailer.
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| & IPuinc Input No. 215-NFPA 2-2020 [ Section No. A.7.3.2.3.1.1]
NFPA

A7.3.23.1.1

Conversions for distance between inch-pound and SI units of measure cannot be consistently performed using typical mathematical conversion factors. The majority of separation distances shown in the S|
table have been determined by the application of a risk-informed approach substantiated by statistical evaluation and modeling based on validated models for both ignited and unignited release of
hydrogen gas. Where distance has been determined to allow for access or for correlation with the electrical code, the distances were not established through the use of models. Tabular distances in the
inch-pound table have been determined by first converting SI units into inch-pound units and then rounding the distance to the nearest 5 ft for ease of application by code enforcers and users. A similar
rounding technique has not been applied in the tabular distances shown in the Sl table.

The exposures integral to Table 7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b), and Table 7.3.2.3.1.1(A)(c) have been arranged into groups based on similar risks. The estimated leak area was changed from
3 percent to 1 percent of the pipe diameter to evaluate separation distances. The thresholds are applicable to the exposures identified in each group, as follows:

(1) Group 1 Exposures. The distances specified are those required to reduce the radiant heat flux level to 500 Btu/hr/ft2 (1577 W/m2) at the property line or the distance to a point in the unignited
hydrogen jet where the hydrogen content is reduced to a 4-pereent- 8 percent mole fraction (volume fraction) of hydrogen, whichever is greater. In all cases, the distance required to achieve a 4-percent
8 percent mole fraction was the greater distance and was used to establish the requirements.

A task group reviewed the hydrogen concentration threshold to sustain combustion. Based on work done at Sandia National Laboratories Combustion Research Facility, the task group concluded that
there would not be sustained ignition at hydrogen concentrations at 8% or less. There could be localized hydrogen ignition, but it would not develop into sustained combustion.

(2) Group 2 Exposures. The distances specified are those required to reduce the radiant heat flux level to 1500 Btu/hr/ft2 (4732 W/mz) for persons exposed a maximum of 3 minutes.

(3) Group 3 Exposures. The distances specified are those required to reduce the radiant heat flux level to 6340 Btu/hr/ft2 (20,000 Wlmz) or the visible flame length for combustible materials, or a radiant
heat flux level of 8000 Btu/hr/ft2 (25,237 W/mz) or the visible flame length for noncombustible equipment. In both cases, the visible flame length was used to establish the requirements.

A 50 percent safety factor was added to all resulting separation distance values.

[55:A.10.4.2.2.1]

Table 7.3.2.3.1.1(A)(a)Exposures Group 1(a). Lot lines (property lines) are those property lines between parcels and should not be construed to be the imaginary property lines that are drawn for the
purposes of protecting the exterior walls of multiple buildings placed on the same lot or parcel. Railroad easements that are not accessible to the public other than by rail travel can be used as a means of
spatial separation, with the required separation being measured between the hydrogen system and the nearest railroad track. It should be noted that in these cases, the addition or relocation of track can
result in an encroachment that will necessitate relocation of the hydrogen system at the system user’s expense. [55:A.10.4.2.2.1]

Where the property on the other side of a property line is determined to be unbuildable or unoccupiable due to natural features including, but not limited to, waterways, terrain, wetlands, or similar features
encroachment by the hydrogen system on the property line can be acceptable with the approval of the authority having jurisdiction. Should the property that is encroached upon become buildable or
otherwise occupiable, the hydrogen system location should be reevaluated by the system user and the AHJ notified of the results. [65:A.10.4.2.2.1]

Table 7.3.2.3.1.1(A)(a) Exposure Group 2(a). The exposed persons of concern are non-work-related persons or members of the public who are not involved with servicing the system, because these
persons typically are neither trained nor knowledgeable in the operation of the system, but are on the premises. By comparison, service personnel or those involved with servicing the system are trained
and engaged in activities related to the system operation including, but not limited to, inspecting, monitoring system inventory, delivering product, maintenance, or similar functions. Administrative controls,
engineering controls, or construction features are typically used to restrict persons other than service personnel from being within the zone of potential exposure. The permit holder is responsible for
managing and administering the controls to restrict access. Examples of such controls could include painted lines or signs or physical barriers such as a fence. [55:A.10.4.2.2.1]

See Figure A.7.3.2.3.1.1 for a graphical representation of separation distances from bulk hydrogen systems. [55:A.10.4.2.2.1]

CGA PS-48, Clarification of Existing Hydrogen Setback Distances and Development of New Hydrogen Setback Distances in NFPA 55, provides guidance and clarification on types of exposures as well as
applications of the separation distances. [55:A.10.4.2.2.1]

Figure A.7.3.2.3.1.1 Di: Bulk Hydrog Y and es. [55:Figure A.10.4.
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Statement of Problem and Substantiation for Public Input
The 8 percent was not properly extracted from NFPA 55. An explanatory paragraph was added from Annex 1.7 to provide context for the 8 percent. A Pl has been submitted to NFPA 55 for the added paragraph.
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| & IPuinc Input No. 246-NFPA 2-2020 [ Section No. A.7.3.2.3.1.1]
NFPA

A73.23.11

Conversions for distance between inch-pound and SI units of measure cannot be consistently performed using typical mathematical conversion factors. The majority of separation distances shown in the S|
table have been determined by the application of a risk-informed approach substantiated by statistical evaluation and modeling based on validated models for both ignited and unignited release of
hydrogen gas. Where distance has been determined to allow for access or for correlation with the electrical code, the distances were not established through the use of models. Tabular distances in the
inch-pound table have been determined by first converting SI units into inch-pound units and then rounding the distance to the nearest 5 ft for ease of application by code enforcers and users. A similar
rounding technique has not been applied in the tabular distances shown in the Sl table.

The exposures integral to Table 7.3.2.3.1.1(A)(a), Table 7.3.2.3.1.1(A)(b), and Table 7.3.2.3.1.1(A)(c) have been arranged into groups based on similar risks. The estimated leak area was changed from

3 percent to 1 percent of the pipe diameter to evaluate separation distances. The thresholds are applicable to the exposures identified in each group, as follows:

(1) Group 1 Exposures. The distances specified are those required to reduce the radiant heat flux level to 500 Btu/hr/ft2 (1577 W/m2) at the property line or the distance to a point in the unignited
hydrogen jet where the hydrogen content is reduced to a 4 percent mole fraction (volume fraction) of hydrogen, whichever is greater. In all cases, the distance required to achieve a 4 percent mole fraction
was the greater distance and was used to establish the requirements.

(2) Group 2 Exposures. The distances specified are those required to reduce the radiant heat flux level to 1500 Btu/hr/ft2 (4732 W/m2) for persons exposed a maximum of 3 minutes.

(3) Group 3 Exposures. The distances specified are those required to reduce the radiant heat flux level to 6340 Btu/hr/ft2 (20,000 W/mz) or the visible flame length for combustible materials, or a radiant
heat flux level of 8000 Btu/hr/ft2 (25,237 W/m2) or the visible flame length for noncombustible equipment. In both cases, the visible flame length was used to establish the requirements.

A 50 percent safety factor was added to all resulting separation distance values.

[55:A.10.4.2.2.1]

Table 7.3.2.3.1.1(A)(a)Exposures Group 1(a). Lot lines (property lines) are those property lines between parcels and should not be construed to be the imaginary property lines that are drawn for the
purposes of protecting the exterior walls of multiple buildings placed on the same lot or parcel. Railroad easements that are not accessible to the public other than by rail travel can be used as a means of
spatial separation, with the required separation being measured between the hydrogen system and the nearest railroad track. It should be noted that in these cases, the addition or relocation of track can
result in an encroachment that will necessitate relocation of the hydrogen system at the system user’s expense. [55:A.10.4.2.2.1]

Where the property on the other side of a property line is determined to be unbuildable or unoccupiable due to natural features including, but not limited to, waterways, terrain, wetlands, or similar features
encroachment by the hydrogen system on the property line can be acceptable with the approval of the authority having jurisdiction. Should the property that is encroached upon become buildable or
otherwise occupiable, the hydrogen system location should be reevaluated by the system user and the AHJ notified of the results. [55:A.10.4.2.2.1]

Table 7.3.2.3.1.1(A)(a) Exposure Group 2(a). The exposed persons of concern are non-work-related persons or members of the public who are not involved with servicing the system, because these
persons typically are neither trained nor knowledgeable in the operation of the system, but are on the premises. By comparison, service personnel or those involved with servicing the system are trained
and engaged in activities related to the system operation including, but not limited to, inspecting, monitoring system inventory, delivering product, maintenance, or similar functions. Administrative controls,
engineering controls, or construction features are typically used to restrict persons other than service personnel from being within the zone of potential exposure. The permit holder is responsible for
managing and administering the controls to restrict access. Examples of such controls could include painted lines or signs or physical barriers such as a fence. [55:A.10.4.2.2.1]

See Figure A-7.3.2.3.1.1 for i £ from-bulk hye!
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CGA PS-48,_ Clarification of Existing Hydrogen Setback Distances and Development of New Hydrogen Setback Distances in NFPA 55 , provides guidance and clarification on types of exposures as well
as applications of the separation distances. [ 55: A.10.4.2.2.1]
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Statement of Problem and Substantiation for Public Input

Figure A.7.3.2.3.1.1 is very misleading and should be revised or deleted. The relative distances between the hydrogen storage and the exposures are inaccurate, inconsistent, and wrong. For example it shows the
open fire (46 ft) INSIDE the circle that mostly has a radius of 19 ft. And, it shows the parked vehicle (24 ft) further away than the road (46 ft). And, it shows the fire resistant building right next to the storage but with text
indicating a distance the same as the other building (19 ft). It also does not show the reduced distance permitted by the fire wall. And, the distance to liquid oxygen contradicts Chapter 9 of NFPA 55 (see also Figure
A.9.3.2 in NFPA 55).
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