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Webcast Meeting – draft MINUTES
October 09, 2008 – 12:00 ET (11:00 CT; 10:00 MT; 9:00 PT) 
CALL IN:      1-888-387-8686
ROOM #:     7469149
1. CALL TO ORDER. – Chair, Thomas Joseph 12:05 ET
2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff
	#
	Panelists
	
	Present
	Category

	1
	Tom Joseph
	josepht@airproducts.com 
Alt. – Bob.Boyd@boc.com 
	Y,n
	Industrial Gas & Chemical

	2 
	Nancy Pehrson
	nancy.pehrson@centerpointenergy.com 
	Y
	NFPA 52

	3
	Iby George
	ibygeorge@co.clarke.ga.us 
	Y
	Code Enforcement

	4
	Marty Gresho
	mtgresh@sandia.gov 
	Y
	Code Enforcement

	5
	Charles Henrici
	cbhenrici@juno.com 
	Y
	NFPA 55

	6
	Greg Milewski
	Gregory.Milewski@shell.com 
	N
	Energy Company

	7
	Glenn Scheffler
	GWSSol@aol.com 
	Y
	Fuel Cell Hydrogen Vehicles

	8
	Mike Short
	michael.short@utcpower.com
Alt. – Mark.Richards@versa-power.com
	N,n
	Fuel Cell Industry

	9
	Bob Schefer
	rwsche@sandia.gov
Alt. – will@sandia.gov 
	N,n
	Academic/Research

	10
	Andrea Zajac
	zajaca@michigan.gov 
	Y
	Code Enforcement

	
	
	Quorum?
	Y
	

	
	Guests
	
	
	

	11
	Rhoads Stevenson
	rodys@earthlink.net
	Y
	Self



	12
	Anthony Androsky
	androsky@usfcc.com
	Y
	USFCC

	13
	Robert Wichert
	wichert@fuelcells.com
	Y
	USFCC

	14
	Mike Steel
	eugene.steele@gm.com
	Y
	GM

	
	Staff
	
	
	

	S
	Karen Hall
	khall@ttcorp.com
	N
	NHA

	2nd 
	Geoffrey Bromaghim
	GBROMAGHIM@ttcorp.com 
	Y
	NHA

	S
	Darren Meyers
	dmeyers@iccsafe.org 
	Y
	ICC

	2nd 
	Bob Guenther
	bguenther@iccsafe.org 
	Y
	ICC

	S
	Paul May
	pmay@nfpa.org 
	N
	NFPA

	S 
	Chad Blake
	Chad_Blake@nrel.gov 
	N
	NREL


3. REVIEW AND APPROVE AGENDA. 
4. APPROVAL OF MINUTES. APPROVED (6-0)
The most up-to-date Minutes may be downloaded from:  
http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp  
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5. OLD BUSINESS. 
a. General Report on NFPA –Activities & Technical Committee Meetings (May)
i. Report from NFPA 2 – Activities & Technical Committee Meetings (Marty) Late-breaking news: NFPA2 voice meeting by telephone took place 10/8/2008 to ensure coordination among related NFPA hydrogen doc’s are coordinated. The NFPA 2 document will be on the fall 2010 cycle. A bit of a 6-month wait for the public review for further internal editorial review.
ii. Report from NFPA 52 – Activities & Technical Committee Meetings (Nancy)     No significant activity. Awaiting NITMAM’s, if any.
iii. Report from NFPA 55 – Activities & Technical Committee Meetings (Henrici)    No significant activity.
b. Report from ICC – Final Action Hearings Results (Meyers) see attached article
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c. Upcoming Significant Dates/Meetings
1.5-day HIPOC In-Person Meeting, Location TBD

October 29-30, 2008    HIPOC may have difficulty achieving a quorum for voting actions in Phoenix due to declines in Panelist participation (Joseph, Pehrson, Scheffler, Short, and Zadjac have canceled). Awaiting replies from alternates. Discussion ensued. 

Motion:  In the absence of the Chair or Vice-Chair, motion to appoint a “meeting chair” for Phoenix from Panelists in attendance. (CH, 2nd MG) Discussion ensued.  Approved (6-1)
Motion to reconsider the previous motion (IG, 2nd CH): Approved (7-0)
Motion to disapprove motion to appoint a “meeting chair” for Phoenix from Panelists in attendance. (IG, 2nd CH): Approved (7-0)
Motion:  Chair to appoint a “meeting chair” for Phoenix from Panelists attending and expressing interest. (IG, 2nd MG) Discussion ensued. Approved (7-0) Marty Gresho expressed willingness in  serving the HIPOC in this capacity.
NFPA 2: Hydrogen Technologies:

1st Draft for Proposals:  
                                           3/1/2009
Proposal Closing Date:  
                                           5/29/2009
Report on Proposals Mailing: 
                                           12/28/2009
Comments Closing Date:                                                                3/5/2010
Report on Comments Mailing:
                                           8/27/2010
Revised Edition Date: 
                                           2011
NFPA 52: Vehicular Fuel Systems: NITMAM Closing Date:
10/17/2008 


Posting Certified NITMAM’s: 
11/14/2008 


Revised Edition Date:  
2009
NFPA 55: Compressed Gases & Cryogenic Fluids:


NITMAM Closing Date:
10/17/2008 


Posting Certified NITMAM’s:
11/14/2008 


Revised Edition Date:  
2009
ICC International Fire Code:
2009 I-Codes Available:
3/2009
6. NEW BUSINESS.
a. IFC Separations Proposal (Panel Discussion) Discussion ensued. Improvements made (attachment below).
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7. NEXT MEETING. 12:00 ET (11CT, 10MT, 9PT) Wednesday, December 3rd 
8. ADJOURNMENT. 12:52 ET
HIPOC MTG –THUR; 10-09-2008
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PUBLIC CODE CHANGE PROPOSAL FORM


FOR PUBLIC PROPOSALS IN THE INTERNATIONAL CODES


2009/2010CODE DEVELOPMENT CYCLE


CLOSING DATE:  All Proposals Must Be Received by March 24, 2009

The 2009/2010 Code Development Hearings are tentatively scheduled for 


October 24 – November 11, 2009, location TBD.

1)
Name:


Tom Joseph



Date:
23 March 2009



Jurisdiction/Company:
Chair

Submitted on Behalf of:
Hydrogen Industry Panel on Codes (HIPOC)

Address: 4051 W. Flossmoor Rd.

City:  Country Club Hills

State:  IL
Zip Code: 60478-5795

Phone:
Direct (610) 481-8416; Staff (708) 799-2300
Ext.

Fax: Direct (610) 706-4861


E-mail address:  Direct josepht@airproducts.com      Staff dmeyers@iccsafe.org

2)
Copyright Release:  In accordance with Council Policy #28 Code Development, all Code Change   Proposals, Floor Modifications and Public Comments are required to include a copyright release. A copy of the copyright release form is included at the end of this form. Please follow the directions on the form. This form as well as an alternative release form can also be downloaded from the ICC website at www.iccsafe.org. If you have previously executed the copyright release, please check the box below:



( 2009/2010 Cycle copyright release on file

3)
Indicate appropriate International Code(s) associated with this Public Proposal – Please use Acronym: __IFC___________________



If you have also submitted a separate coordination change to another I-Code, please indicate the code: ________________________



(See section below for list of names and acronyms for the International Codes).


4)
Be sure to format your proposal and include all information as indicated on Page 2 of this form.

5)
Proposals should be sent to the following offices via regular mail or email.  An e-mail submittal is preferred, including an electronic version, in either WordPerfect or Word. The only formatting that is needed is BOLDING, STRIKEOUT AND UNDERLINING.   Please do not provide additional formatting such as tabs, columns, etc., as this will be done by ICC.  REMOVE TRACKING CHANGES, AUTOMATIC NUMBERING, OR ANY OTHER ADVANCED FORMATTING TOOLS THAT ARE  PROVIDED BY WORD, FROM FILES CONTAINING YOUR CODE CHANGE PROPOSAL THAT YOU SEND TO ICC.

Please use a separate form for each proposal submitted.  Note:  All code changes received will receive an acknowledgment.

Please check here if separate graphic file provided.  □

Graphic materials (Graphs, maps, drawings, charts, photographs, etc.)  must be submitted as separate electronic files in .CDR, .IA, .TIF or .JPG format (300 DPI Minimum resolution; 600 DPI or more preferred) even though they may also be embedded in your Word or WordPerfect submittal.


		Code

		Send to:



		IBC - International Building Code


IEBC - International Existing Building Code


IFC - International Fire Code


IFGC - International Fuel Gas Code


IPC -  International Plumbing Code


IPSDC -  International Private Sewage Disposal Code


IPMC  - International Property Maintenance Code


IWUIC -  International Wildland-Urban Interface Code


IZC -  International Zoning Code

ELECT - International Code Council Electrical Code– Administrative Provisions


__________________________________________________________________


IECC -  International Energy Conservation Code


ICC PC -  ICC Performance Code


IMC -  International Mechanical Code


IRC -  International Residential Code




		International Code Council


Chicago District Office


Attn: Diane Schoonover


4051 West Flossmoor Road


Country Club Hills, IL  60478-5795


Fax: 708/799-0320


codechanges@iccsafe.org

____________________________________________


International Code Council


Birmingham District Office


Attn: Annette Sundberg


900 Montclair Road


Birmingham, AL  35213-1206


Fax: 205/592-7001


codechangesbhm@iccsafe.org





CODE CHANGE PROPOSAL

Please provide all of the following items in your code change proposal. Your proposal may be entered on the following form, or you may attach a separate file.  However, please read the instructions provided for each part of the code change proposal.  The sections identified in parentheses are the applicable sections from CP #28 Code Development.  The full procedures can be downloaded from www.iccsafe.org.

		Code Sections/Tables/Figures Proposed for Revision (3.3.2):


IFC 2209.3.1


Note:  If the proposal is for a new section, indicate (new).



		Name/Company/Representing (3.3.1): 

Tom Joseph, Chair, Hydrogen Industry Panel on Codes (HIPOC)

Note: You must indicate your name and the full name of who you are representing.  Do not use acronyms.



		Proposal:  NOTE:  PLEASE READ ITEM 5) of the first page of this form for formatting instructions.

(See attached)


Note:  Show the proposal using strikeout, underline format.  At the beginning of each section, one of the following instruction lines are also needed:


                         •Revise as follows


                         •Add new text as follows


                         •Delete and substitute as follows


                         •Delete without substitution


Note:  The only formatting that is needed is BOLDING, STRIKEOUT AND UNDERLINING.  Please do not provide additional formatting such as tabs, columns etc. as this will be done by ICC.   DO NOT USE THE TRACKING CHANGES OPTION, AUTOMATIC NUMBERING, OR ANY OTHER ADVANCED FORMATTING TOOLS PROVIDED BY WORD.



		Supporting Information  (3.3.4 & 3.4):  

(See attached)


Note:  The following items are required to be included:

1. The proponent shall clearly state the purpose of the proposed code change (e.g., clarify the Code; revise outdated material; substitute new or revised material for current provision of the Code; add new requirements to the Code; delete current requirements, etc.)


2.  The proponent shall justify changing the current code provisions, stating why the proposal is superior to the current provisions of the Code.  Proposals that add or delete requirements shall be supported by a logical explanation which clearly shows why the current Code provisions are inadequate or overly restrictive, specifies the shortcomings of the current Code provisions and explains how such proposals will improve the Code.


3.  The proponent shall substantiate the proposed code change based on technical information and substantiation.  Substantiation provided which is reviewed in accordance with Section 4.2 and determined as not germane to the technical issues addressed in the proposed code change shall be identified as such.  The proponent shall be notified that the proposal is considered an incomplete proposal in accordance with Section 4.3, and the proposal shall be held until the deficiencies are corrected.  The proponent shall have the right to appeal this action in accordance with the policy of the ICC Board.  The burden of providing substantiating material lies with the proponent of the code change proposal. A minimum of two copies of all substantiating information shall be submitted. (3.4)

4.  The proponent shall submit a bibliography of any substantiating material submitted with the code change proposal.  The bibliography shall be published with the code change and the proponent shall make the substantiating materials available for review at the appropriate ICC office and during the public hearing. 



		Referenced Standards (3.4 & 3.6): 

List any new referenced standards that are proposed to be referenced in the code and provide a minimum of two copies.  For ICC rules on referenced standards, see Section 3.6 of CP #28.



		Cost Impact (3.3.4.6): 

Note:  The proponent shall indicate one of the following regarding the cost impact of the code change proposal: 


 1) The code change proposal will increase the cost of construction; or 


 2) The code change proposal will not increase the cost of construction.

     This information will be included in the published code change proposal.





F??–09/10


2202.1, 2209.3.1, Table 2209.3.1, (NEW) 2209.3.1.3, 3501.1

Proponent: Thomas Joseph, Chair, Hydrogen Industry Panel on Codes (HIPOC)


1. Add new definitions to Section 2202.1 as follows:

2202.1 Definitions. The following words and terms shall, for the purposes of this chapter and as used elsewhere in this code, have the meanings shown herein.


GASEOUS HYDROGEN SYSTEM. An assembly of piping, devices and apparatus designed to generate, store, contain, distribute or transport a nontoxic, gaseous hydrogen containing mixture having at least 95-percent hydrogen gas by volume and not more than 1-percent oxygen by volume. Gaseous hydrogen systems consist of items such as compressed gas containers, reactors and appurtenances, including pressure regulators, pressure relief devices, manifolds, pumps, compressors and interconnecting piping and tubing and controls.  [[Identical to IFGC Definition]]

PIPING SYSTEM. Where used in this chapter, “piping system” refers to all fuel piping, tubing, valves, joints and fittings from the outlet of the point of delivery to the outlets of the equipment shutoff valves. [[With exception of the words “tubing and joints” identical to IFGC Definition]]

2. Revise as follows:

2209.3.1 Separation from outdoor exposure hazards. Generation, compression and dispensing equipment shall be separated from other fuels or equivalent risks to life, safety and buildings or public areas The minimum distance from an outdoor, bulk gaseous hydrogen system to specified exposures shall be in accordance with Table 2209.3.1 based on the maximum internal diameter of the piping system over the range of pressures specified.

Exception: Closed systems with a hydrogen capacity of 3,000 400 standard cubic feet (85 11 m3; 0.95kg) or less at NTP. [[Originally intended to address the amount of GH2 that could conceivably be expected on a vehicle (circa 2003), a new definition of “Bulk Hydrogen Compressed Gas System” has been added to IFC Section 3502.1 which limits storage capacity to 400scf (11m3; 0.95kg) before being deemed a bulk system, subject to NFPA 55. The specific volume of hydrogen gas is 191.3 ft3/lb (11.9 m3/kg) at 68 ºF (20 ºC) and 1 atm, and the specific volume of liquid hydrogen is 0.226 ft3/lb (0.014 m3/kg) at –423 ºF (–253 ºC) and 1 atm. However, hydrogen is commonly stored at high-pressures up to 3600 or even 5000 psig (250 to 350 bar) at ambient temperatures. Therefore, the ideal gas relationship cannot be used accurately at gas storage pressures. The resulting deviation from the ideal gas law is always in the form of a compression factor — the gas occupies less space than the ideal gas law predicts.]]

3. Delete Table 2209.3.1 in its entirety and replace as follows:

Table 2209.3.1 MINIMUM SEPARATION FOR GASEOUS HYDROGEN DISPENSERS, COMPRESSORS, GENERATORS AND STORAGE VESSELS


TABLE 2209.3.1 MINIMUM SEPARATION FOR GASEOUS HYDROGEN DISPENSERS, COMPRESSORS, GENERTAORS AND STORAGE VESSELS

		NO.

		EXPOSURE

		DISTANCE (a), PRESSURE AND MAXIMUM PIPING SYSTEM I.D. (b)



		

		

		>15 to ≤250


psig


(>103.4 to ≤172.4)


kPag


2.067 in. max I.D.


(52.50 mm)

		>250 to ≤3,000


psig


(>172.4 to ≤20 684)


kPag


0.747 in. max I.D.


(18.97 mm)

		>3,000 to ≤7,500 psig


(>20 684 to ≤51 711)


kPag


0.312 in. max I.D.


(7.92 mm)

		>7,500 to ≤15,000 psig


(>51 711 to ≤ 103 421)


kPag


0.282 in. max I.D.


(7.16 mm)



		1

		Lot lines [established as the greater distance of (c) or (d)]

		40 ft., (12.19 m)

		45 ft., (13.72 m)

		30 ft., (9.14 m)

		35 ft., (10.38 m)



		2

		Exposed persons other than those servicing the system (e)

		20 ft., (6.10 m)

		25 ft., (7.62 m)

		15 ft., (4.57 m)

		15 ft., (4.57 m)



		3

		Building construction type:

IV and V (f, k)

I, II and III (g, k)

Exterior wall fire resistance rating ≥ 2 hrs (h)

		15 ft., (4.57 m)


15 ft., (4.57 m)


5 ft., (1.52 m)

		20 ft., (5.82 m)


20 ft., (5.82 m)


5 ft., (1.52 m)

		10 ft., (3.05 m)


10 ft., (3.05 m)


5 ft., (1.52 m)

		15 ft., (5.05 m)


15 ft., (3.05 m)


5 ft., (1.52 m)



		4

		Exterior wall openings:

Openable (c)

Unopenable (f)

		40 ft., (12.19 m)


15 ft., (4.57 m)

		45 ft., (13.72 m )


20 ft., (5.82 m)

		30 ft., (8.75 m)


10 ft., (3.05 m)

		35 ft., (10.38 m)


15 ft., (4.31 m)



		5

		Air intakes (c)

		40 ft., (12.19 m)

		45 ft., (13.72 m)

		30 ft., (9.14 m)

		35 ft., (10.38 m)



		6

		Fire barriers to shield bulk system from exposure (h)

		5 ft., (1.52 m)

		5 ft., (1.52 m)

		5 ft., (1.52 m)

		5 ft., (1.52 m)



		7

		Electrical equipment and devices not classified for use in hazardous locations (see Section 2209.2.3) (i)

		15 ft., (4.57 m)

		15 ft., (4.57 m)

		15 ft., (4.57 m)

		15 ft., (4.7 m)



		8

		Overhead utilities (electric power, building service or hazardous materials piping) (f)

		15 ft., (4.57 m)

		20 ft., (5.82 m)

		10 ft., (3.05 m)

		15. ft., (4.31 m)



		9

		Ignition sources (c)

		40 ft., (12.14 m)

		45 ft., (13.72 m)

		30 ft., (9.14 m)

		45 ft., (13.72 m)



		10

		Parked vehicles (e)

		20 ft., (5.94 m)

		25 ft., (7.62 m)

		15 ft., (4.57 m)

		15 ft., (5.05 m)



		11

		Flammable gas storage systems:

Non-bulk (f)

Bulk (j)

		15 ft., (4.57 m)


15 ft., (4.57 m)

		20 ft., (5.82 m)


Why “Bulk” < Non?

15 ft., (4.57 m)

		10 ft., (3.05 m)


15 ft., (4.57 m)

		15. ft., (4.31 m)


15 ft., (4.57 m)



		12

		Aboveground flammable gas or cryogenic system vent or fill openings, underground piping and components (f)

		15 ft., (4.57 m)

		20 ft., (5.82 m)

		10 ft., (3.05 m)

		15. ft., (4.31 m)



		13

		Belowground physical hazard or health hazard material storage (other than flammable gases) (f)

		15 ft., (4.57 m)

		20 ft., (5.82 m)

		10 ft., (3.05 m)

		15. ft., (4.31 m)



		14

		Aboveground physical hazard or health hazard material storage (other than flammable gases) (f)

		15 ft., (4.57 m)

		20 ft., (5.82 m)

		10 ft., (3.05 m)

		15 ft., (4.31 m)



		15

		Combustible waste material (see Section 304.1.1) (f)

		15 ft., (4.57 m)

		20 ft., (5.82 m)

		10 ft., (3.05 m)

		15 ft., (4.31 m)



		16

		Slow burning combustible solids (heavy timber, coal, compost) (f)

		15 ft., (4.57 m)

		20 ft., (5.82 m)

		10 ft., (3.05 m)

		15 ft., (4.31 m)





For SI:  1 in. = 25.4 mm.  1 foot = 304.8 mm.  1 psig = 6.895 kPag

a. In terms of radius that defines a hemisphere from the source when not interrupted by an intervening wall or fire barrier and measured along the natural and unobstructed line of travel.


b. The piping with the largest internal diameter in the system shall used to establish the piping system internal diameter regardless of the length of the piping system. Where shut off valves are not connected directly to the source of supply, all interconnecting piping between the source connection and points downstream shall be included in the determination of maximum piping system internal diameter. See NFPA 55 for designs requiring larger piping system internal diameters.

c. Unignited jet concentration decay distance to 4% mole (volume) fraction hydrogen.


d. Distance (Drad) for radiation heat flux level of 500 Btu/hr∙ft2 (1 577 W/m2) for exposure at the lot line [see Table 2209.5.4.3.6 (1)].

e. Distance (Drad) for radiation heat flux level of 1,500 Btu/hr∙ft2 (4 732 W/m2) for exposure to personnel for a maximum of three (3) minutes [see Table 2209.5.4.3.6 (1)].


f. The greater of the distance (Drad) for radiation heat flux level of 6,340 Btu/hr∙ft2 (20 000 W/m2) for ignition of wood or the visible flame length.


g. The greater of the distance (Drad) for radiation heat flux level of 8,000 Btu/hr∙ft2 (25 237 W/m2) for exposure to non-combustible materials or the visible flame length.

h. Not less than the minimum clearance necessary for ready access to service equipment and accessories (see Sections 2209.3.1.1 and 2209.3.1.2).

i. Equipment or devices approved for use in Class I, Division 2, Group B hazardous (classified) locations which are installed and operated in accordance with the applicable provisions of the ICC Electrical Code.

j. Other non-liquefied, flammable gas systems shall be permitted to be co-located where the output of the aggregate system is designed to deliver mixed or blended product for delivery into the user’s system. The separation distance indicated requires a minimum separation between gaseous and liquid systems integrated into a single system where the liquid source is vaporized, compressed and stored in the gaseous state.

k. Canopies under which fuels are dispensed, constructed in accordance with Section 406.5 of the International Building Code are exempt from separation distances.

2209.3.1.3 Determination of system pressure. The system pressure shall be determined by the maximum operating pressure of the storage array with content greater than 400 standard cubic feet (11 m3; 0.95 kg), irrespective of those portions of the system elevated to a higher pressure.

4. Revise as follows:

3501.1 Scope. The storage and use of flammable gases shall be in accordance with this chapter. Compressed gases shall also comply with Chapter 30 and cryogenic fluids shall also comply with Chapter32. Bulk hydrogen compressed gas systems shall also comply with NFPA55.


Exceptions:


1.
Gases used as refrigerants in refrigeration systems (see Section 606).


2.
Liquefied petroleum gases and natural gases regulated by Chapter 38.


3.
Fuel-gas systems and appliances regulated under the International Fuel Gas Code.


4.
Hydrogen motor fuel-dispensing stations and repair garages and their associated above ground hydrogen storage systems designed and constructed in accordance with Chapter 22. [[Why limited to “above ground”? There are also below ground GH2 and LH2 installations.]]

5.
Pyrophoric gases in accordance with Chapter 41.

Reason:  The evaluation of separation distances for bulk gaseous hydrogen systems has been the subject of joint investigations by the U.S. Department of Energy (DOE), Office of Hydrogen Infrastructure and Fuel Cell Technologies (HFCIT), Sandia National Laboratories (SNL) in Livermore, California, the Ad Hoc Committee for Hydrogen Gas (AHC H2G) circa 2000-2006, and more recently an NFPA joint task group comprised of members of NFPA’s Hydrogen Technology and the Industrial and Medical Gases Technical Committees. This joint task group (TG) examined the exposure distances published in the 2005 Edition of NFPA 55 and 2006 ICC International Fire Code (IFC) for the purpose of validation or revision of NFPA 55 based on a scientific approach that could either be substantiated through testing or through generally accepted scientific means.

The determination of separation distance was initially approached through the use of a consequence based approach where the consequences of a release of hydrogen from a system resulted either in ignition and its attendant jet flame, or in an envelope of unignited gas which was subject to dispersion. 


Studies by Houf and Schefer of SNL predicted the radiative heat flux at various distances resultant from the ignition of turbulent-jet releases of hydrogen from systems at various pressures. In addition the concentrations of an unignited hydrogen jet in the surrounding air, and the envelope of locations where the concentration falls below the lower flammability limit for hydrogen was determined.1 Understanding the consequences of release in terms of thermal flux or the boundaries of the unignited cloud could then be used to determine distances which were believed to be appropriate based on the consequence of a release. The consequence approach is referred to as a “deterministic approach” by the laboratory as distances are determined based on consequence alone.

Another consequence based approach was found in a project sponsored by NFPA to determine appropriate separation distances for certain installations of bulk gaseous hydrogen systems which was also reviewed by the task group, and comparisons made to the existing requirements in the 2005 Edition of NFPA 55.2

As the TG evaluated the impact of the deterministic tables it became apparent that the probability of occurrence of events could have a bearing on determining a reasonable level of safety. Both ICC and NFPA 55 together address the installation of bulk hydrogen systems used for any application. Whether the installation is to serve an industrial use or emerging technology using hydrogen as an alternative fuel, the code and the standard have a common basis where the safety of the user and employees as well as members of the public is of concern. Recent work undertaken by the DOE to develop a scientific basis for control of this material has resulted in substantial technological advancement in the safety aspects involved in the use of hydrogen as an alternative fuel. Whether the material is used as a vehicle fuel or whether it is used in classic industrial processes, the hazards of a bulk installation are similar. It was also recognized that use as an alternate fuel would have an impact of increasing the number of installations such that there would be broader exposure to the public at large.

The work of the TG builds upon DOE Hydrogen Safety & Risk Assessment Workshops held March 2005, March 2006, and February 2007, and the efforts of SNL risk and reliability department. LaChance, in a paper discussing the use of risk in determining acceptable separation distances3 explains the focus of on-going work to provide a defensible analysis strategy for risk and consequence assessment of unintended releases from hydrogen systems, generally referred to as a scientific basis for the establishment of separation distances, describes the work in pertinent part as follows:

As part of the DOE HFCIT Program, SNL is developing the technical basis for assessing the safety of hydrogen-based systems for use in the development/modification of relevant codes and standards. The project impacts most areas of hydrogen utilization, including bulk transportation and distribution, storage, production and utilization. Sandia is developing benchmark experiments and a defensible analysis strategy for risk and consequence assessment of unintended releases from hydrogen systems. This work includes experimentation and modeling to understand the fluid mechanics and dispersion of hydrogen for different release scenarios, including investigations of hydrogen combustion and subsequent heat transfer from hydrogen flames. The resulting technical information is incorporated into engineering models that are used for assessment of different hydrogen release scenarios and for input into quantitative risk assessments (QRA) of hydrogen facilities.

The QRA’s are used to identify and quantify scenarios for the unintended release of hydrogen, identify the significant risk contributors at different types of hydrogen facilities, and to identify potential accident prevention and mitigation strategies to reduce the risk to acceptable levels. The results of the QRA’s are one input into a risk-informed codes and standards development process that can also include other considerations by the code and standard developers. Examples of these other considerations can include the results of deterministic analyses of selected accidents scenarios, the need for defense-in-depth for certain safety features (e.g., overpressure protection), the use of safety margins for high-pressure components, and requirements identified from the actual occurrences at hydrogen facilities.

In order to evaluate risk, a history of leakage data from high pressure compressed gas systems was needed. Hydrogen-specific leak data was provided by one of the major suppliers through the use of a five year documented collection of leak data from both industrial and fueling uses. This data was augmented with data from other sources after being reviewed for applicability and representative values were selected. The source documents considered in augmentation of hydrogen specific data included the following publications:

1) “Determination of Safety Distances,” European Industrial Gases Association, IGC Doc 75/07/E, 2007.


2) A.W. Cox, F.P. Lees, and M.L. Ang, “Classification of Hazardous Locations,” Institution of Chemical Engineers, May 2003.


3) C.H. Blanton and S.A. Eide, “Savannah River Site Generic Data Base Development,” WSRC-TR-93-262, Westinghouse Savannah River Company, June 30, 1993.


4) John Spouge, “New Generic Leak Frequencies for Process Equipment,” Process Safety Progress (Vol. 24, No. 4), December 2005.


A hierarchy was developed by SNL that gave hydrogen specific data the highest priority followed by non-gas-specific data when available for high pressure components. Piping and instrumentation drawings (P&ID’s) were then prepared to define a standard bulk supply system in terms of modules that may be found in the typical system. The P&ID’s were reviewed by suppliers and their “typical nature” verified.

Frequency and size of leaks encountered were evaluated across a number of systems including both industrial and fueling operations. The leak/failure data was then applied to “typical” fitting counts (components) integral to each of the modules identified in the P&ID’s for each of the components. The failure data was based on the most recent five year history for high pressure systems. Hydrogen specific data was provided by the Compressed Gas Association (CGA). This data was augmented by failure data from other resources obtained by researchers from SNL and combined to quantify a probability for failure on a component by component basis, e.g., hoses (pigtails), valves, elbows, tees, pipe, gauges, etc. The analysis resulted in a “probability-for-failure” being developed for each component which could then be wrapped into failures expected across the spectrum of the various modules included in the array of “typical” P&ID’s developed.

A Bayesian approach to the determination of probability was used in the analysis of data by researchers at SNL. "Bayesian" refers to Thomas Bayes (1702–1761) and Bayes's theorem which has been in use for more than two hundred years as the Bayesian interpretation of probability. A Bayesian approach is a method of statistical inference in which evidence or observations are used to update or to newly infer the probability that a hypothesis may be true – In the case of separations investigations that a particular event may occur. The technical approach and supporting details can be found in the published articles and informational articles referenced in the supporting documentation to this change.4 The advantage of the Bayesian approach is that it can combine data from different sources to include uncertainty. This approach differs with what had been done by other sources and attempts to aggregate separations data. For example, judgment can be used as a means to determine risk, however, the method does not provide for uncertainty. Such methods are qualitative at best. 


By comparison the use of specific leak data results in a quantitative approach. The tables developed for inclusion in Chapter 22 are said to be risk-informed, and not risk based. The difference being that integral to the risk tables are a series of decisions based on the applicability of various factors. For example, with respect to thermal flux one could use a series of exposures ranging from “no harm” to “fatality,” and those exposures could then be taken from the point of various receptors (e.g., workers, personnel on property, where the installation is located, people off the property, etc.). One of the primary decisions made by the TG was that in the final analysis the risk presented for the typical GH2 installation (either industrial or fueling applications) was that it should present no greater risk to the public in terms of fatalities or injuries than does an existing gasoline service station. The average frequency of a fatality or injury associated with the operation of a single gasoline station has been reported to be approximately 2 x 10-5 events/yr (0.00002) and 7 x 10-4 events/yr (0.0007), respectively.5 

Other key outcomes from the SNL research include the following:


Lower Flammable Limit – Four (4) Percent H2 by Volume.

In scenarios where the concern is that a plume of un-ignited gaseous hydrogen (GH2) from a release may reach an ignition source, the separation distance was determined using a computational fluid dynamics (CFD) model to determine the distance required to reduce the GH2 concentration to 4% mole fraction (i.e., by volume). A concentration of 4% hydrogen in air has been shown to be the lower bounds of an ignitable mixture under ideal (i.e., quiescent) conditions for burning. As such, 4% is the established lower flammable limit (LFL) for hydrogen mixtures in air. In other situations, such as the design of flammable gas detection systems, target concentrations of 2% (50% of LFL), or 1% (25% of LFL) GH2 by volume are commonly used to provide a factor of safety and account for uncertainties in the configuration that may affect the detection system. This fact could lead one to conclude that 1% or 2% should be used as the basis for establishing a separation distance as well. However, the inherent uncertainties associated with detection systems such as room configuration, ventilation rates, etc., that drive the conservatism when designing a hydrogen detection system, do not exist in the case of the CFD model, and therefore no additional reduction of the conservative 4% value is warranted.

Three (3) Percent of Internal Pipe Diameter (I.D.) as Presumed Leak Size.

The development of separation distances for hydrogen facilities can be determined in several ways. A conservative approach is to use the worst possible accidents in terms of consequences. Such accidents may be of very low frequency such that they would likely never occur. Although this approach bounds separation distances, the resulting distances are generally prohibitive. The current separation distances do not reflect this approach. An alternative deterministic approach that is often utilized by code and standard development organizations and allowed under some regulations to select accident scenarios that are more probable but do not provide bounding consequences. In this approach, expert opinion is generally used to select the accidents used as the basis for the prescribed separation distances. Although anecdotal experience often forms the basis for the selection of the accidents, the frequency of accidents can also be used as a selection criterion.

A detailed description of the process used and the results achieved are provided in the forthcoming SNL article supporting this change.5 The process follows guidance by NFPA published in March 2007 that encourages NFPA Technical Committees to use risk concepts in their decision making process.6 A risk-informed process, as opposed to a risk-based process, utilizes risk insights obtained from quantitative risk assessments (QRA’s) combined with other considerations to establish code requirements. The QRA’s are used to identify and quantify scenarios for the unintended release of hydrogen, identify the significant risk contributors at different types of hydrogen facilities, and to identify potential accident prevention and mitigation strategies to reduce the risk to acceptable levels.


The risk-informed approach included two considerations: the frequency of hydrogen system leakage and the risk from leakage events. Unfortunately, hydrogen component leakage data is very limited. Past QRA’s of hydrogen facilities have thus been forced to utilize leakage rates based on data from non-hydrogen facilities. The European Industrial Gas Association (EIGA)7, for example, assessed the frequencies presented in five different sources, and then used values that were deemed appropriate for the assessment rather than performing any further analysis.

Rather than selecting a value from different generic sources, a different approach was utilized in SNL’s assessment. Data from different sources were collected and combined using Bayesian statistics.8 Such an approach has three major advantages over the approach utilized by EIGA and other QRA guidance documents. First, it allows for the generation of leakage rates for different amounts of leakage. Second, it generates uncertainty distributions for the leakage rates that can be propagated through the QRA models to establish the uncertainty in the risk results. Finally, it provides a means for incorporating limited hydrogen-specific leakage data to establish estimates for leakage rates for hydrogen components. Limited hydrogen-specific leakage data was obtained through the efforts of the CGA for use in the Bayesian analysis. Component leak frequencies as a function of leak size were generated for several hydrogen components. The hydrogen-specific leakage rates were used to estimate the leakage frequency for four example systems (i.e., “typical” P&ID’s) used as the basis for the risk evaluation used in the study. The cumulative probability for different leak sizes was then calculated to determine what range of leaks represents the most likely leak sizes. The results of this analysis indicated that leaks less than 0.1% of the component flow areas represent 95% of the leakage frequency for these example systems. Leak areas less than 10% of the flow area are estimated to result in 99% of the leaks that could occur based on the results of the analysis.

The risk resulting from different size leaks was also evaluated for four standard gas storage configurations. The risk evaluation indicated that the use of 0.1% of the component flow area as the basis for determining separation distances results in risk estimates that significantly exceed the 2 x 10-5 events/yr (0.00002) risk guideline selected by the TG, particularly for 7,500 psig (517.12 bar) and 15,000 psig (1034.21 bar) systems. On the other hand, use of a leak size equal to between 1% and 10% of the component flow area results in risk estimates that are reasonably close to the risk guideline. The fact that the risk estimates are a factor of two higher than the risk guideline for the 7,500 psig (517.12 bar) and 15,000 psig (1034.21 bar) example systems was weighed against the uncertainties in the QRA models, most of which result in conservative risk estimates. 


Based on both the results of the system leakage frequency evaluation and associated risk assessment, a diameter of 3% of the flow area corresponding to the largest internal pipe diameter downstream of the highest pressure source in the system. The use of a 3% leak area results in capturing an estimated 98% of the leaks that determined to be probable based on detailed analysis of the typical systems employed. Typical systems to include components have been established in the form of P&ID’s and incorporated into the work so that the basis for the statistical determinations reached can be documented.


Selected Radian Heat Flux Values.  The values for radiant heat flux values used in development of the separation distance tables appear below, and coincide with the work of the AHC H2G to establish maximum radiant heat exposure criteria for alternative venting applications [see Table 2209.5.4.3.6(1)]:

a. 1,577 W/m2 (500 Btu/hr∙ft2)


b. 4,732 W/m2 (1,500 Btu/hr∙ft2)


c. 20,000 W/m2 (6,340 Btu/hr∙ft2)


d. 25,237 W/m2 (8,000 Btu/hr∙ft2)


The basis for using each value is as follows:

a) 1,577 W/m2 (500 Btu/hr∙ft2) is used as the no harm value. This heat flux is defined by API 521 as the heat flux threshold to which personnel with appropriate clothing may be continuously exposed.9 This value is slightly less than what the Society of Fire Protection Engineers determined to be the no harm heat flux threshold (540 Btu/hr∙ft2), that is, the maximum heat flux to which people can be exposed for prolonged periods of time without experiencing pain.10

b) 4,732 W/m2 (1,500 Btu/hr∙ft2) is defined by API 521 as the heat flux threshold in areas where emergency actions lasting several minutes may be required by personnel without shielding but with appropriate clothing.11 It is also defined by the IFC as the threshold for exposure to employees for a maximum of 3 minutes.12

c) 20,000 W/m2 (6,340 Btu/hr∙ft2) is the generally considered the minimum heat flux for the non-piloted ignition of combustible materials, such as wood.13

d) 25,237 W/m2 (8,000 Btu/hr∙ft2) is the threshold heat flux imposed by the International Fire Code for non-combustible materials.14

Pressure as a Controlling Parameter in Lieu of Volume.

The traditional approach of using volume as a determinate in the establishment of separation distance was revised in favor of using pressure as the determinate factor. The work of Houf and Schefer demonstrated that the flame radiation heat flux and flame length varied with the pressure of gas released across a given orifice.15 In cases where the high pressure leak of hydrogen was unignited a turbulent jet is formed and the area of the flammable envelope can be calculated.


Peak flows were used as a means to determine acceptable distances and comparisons were made to contents. It was determined that once the threshold for a bulk supply had been exceeded gas pressure, not volume was the determining factor in establishing the radiant flux or the unignited jet concentration. Detailed analysis over a series of tank pressures of 17.24 bar (250 psig), 206.84 bar (3,000 psig), 517.12 bar (7,500 psig) and 1034.21 bar (15,000 psig) over a range of leak diameters were examined.


Transient effects varying the quantity and pressure decay over time were ruled out as controlling parameters. Volume was then considered to be at its worst case which assumed that pressure was constant due to the volume contained. This is especially true for large systems typically encountered in commercial refueling and industrial applications. Small systems using small diameter tubing are accounted for by the use of tables that allow the user to calculate the benefit from the use of small diameter systems.
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ICC FINAL ACTION HEARINGS, MINNEAPOLIS, MN – RESULTS AFFECTING HYDROGEN TECHNOLOGY


By Kyle Gibeault and Patrick Serfass, National Hydrogen Association; Darren Meyers, Hydrogen Industry Panel on Codes (HIPOC) contributing.


While the ICC Final Action Hearings for the 2007/08 Code Development Cycle continued through September 23rd, 2008, most of the actions affect hydrogen technology in the forthcoming 2009 editions of the International Fire Code (IFC) and International Building Code (IBC) were resolved Friday morning, September 19th. 

Marty Gresho, Fire Protection Programs for Sandia National Laboratory, Livermore, CA – and Chair of NFPA 2, and Patrick Serfass, Director of Technology and Communications for the National Hydrogen Association represented the Hydrogen Industry Panel on Codes (HIPOC) on hydrogen issues from the hearing room floor September 16th - 19th, at the Minneapolis Convention Center, Minneapolis, Minnesota.

“A big thanks to both of you for representing HIPOC and the Hydrogen Industry at the hearings this week,” said HIPOC Chair, Tom Joseph, who could not make the hearings due to other business challenges, but responded to the good news nonetheless.

There were thirteen (13) final actions identified by HIPOC as relevant to the hydrogen and fuel cell community:  Eleven (11) affecting the 2009 IFC, One (1) affecting the 2009 IBC and One (1) affecting the 2009 International Fuel Gas Code (IFGC): 


Affecting the ICC 2009 International Building Code (IBC):


G28-07/08, As Modified by Public Comment 1.  Adoption of the public comment assures that canopy top storage/use of hazardous materials (including hydrogen) is to be classified as outdoor storage/use and not as a Group H occupancy classification.

Affecting the ICC 2009 International Fire Code (IFC):


F78-07/08, As Modified by Public Comment 1. Adoption of the public comment allows the fuel for backup power supplies, inclusive of stationary fuel cell power plants, to be located on the utility easement. However, it would limit the fuel to only that necessary for equipment servicing public utilities as subject to the authority having jurisdiction.

F231-07/08, Disapproved by consent agenda (no public comment). An attempt to clarify reference in the IFC to Ch. 30, 32 and NFPA 55.

F232-07/08, Disapproved by consent agenda (no public comment).Delete outdoor public assembly setback from T2209.3.1. Disapproved. IFC CDC agreed that they couldn’t define separations to “public assembly,” yet 


F233-07/08, Part I, As Submitted by consent agenda (no public comment). Adds reference to DIN EN 1081-2004 standard for the construction of vehicle fueling pads to dissipate static electricity built up on the vehicle before the driver’s door is opened.

F233-07/08, Part II, As Submitted. Retains consistency between building and fire code requirements to dissipate static electricity built up on the vehicle before the driver’s door is opened by adding reference to the DIN EN 1081-2004 standard for the construction of vehicle fueling pads.

F234-07/08, Public comment Withdrawn by Proponent. Therefore, final action defaults to Disapproved by consent agenda (no public comment). Indoor hydrogen fuel dispensing. There is still need for clarification beyond what the International Fire Code Development Committee and HIPOC were able to undertake with modifications. This proposal will be revisited by the HIPOC for the 2009/10 Code Development Cycle.

F235-07/08, As Submitted by consent agenda (no public comment). Adds reference to UL2075-2007 Standard for gas/vapor detection as required for in lubrication or chassis repair areas of repair garages used for repairing hydrogen and non-odorized LNG-fueled vehicles.

F261-07/08, F261-07/08  Withdrawn by Proponent.  Intended to include the term “bulk” which was not included in the references to standards CGA P-18 and NFPA 55 which could be viewed as a potential conflict between the IFC, CGA and NFPA 55.

F282-07/08, F282-07/08  As Modified by Public Comment 1. Deletes Exception 4 accompanied by additional text to Section 3501.1, Scope, intending that the more specific requirements of Chapter 22 (Section 2209) apply along with relevant Chapter 35 requirements not addressed in Chapter 22. Adds language to Exception 3 which clarifies that Chapter 35 is to be applied to GH2 systems regulated by the IFGC.  Adoption of the public comment clarifies that NFPA 55 applies to “bulk” GH2 and LH2 systems.

F286-07/08, Withdrawn by Proponent. Had proposed modifications to existing Table 3504.2.1 to add new “bulk” flammable gas storage volumes and setbacks to address the perceived disparity in the Table 2209.3.1 exposures for hydrogen motor fuel-dispensing and generation and other GH2 systems covered by Chapter 35.

F287-07/08, As Submitted by consent agenda (no public comment). Affects weather protection for flammable gas storage. As written the code would capture any structure providing weather protection including the storage modules used stationary fuel cell power plants using hydrogen.  The 2009 IFC will clarify that the weather protection requirements do not include Note ‘a’ to Table 3504.2.1.

Affecting the ICC 2009 International Fuel Gas Code (IFGC):


FG49-07/08, As Submitted by consent agenda (no public comment). Stationary fuel cell power plants not exceeding 10MW are to be installed in accordance with the manufacturer’s instructions, NFPA 853, and the IBC and IFC.

The 2009/10 Code Development Cycle leading to the publication of the 2012 Editions of the ICC International Codes will commence with the March 24th, 2009 deadline for code change submittals. The 2009 Code Development Public Hearings will be held October 24–October 31, 2009 at the Hilton Baltimore, Baltimore, Maryland.

The HIPOC holds regular, open conference calls intended to provide informal forums on topics intended to harmonize hydrogen technology requirements between the ICC, CHIC and NFPA. As a result, interested parties may request that the HIPOC vet or represent their issue as the proponent of such change. The next HIPOC public meeting, to discuss the development of a separation distances to the IFC and affecting hydrogen fueling stations will take place Thursday, October 9th, 12:00 – 13:00 ET. For minutes, the HIPOC Charter, or more information, please visit the HIPOC web page: http://www.hydrogenandfuelcellsafety.info/hipoc/

For more information on International Code Development, visit:


http://www.iccsafe.org/news/pdf/factssheet.pdf

For more information on the 2007/08 and 2009/10 code development cycles, visit:


http://www.iccsafe.org/cs/codes/ 
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Webcast Meeting – draft MINUTES

September 11, 2008; 13:00 ET (12:00 CT; 11:00 MT; 10:00 PT) 
CALL IN:      1-888-387-8686
ROOM #:     7469149

1. CALL TO ORDER. – Chair, Thomas Joseph

2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff

		#

		Panelists

		

		Present

		Category



		1

		Tom Joseph

		josepht@airproducts.com 

Alt. – Bob.Boyd@boc.com 

		Y/n

		Industrial Gas & Chemical



		2 

		Nancy Pehrson

		nancy.pehrson@centerpointenergy.com 

		Y

		NFPA 52



		3

		Iby George

		ibygeorge@co.clarke.ga.us 

		Y

		Code Enforcement



		4

		Marty Gresho

		mtgresh@sandia.gov 

		N

		Code Enforcement



		5

		Charles Henrici

		cbhenrici@juno.com 

		Y

		NFPA 55



		6

		Greg Milewski

		Gregory.Milewski@shell.com 

		N

		Energy Company



		7

		Glenn Scheffler

		GWSSol@aol.com 

		Y

		Fuel Cell Hydrogen Vehicles



		8

		Mike Short

		michael.short@utcpower.com

Alt. – Mark.Richards@versa-power.com

		Y/n

		Fuel Cell Industry



		9

		Bob Schefer

		rwsche@sandia.gov 

		Y

		Academic/Research



		10

		Andrea Zajac

		zajaca@michigan.gov 

		Y

		Code Enforcement



		

		

		Quorum?

		Y

		



		

		Guests

		

		

		



		11

		

		

		~

		



		12

		

		

		~

		



		

		Staff

		

		

		



		S

		Karen Hall

		khall@ttcorp.com

		Y

		NHA



		2nd 

		Kyle Gibeault

		GIBEAULTK@hydrogenassociation.org 

		N

		NHA



		S

		Darren Meyers

		dmeyers@iccsafe.org 

		Y

		ICC



		2nd 

		Bob Guenther

		bguenther@iccsafe.org 

		N

		ICC



		S

		Paul May

		pmay@nfpa.org 

		Y

		NFPA



		S 

		Chad Blake

		Chad_Blake@nrel.gov 

		N

		NREL





3. REVIEW AND APPROVE AGENDA. 

4. APPROVAL OF MINUTES.  Approved (8-0)

The most up-to-date Minutes may be downloaded from:  

http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp  
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5. OLD BUSINESS. 

a. General Report on NFPA –Activities & Technical Committee Meetings (May)

NFPA 2 TG7 and TG8, Quality Control and Integration, respectively, will meet by web conference shortly. Entire Committee as a whole will meet soon for a straw man on releasing draft.

i. Report from NFPA 2 – Activities & Technical Committee Meetings (Marty)


ii. Report from NFPA 52 – Activities & Technical Committee Meetings (Nancy)

Regarding NITMAM, none has been submitted.  However, the 52 committee could accept the separations table as it stood or to refer to NFPA 55 on the subject.

iii. Report from NFPA 55 Activities & Technical Committee Meetings (Henrici)

The NFPA 55 ROC should be available any day now.

b. Report from ICC – Code changes, Public comments and Hearings (Meyers)

Discussion, questions and answers ensued.

ICC Final Action Hearings, Minneapolis, MN, September 14-23, 2008 


· Code Changes to be heard Thurs evening, Sept 18th or Friday morning, Sept 19th. 


F233-07/08, Part II (DIN 1081) is scheduled on the IBC-General Committee agenda between agenda items G79-07/08 and G82-07/08.  Adds reference to DIN EN 1081 for ESD to IBC. Part II was Disapproved (D) not on technical merit, rather based on 1) not having copies of the standard; 2) IFC secretariat’s assessment of EN 1081 was not coordinated by the IBC-General Secretariat. The IFC Code Committee Approved F233-07/08, Part I (AS). IFC Secretariat analysis indicated EN 1081 was reviewed for compliance with ICC policy and accepted as compliant. 


· Code Changes to be heard NOON Wed through Thurs morning, Sept 17th - 18th.

G28-07/08, Canopies used to shelter dispensing operations not to be classified as Group H. Approved As Modified (AM), and has rec’d a public comment for further modification. A 2/3rd majority vote is required to overturn the AM.


F78-07/08, Forbids outdoor storage of flammables in a utility easement underneath high-voltage lines. Affects telecommunications industry citing of FC PP’s for back-up power. Approved As Modified (AM), and has rec’d a public comment for further modification. A 2/3rd majority vote is required to overturn the AM.


F234-07/08 (Indoor Fueling), Disapproved (D). Has rec’d a public comment for Approval as Modified (AM). A 2/3rd majority vote is required to overturn the D.


F261-07/08, Definition of “bulk” hydrogen storage and NFPA 55. Disapproved (D). Has rec’d a public comment for Approval as Modified (AM). A 2/3rd majority vote is required to overturn the D.


F282-07/08, Clarify references for “bulk” flammable gas storage vs. H2 motor fuel-dispensing operations. As Submitted (AS), and has rec’d a public comment for further modification. A 2/3rd majority vote is required to overturn the AM.

c. Upcoming Significant Dates/Meetings

ICC Final Action Hearings, Minneapolis, MN

September 14-23, 2008


1.5-day HIPOC In-Person Meeting, Location TBD

October 29-30, 2008


NFPA 2 First draft available for public comment

October 15, 2008


NFPA2 Proposal Closing Date



December 1, 2008


ICC 2009 Editions Available




January, 2009

6. NEW BUSINESS?  Question regarding hydrogen technology education sessions in Minneapolis?  None scheduled.

7. NEXT MEETING. 12:00 ET (11:00 CT; 10:00 MT; 9:00 PT) Thursday, October 9th

8. ADJOURNMENT.  13:35 ET

HIPOC MTG –THUR; 06-05-2008
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Webcast Meeting – draft MINUTES


August 6, 2008


2:00–3:00p ET (11:00a–NOON PT)


1. CALL TO ORDER. – Chair, Thomas Joseph 2:10p ET (IT difficulties today will limit us to audio-only today.


2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff


			#


			Panelists


			


			Present


			Category





			1


			Tom Joseph


			josepht@airproducts.com 


Alt. – Bob.Boyd@boc.com 


			Y/n


			Industrial Gas & Chemical





			2 


			Nancy Pehrson


			nancy.pehrson@centerpointenergy.com 


			Y


			NFPA 52





			3


			Iby George


			ibygeorge@co.clarke.ga.us 


			Y


			Code Enforcement





			4


			Marty Gresho


			mtgresh@sandia.gov 


			Y


			Code Enforcement





			5


			Charles Henrici


			cbhenrici@juno.com 


			Y


			NFPA 55





			6


			Greg Milewski


			Gregory.Milewski@shell.com 


			N


			Energy Company





			7


			Glenn Scheffler


			GWSSol@aol.com 


			Y


			Fuel Cell Hydrogen Vehicles





			8


			Mike Short


			michael.short@utcpower.com


Alt. – Mark.Richards@versa-power.com


			N/n


			Fuel Cell Industry





			9


			Bob Schefer


			rwsche@sandia.gov 


			Y


			Academic/Research





			10


			Andrea Zajac


			zajaca@michigan.gov 


			Y


			Code Enforcement





			


			


			Quorum?


			Y


			





			


			Guests


			


			


			





			11


			Carl Rivkin


			carl_rivkin@nrel.gov 


			Y


			NREL





			12


			


			


			~


			





			


			Staff


			


			


			





			S


			Karen Hall


			khall@ttcorp.com


			Y


			NHA





			2nd 


			Kyle Gibeault


			GIBEAULTK@hydrogenassociation.org 


			N


			NHA





			S


			Darren Meyers


			dmeyers@iccsafe.org 


			Y


			ICC





			2nd 


			Bob Guenther


			bguenther@iccsafe.org 


			Y


			ICC





			S


			Paul May


			pmay@nfpa.org 


			Y


			NFPA





			S 


			Chad Blake


			chad_blake@nrel.gov


			Y


			NREL








3. REVIEW AND APPROVE AGENDA. 


4. APPROVAL OF MINUTES. Approved (8-0)


The most up-to-date Minutes may be downloaded from:  


http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp  
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5. OLD BUSINESS. 


a. Report from NFPA –Activities & Technical Committee Meetings (May)



Currently making sure the work of the Task Groups are flowing. A major item will be handled AUG 8, with NFPA2 TG3. It’s looking like the NFPA2 draft available for public proposals in October 2008, with the Edition Scheduled to be released in 2010 or 2011. Separations work to first appear in NFPA55 (stay tuned).


b. Report from ICC – Code changes, Public comments and Hearings (Meyers)


Tom Joseph, Iby George and Chuck Henrici indicated their intent to attend the Final Action Hearings in Minneapolis. HIPOC did not submit a public comment to F234-07/08. Rather, Air Products asked Larry Fluer to design a comment intent on harmonizing indoor fuel dispensing provisions of NFPA52 with those for IFC. Certain members of the HIPOC voiced opposition to this proposal at the June 5 meeting.


c. Report from NFPA 2 Pre-cycle meeting on Separations (Gresho) 


Visit http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp for a copy of Jeff LaChance’s “Risk Informed Approach” presentation. Essentially explains the basis for and assumptions leading to the development of separations.


NFPA2 is on an Annual 2010 cycle. Draft document out for initial public review in October. Would be good at that time for the HIPOC to review. Certain members of the HIPOC questioned how dissenting opinions of NFPA52 regarding separations would be addressed by NFPA55 and NFPA2. It was explained that NFPA 55 has primary control over hydrogen storage separation distances rather than NFPA 52 and that the issue is being worked between the TC Chairs, however, a NITMAM may be required to achieve ultimate resolution


d. Upcoming Significant Dates/Meetings


ICC Final Action Agenda Available



August 15, 2008



ICC Final Action Hearings, Minneapolis, MN

September 14-23, 2008 PLS SEE ATTACHMENT ‘A’ for WHEN HYDROGEN CHANGES WILL BE HEARD.


HIPOC In-Person Meeting, Phoenix, AZ

October 29-31, 2008 to follow The Fuel Cell Seminar & Exposition, Phoenix Convention Ctr., October 27-30.



NFPA 2 First draft available for public comment

October 15, 2008


6. NEW BUSINESS?  None.


a. Report from NFPA 52 – Activities & Technical Committee Meetings (Nancy)


Most of what the HIPOC was interested in was accepted, with the exception of the NFPA55 separation distance provisions. Scheduled for Standards Council Issuance in December 2008. If there are NITMAM’s, likely to be issued in August, 2009.


b. Report from NFPA 55 Activities & Technical Committee Meetings (Henrici)


NFPA55 ROC posted August 28th, 2008. Scheduled for Standards Council Issuance in January 2009. If there are NITMAM’s, likely to be issued in August 2009. Discussion of how NFPA2 combined the “Consequence-based Separations Table with a Risk-Informed Table.


c. IFC Separations proposal (under development)


7. NEXT MEETING.  Wednesday, September 3, 1:00p ET (NOON CT, 10a PT)


8. ADJOURNMENT.  2:55p ET


ICC Final Action Hearings, Minneapolis, MN, September 14-23, 2008 



1) Code Changes to be heard Thurs evening, Sept 18th or Friday morning, Sept 19th. 



a. F233-07/08, Part II (DIN 1081) is scheduled on the IBC-General Committee agenda between agenda items G79-07/08 and G82-07/08.  Adds reference to DIN EN 1081 for ESD to IBC. Part II was Disapproved (D) not on technical merit, rather based on 1) not having copies of the standard; 2) IFC secretariat’s assessment of EN 1081 was not coordinated by the IBC-General Secretariat. The IFC Code Committee Approved F233-07/08, Part I (AS). IFC Secretariat analysis indicated EN 1081 was reviewed for compliance with ICC policy and accepted as compliant. 



2) Code Changes to be heard NOON Wed through Thurs morning, Sept 17th - 18th.


a. G28-07/08, Canopies used to shelter dispensing operations not to be classified as Group H. Approved As Modified (AM), and has rec’d a public comment for further modification. A 2/3rd majority vote is required to overturn the AM.



b. F78-07/08, Forbids outdoor storage of flammables in a utility easement underneath high-voltage lines. Affects telecommunications industry citing of FC PP’s for back-up power. Approved As Modified (AM), and has rec’d a public comment for further modification. A 2/3rd majority vote is required to overturn the AM.


c. F234-07/08 (Indoor Fueling), Disapproved (D). Has rec’d a public comment for Approval as Modified (AM). A 2/3rd majority vote is required to overturn the D.



d. F261-07/08, Definition of “bulk” hydrogen storage and NFPA 55. Disapproved (D). Has rec’d a public comment for Approval as Modified (AM). A 2/3rd majority vote is required to overturn the D.


e. F282-07/08, Clarify references for “bulk” flammable gas storage vs. H2 motor fuel-dispensing operations. As Submitted (AS), and has rec’d a public comment for further modification. A 2/3rd majority vote is required to overturn the AM.


HIPOC MTG –THUR; 06-05-2008
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Webcast Meeting – draft AGENDA



June 5, 2008



2:00–3:00p ET (11:00a–NOON PT)



1. CALL TO ORDER. – Chair, Thomas Joseph  2:05p



2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff



				#



				Panelists



				



				Present



				Category







				1



				Tom Joseph



				josepht@airproducts.com 



Alt. – Bob.Boyd@boc.com 



				Y,y



				Industrial Gas & Chemical







				2 



				Nancy Pehrson



				nancy.pehrson@centerpointenergy.com 



				Y



				NFPA 52







				3



				Iby George



				ibygeorge@co.clarke.ga.us 



				N



				Code Enforcement







				4



				Marty Gresho



				mtgresh@sandia.gov 



				N



				Code Enforcement







				5



				Charles Henrici



				cbhenrici@juno.com 



				N



				NFPA 55







				6



				Greg Milewski



				Gregory.Milewski@shell.com 



				N



				Energy Company







				7



				Glenn Scheffler



				GWSSol@aol.com 



				Y



				Fuel Cell Hydrogen Vehicles







				8



				Mike Short



				michael.short@utcpower.com



Alt. – Mark.Richards@versa-power.com



				Y,n



				Fuel Cell Industry







				9



				Bob Schefer



				rwsche@sandia.gov 



				Y



				Academic/Research







				10



				Andrea Zajac



				zajaca@michigan.gov 



				Y



				Code Enforcement







				



				



				Quorum?



				Y



				







				



				Guests



				



				



				







				11



				Larry Fluer



				



				Y



				







				12



				



				



				~



				







				



				Staff



				



				



				







				S



				Karen Hall



				khall@ttcorp.com



				N



				NHA







				2nd 



				Kyle Gibeault



				GIBEAULTK@hydrogenassociation.org 



				~



				NHA







				S



				Darren Meyers



				dmeyers@iccsafe.org 



				Y



				ICC







				S



				Paul May



				pmay@nfpa.org 



				N



				NFPA







				S



				Russell Hewett



				Russell_Hewett@nrel.gov 



				Y



				NREL







				2nd 



				Chad Blake



				Chad_Blake@nrel.gov 



				Y



				NREL











3. REVIEW AND APPROVE AGENDA. Approved



4. APPROVAL OF MINUTES.



The most up-to-date Minutes may be downloaded from:  Approved (6-0)



http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp  
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5. OLD BUSINESS. 



a. Report from NFPA 52 Technical Committee Meeting (Joseph/May)




· Report on Logs 18, 19, 20



Mobile fueling was modified but approved basically intact; Hydrogen blends disapproved; Residential refueling approved basically intact.



· Report on Log 226 – ATTACHMENT ‘B’.



Discussion was combined with (b) F234 below.




b. Review/Approve ICC Public Comments to Final Action Hearing – ATTACHMENT ‘A’.



· F233-07/08  Part I (IBC-General) and Part II (IFC)



· F234-07/08  Mr. Joseph, Mr. Boyd and Mr. Fluer led discussion relative to a CGA-developed public comment for HIPOC consideration. Panelist debate ensued relative to elimination of dedicated ventilation, removing the type of construction limitation, and vehicle fuel tank integrity issues.  



A quorum was no longer present at the point where a Motion calling for a vote was put forward (Joseph, 2nd Schefer). 




The Motion to accept the CGA-developed position on F234 as a HIPOC public comment has been put to an e-mail ballot.



c. NFPA 2 last pre-cycle meeting on Separations. 



ASSIGNMENT:  Panelist discussion regarding the path toward harmonized GH2 separation distance improvements in IFC. Ideas include:



On behalf of Mr. Rivkin, NREL Project Lead for H2C&SS, Mr. Blake stressed the importance of nationally harmonized provisions for separation distances to the Safety Codes & Standards program.



HIPOC Panelists will work with DOE/Sandia/NFPA experts using the HIPOC remote-meetings forum to develop a solution for the 2009/10 Code Development Cycle. IFC code change deadline is March 24, 2009.



d. Upcoming Significant Dates/Meetings



ICC Public Comment Deadline



June 9, 2008




Hydrogen Safety Panel Meeting



June 24-25,2008




NFPA 2 (Last pre-cycle meeting prep) 


June 26-27, 2008




ICC Final Action Agenda Available



August 15, 2008




ICC Final Action Hearings, Minneapolis, MN

September 14-23, 2008




ICC 2009 Editions Available




January, 2009



6. NEW BUSINESS?  None.



7. NEXT MEETING. August 6th, 2008; 2:00–3:00p ET (11:00a–NOON PT)



8. ADJOURNMENT.  3:45p



HIPOC MTG –THUR; 06-05-2008
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Webcast Meeting – draft MINUTES




May 1, 2008




2:00–3:00p ET (11:00a–NOON PT)




1. CALL TO ORDER. – Chair, Thomas Joseph (2:05p)




2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff




					#




					Panelists




					




					Present




					Category









					1




					Tom Joseph




					josepht@airproducts.com 




Alt. – Bob.Boyd@boc.com 




					Y,y




					Industrial Gas & Chemical









					2 




					Nancy Pehrson




					nancy.pehrson@centerpointenergy.com 




					Y




					NFPA 52









					3




					Iby George




					ibygeorge@co.clarke.ga.us 




					N




					Code Enforcement









					4




					Marty Gresho




					mtgresh@sandia.gov 




					Y




					Code Enforcement









					5




					Charles Henrici




					cbhenrici@juno.com 




					Y




					NFPA 55









					6




					Greg Milewski




					Gregory.Milewski@shell.com 




					Y




					Energy Company









					7




					Glenn Scheffler




					GWSSol@aol.com 




					Y




					Fuel Cell Hydrogen Vehicles









					8




					Mike Short




					michael.short@utcpower.com




Alt. – Mark.Richards@versa-power.com




					Y,y




					Fuel Cell Industry









					9




					Bob Schefer




					rwsche@sandia.gov 




					N




					Academic/Research









					10




					Andrea Zajac




					zajaca@michigan.gov 




					Y




					Code Enforcement









					




					




					Quorum?




					~




					









					




					Guests




					




					




					









					11




					Anthony  Amato




					ASME




					Y 




					









					12




					William Hoagland




					Element One, Inc.




					N




					









					13




					Robert Davidson




					DCC




					Y




					









					14




					Mike Steele




					GM




					Y




					









					15




					Rody Stephenson




					




					Y




					









					16




					Chad Blake




					NREL




					Y




					









					17




					Carl Rivkin




					NREL




					Y




					









					




					Staff




					




					




					









					S




					Karen Hall




					khall@ttcorp.com




					Y




					NHA









					S




					Kyle Gibeault




					GIBEAULTK@hydrogenassociation.org 




					N




					NHA









					S




					Darren Meyers




					dmeyers@iccsafe.org 




					Y




					ICC









					S




					Paul May




					pmay@nfpa.org 




					Y




					NFPA









					S




					Russ Hewett




					Russell_Hewett@nrel.gov 




					Y




					NREL














3. REVIEW AND APPROVE AGENDA. Added item 6a)




4. APPROVAL OF MINUTES. Approved (7-0-0)




The most up-to-date Minutes may be downloaded from:





http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp  
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5. OLD BUSINESS. 




a. (Joseph/May) NFPA 52 Technical Committee Meeting (39 items; see Zadjac Logs 18, 19, 20) May 6-7, 2008 Comments from HIPOC?




Log 226 – Update log #226 (copy attached) to include the table from CGA H-5 (copy attached) 





Mr. Joseph led discussion with contributions from Mr. Boyd intended to Preview a "committee proposal" under development that will bring harmony between HIPOC's proposal to IFC and CGA's proposal to NFPA 52. Please see ATTACHMENT ‘B’ for utility
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b. ICC Report of Hearing – Please see ATTACHMENT ‘A’ for utility.




6. NEW BUSINESS.




a. NFPA 2/55 Joint TG on Separations.  Mr. Gresho led a high-level overview of the NFPA the recent Joint TG work product related to separation distances for GH2.  The Joint TG proposal was accepted by the NFPA 55 committee. 





ASSIGNMENT:  Panelists are asked to tender their suggestions for a path toward harmonized GH2 separation distance improvements in IFC. Ideas include:




i. IFC Code Development Committee Members participate with DOE/Sandia/NFPA experts in a joint working group activity to a solution for 2012 Editions,




ii. HIPOC Panelists participate jointly NFPA 2 pre-cycle and/or cycle meetings to a solution for 2012, or




iii. HIPOC with NFPA2/55 Joint TG proposal independently or jointly with DOE/Sandia/NFPA to a solution for 2012.




b. Upcoming Significant Dates/Meetings




ICC Public Comment Deadline



June 9, 2008





NFPA 2 (Last pre-cycle meeting prep) 


June 26-27, 2008





ICC Final Action Agenda Available



August 15, 2008





ICC Final Action Hearings, Minneapolis, MN

September 14-23, 2008





ICC 2009 Editions Available




January, 2009




7. OTHER ISSUES.  




8. NEXT MEETING.  Thursday, June 5, 2008 2:00-3:00p ET (11a-NOON PT)




9. ADJOURNMENT.




ATTACHMENT ‘A’





ICC 2007/08 Report of Hearings Affecting Hydrogen Technology





G28-07/08, Approved as Modified





Modify the proposal as follows:





[F] 307.1 (IFC 202) (Supp) High-hazard Group H. High-hazard Group H occupancy includes, among others the use of a building or structure, or a portion thereof, that involves the manufacturing, processing, generation or storage of materials that constitute a physical or health hazard in quantities in excess of those allowed in control areas complying with Section 414, based on the maximum allowable quantity limits for control areas set forth in Tables 307.1(1) and 307.1(2). Hazardous occupancies are classified in Groups H-1, H-2, H-3, H-4 and H-5 and shall be in accordance with this section, the requirements of Section 415 and the International Fire Code.





Exceptions: The following shall not be classified as Group H, but shall be classified as the occupancy that they most nearly resemble:





1. through 13. (No change)





14. Canopies used to shelter dispensing operations where flammable compressed hydrogen gases are located on the roof of the canopy, provided that such canopies comply with Section 406 and the International Fire Code.





Committee Reason: The proposal was approved because the committee felt that it provides clarification that weather shelter canopies that store hydrogen gas on their roofs at gaseous motor-fuel dispensing facilities do not create a Group H occupancy. The modification further clarifies the intent of the exception that it applies only to hydrogen, a lighter-than-air flammable gas, and not to all flammable gases.




F78-07/08, Approved as Modified




Modify the proposal as follows:





315.4 Storage underneath high-voltage transmission lines. Storage located underneath high-voltage transmission lines shall be in accordance with Section 507.4.  (Portions of the proposal not shown remain unchanged)





Committee Reason:  The proposal was approved because the committee felt that it will provide enhanced firefighter safety when working on incidents underneath high-voltage transmission lines. The modification provides a needed cross-reference to the provisions from a new section in the combustible storage section in Chapter 3.





F231-07/08, Disapproved





Committee Reason: The proposal was disapproved because the committee felt that it would not improve the code and that the current text is adequate. The current text only references equipment and only needs to reference other sections that deal with equipment.




F232-07/08, Disapproved





Committee Reason: The proposal was disapproved because the committee felt that the term is easily understood and that the current text of the table is needed to regulate clearances.




F233-07/08, Analysis: Review of proposed new standard EN 1981:1998 indicated that, in the opinion of ICC Staff, the





standard did comply with ICC standards criteria.




Part I, Approved as Submitted





Committee Reason: The proposal was approved because the committee felt that the proponent had responded to the committees concerns regarding the way the standard is referenced. That concern was expressed in the committee action on code change F156-07/07 in the last cycle.




Part II, Disapproved





Committee Reason: The committee did not receive enough data to determine the applicability of the requirements.





F234-07/08, Disapproved





Committee Reason: The proposal was disapproved because the committee felt that, while it has merit and is an improvement over code change F155-06/07 (D), there is still need for clarification beyond what the committee is able to undertake with modifications. Concern was expressed over subjective or inconsistent terminology which could cause confusion, such as "qualified operator" in Section 2209.5 versus "trained personnel" in Section 2209.5.4.4, the inconsistent use of the terms "refueling" and "fueling" for the same operation in a number of locations throughout, and "to the extent practical" in Section 2209.5.3.1. It was also noted that in Section 2209.5.1, the proper reference should be to Section 2209.3.1, which is where now referenced Section 2209.3.2.1 sends the user anyway.





F235-07/08, Approved as Submitted





Committee Reason: The committee agreed that the proponent's reason statement accurately and adequately substantiates the need for the change, which provides an appropriate referenced standard for flammable gas detectors.





F261-07/08, Disapproved





Committee Reason: The proposal was disapproved because the committee felt that non-bulk cryogenic fluids and oxidizing gases need to be included along with a broader reference to Chapter 40.





F282-07/08, Approved as Submitted





Committee Reason: The proposal was approved because the committee felt that it provides a needed resolution of conflict within the scoping text of Chapter 35.





FG49-07/08, Approved as Submitted





Committee Reason: The committee agreed that the proponent's reason statement accurately and adequately substantiates the need for the change.





F287-07/08, Approved as Submitted





Committee Reason: The committee agreed that the proponent's reason statement accurately and adequately substantiates the need for the change, which will clarify that the weather protection requirements do not include.





ATTACHMENT ‘B’





NFPA 52 ROC Log 226 (under development)




Rationale for desired changes to Log 226: 





1) Subsequent publication of CGA H-5




2) Additional experience as technology evolves during deployment and additional work completed




3) Improve upon the ventilation requirements of 9.3.3.5 that otherwise might drive people to less safe systems by installing dispensing equipment in small areas to minimize ventilation rates. This could increase confinement instead of allowing a large room environment that would effectively be large enough to be outdoors.




4) Proposed "committee proposal" language:  





9.4.3.1
The ventilation system of 9.3.3.5 is not required when the conditions of 9.4.3.1.1 through 9.4.3.1.7 are met. 





9.4.3.1.1
The room in which a dispenser is installed is of the minimum volume specified in Table 9.4.3.1.1 for each listed fuel delivery quantity.  





        




Table 9.4.3.1.1





Maximum fuel delivery per refueling event that does not require room ventilation





					Room Size ft3 




(m3)




					Maximum fuel delivery lb/event





(kg/event)









					35 315 (1000)




					1.8 (0.8)









					70 630 (2000)




					3.7 (1.7)









					105 945 (3000)




					5.5 (2.5)









					141 260 (4000)




					7.3 (3.3)









					175 575 (5000)




					9.7 (4.2)














9.4.3.1.2
The dispenser must be equipped with a function to limit the maximum dispensed quantity to that indicated in the table for a given room volume.  





9.4.3.1.2.1
Where equipped, this function must be tested at installation and maintained in accordance with the manufacturer's instructions on at least an annual basis.   





9.4.3.1.3
If multiple dispensers are installed in a room, the minimum room volume is increased proportionally for each additional dispenser. 




9.4.3.1.4
The ceiling of the room must be at least 25 feet. 





9.4.3.1.5
The maximum refueling rate is 2 kg/min. 





9.4.3.1.6  
All potential leak points up to the refueling nozzle must be captured and routed back to the dispenser. 





9.4.3.1.7  
The dispensing area must be inspected annually to ensure continued compliance with all applicable requirements.  





Insert new section to be in accordance with Section 10.10 of CGA H-5 





9.4.6.5
Fire detection system.  The dispensing area shall be equipped with a fire detection system. 
9.4.6.5.1 Actuation of the fire detection system shall shut down the dispenser and stop the flow of gas into the room. 





9.4.6.5.2 
Actuation of the fire detection system shall sound a local alarm and provide a visual indication when a fire is present.





9.4.6.5.3
The fire detection system shall function during maintenance operations on the dispenser
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4-25-08; 3:22PM;Hydrogen Energy Sys ;610 7068 7483

Vent systems shall be installed per CGA G-5.5 [28].
10.10 Dispensers
10.10.1 General

Install bumper posts or bollards to protect the hydrogen dispensing system from vehicle impact where it is ex-
posed to vehicular traffic.

Areas within 10 ft (3 m) of dispensers shall be free from debris, weeds and other material that present a fire
hazard. The transfer surface for hydrogen vehicle fueling shall have a resistivity not exceeding API RP 2003,
Protection Against Ignitions Arising out of Static, Lightning, and Stray Curmrents performance criteria of
1 megaohm as measured using a method acceptable to the department, e.g., EN 1081, Resilient Floor Cover-
ings—-Determination of the Electrical Resistance) {35, 36]. Concrete meets this requirement.

The recommended transfer surface for fueling liguid hydrogen vehicles is concrete.

10.10.2  Outdoor dispensing

The outdoor dispensing device shall be located not less than 10 ft (3 m) from property lines, openings to build-
ings, and buildings of combustible wall construction. A dispensing device shall not be less than 10 ft (3 m) from
any activity that involves a fixed source of ignition. In addition, a dispenser shall not be placed beneath a power
line.

10.10.3  Indoor dispensing

For indoor dispensing, gas storage equipment shall be located outdoors unless approved by the authority hav-
ing jurisdiction. Gas processing and compression equipment shall be listed or approved for indoor use or shall
be located outdoors.

An emergency manua! shutdown device shall be located in the dispensing area not less than 20 ft (6 m) and
not more than 100 ft (30 m) in the path of egress from the dispensing area.

The dispensing area shall be equipped with a fire detection system and shall actuate if a fire is detected.

A ventilation system shall be installed for the dispensing area. The ventilation system shall operate before dis-
penser operation, during fueling, and for at least 1 minute after fueling has been completed. The ventilation flow
rate shall be monitored. Failure or reduction of the ventilation flow rate below the fequired flow rate shail shut
down the dispensing system.

NOTE—The dispensing area ventilation system is not required when the fuel delivery per refueling event is less than those
listed in Table 4.

The actuation of any one of the systems listed in this section shall shut down the dispenser, stop the flow of
gas into the room, and start or continue to run the ventilation system (if required, in accordance with Table 4).

Licensed for the sole use of the purchaser. See license agreement penalties for distribution.

PAGE 24 COMPRESSED GAS ASSOCIATION, INC. CGA H-5—2008

Table 4—Maximum fuel delivery per refueling event that does not require room ventilation

Room size ff® (ma) Maximum ?II(;II::;LVSW Ib/event
35 315 (1000) 1.8 {0.8)
70 630 (2000) 3.7(1.7)
105 945 (3000) 5.5 (2.5)
141 260 (4000) 7.3(3.3)
175 575 (5000) 9.7 (4.2)

10.1%+ Electrical components

Adequate tighting must be provided for night deliveries and maintenance of equipment.

Electrical compornents not explosion proof shall be as per the distances in 5.1 from either the liquid or gaseous

hydrogen systems or be designed per NFPA 70 or NFPA 496 [9, 29].

All seal-offs, required per NFPA 70, shall be poured [9]. (Electrical devices should be tested before pouring

seals).
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Report on Proposals — November 2008 NFPA 52

52-94  Log #226 Final Action: Accept
(9.3.3.13)

Submitter: Larry L. Fluer, Fluer, Inc.

4 Recommendation: Add new text as follows:

9.4 8:3:3-t3 Indoor Fast-Fill Fueling, Outdoor Storage, and Compression. Fast-fill fueling indoors shall be permitted

i where storage, gas processing, and compression equipment is located outdoors complying with 8.3.2.1 through 9.3.2.5.

9.4.1 Qualified operator. _Dispensin: rations shall be performed b rator who ha uvalified rainin
to perform the functions necessary in the filling operation as described by the manufacturer's operating instructions,
9.4.2 Construction of indoor areas. Walls, ceilings and floors within 15 feet (4.6 meters) of the dispenser shall be
constructed as fi iers having a fire resi rating n s th. hi
i 9.4.2.1 Openings. Opening protectives shall be provided for wall openings in accordance with the requirements of

NFEPA 5000 Building Const[gction and Safety Code.

9.4.2.1 Penetrations. Thr netration bran netrations resistan t onstryction shall b

protected in gccordance with the regun'ements of NFPA 5000 Bunldmg Construchon and Safety Code

be re: unred where ev art of the roof-ceili semb 6100 OF mort any fl d| belo
9.4.2.3 Floors. Floors in dispensing areas constructed of ngncombustible or limited-combustible materials shall not

be required to comply with 3.4.2,
9.4.3 Ventilation, Ventilation in accorda i 3.

9.4.4 Fire alarm system. The dispensing area shall be equipped with a protected premises (local) fire alarm system
in_accordance with NFPA 72 National Fire Alarm Code. -
9.4.4.1 _Manual Fire Alarm Boxes. A manual fire alarm box shall be located not less than 20 feet and not more than

] 100 f eters) from the dispensing station dditional mai fire a 0x_sh: locat t the nearest
i exit from the dispensing area.
9.4.4.1.1 Activation of the fire alarm box shall sound a local fire alarm signal to alert building occupants of a fire in the
dispensing area and shall shut down the dispenser. stop the flow of gas into the room. and start of continue to run the
9.4.5 Emergency Shutdown Device (ESD). A manual emergency shutdown device (ESD) shall be located in the
dispensing area not less than 20 feet (6.1 meters) and not more than 100 feet (30.5 meters) in the path of egress from
the dispensing area. An additional shutdown shall be installed on the dispenser.
9.4.5.1 Actuation of the ESD shall shut down the dispenser, stop the flow of gas into the room, and start or continue to

tun the ventitation system.
9.4.6 Dispensing Equipment. _Gas dispensing equipment shall be listed or approved for indoor use.

9.4.6.1 9:40:8:t Eactriime Automatic shutoff valve. Hydrogen aas piping used to transport GH2 between = the bulk
‘ hydrogen compressed gas storage systen facitity and a dispenser at a fast-fill station shall have a valve that closes
‘ when one of the following occurs:
: (1) The power supply to the dispenser is cat ghut off.
3 (2) Any emergency shutdown device at the refueling station is activated.

9.4.6.2 9-46:8:2 Manual shutoff valve. A fast-closing, “quarter turn” manual shutoff vaive shall be provided at a
fast-fill station upstream of the breakaway device specified in 9.10.6, where it is readily accessible to the person
dispensing hydrogen, unless one of the following occurs:

(1) The self-closing valve referred to in 9768+ 9.4.6.1 is located immediately upstream of the dispenser.

(2) The dispenser is equipped with a self-closing valve that closes each time the control arm is turned to the OFF
position or when ar the ESD emergemeydevice is activated.

9.4.6.3 Shutdown. Actuation or failure of the following systems shall automatically shut down the gas flow from the
dispenser, stop the flow of gas to the room, and start or continue to run the mechanical ventilation system.

(1), Gas detection system.

(2) Fire alarm system.
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i Section Reason
9.3.3.13 Content of the section has been retained. Section 9.3.3.13 has been renumbered to
9.4 and the following sections renumbered.
9.3.3.131 Existing section 9.3.3.13.1 has been deleted, and replaced with Section 9.4.1 requiring

that the operator be qualified through training.

9.3.3.13 (1) The requirement of 9.3.3.13 (1) has been replaced with 9.4.5. Section 9.4.6.3 requires
that dispensing be shut down when the ESD is activated.

[ 9.3.3.13 (2) Replaced by a requirement to provide gas detection in the enclosure to the dispenser.
| See 9.4.6.4.

9.3.3.13.2 Deleted without replacement in lieu of providing a specific location for the installation of
a gas sensor. The termination of gas flow is required by Section 9.4.6.1, 9.4.6.2 and
9.4.6.3 in addition to the requirements of 9.4.6.4.

9.4.1 See 9.3.3.13.1 above.

9.4.2 Requirements for construction have been established to provide a fire barrier within the
immediate proximity of the dispenser. Requirements for openings, penetrations,
ceilings and floors are included.

9.4.3 The user is referred back to Section 9.3.3.5 for requirements.

1 9.4.4 A local fire alarm system is required with a manual pull station not less than 20 feet
3 from the dispenser with an additional manual fire alarm box to be located at the nearest
: exit. The fire alarm is in addition to an ESD which has similar requirements established.

9.4.5 An ESD is required. The reference in 9.3.3.13.1(1) to Section 9.11 sends the user to
the installation of electrical equipment.
] 9.4.5.1 Provides a list of items required when the ESD is activated.
i 9.4.6 Lists specific requirements for dispensers.
| 9.4.6.1 Relocated from Section 9.10.8.1 with minor modification for clarity.
; 9.4.6.2 Relocated from Section 9.10.8.2 with minor modifications for correlation.
9.46.3 Listed requirements for shutdown.
9.4.6.3.1 Requires manual restart in the event of any automatic shut down.
9.4.6.4 Gas detection system is required in the dispenser enclosure which contains the likely
leak sites.
I 9.4.6.5 Requires electrical to conform to 9.3.3.9.
: 9.4.6.6 and Requires that a method be provided to prevent on-board fuel systems from being
9.4.6.7 exposed to over temperature and/or over pressure. Some dispensing systems
: communicate with the on-board fuel system, others do not. Those that do not have a
linked communicating system may fill using programmable logic that determines fill rate,
pressure, or similar parameters to ensure that the on-board system is maintained within
an acceptable range.
; 9.4.7 Ignition source controls to prevent open flames, etc. The 15 foot distance is established
3 based on requirements that allow for unclassified electrical systems at a distance
: greater than 15 feet from the source.
94.8 A fundamental requirement for discharge is established should the GH2 fuel need to be

removed from the on-board fuel system.

Section 2.2 Reference is added to NFPA 72 National Fire Alarm Code (as referenced in Section
9.4.4).

3.x.x A new definition is added to define what is meant by Fast-ill fueling.

52/L226/R/FO8/ROP
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(3) Emergency shutdown system (FSD).

(4) Sensors or controls used to prevent over-temperature or over-pressurization of the on-board fuel container.

(5} Reguired ventilation systems.

9.4.6.3.1 Reactivation of the dispenser and gas flow into the room after system shut down required by 9.4.6.1 or
9.4.6.3 shall be by manual restart and shall be conducted by trained personnel.

.4.6.4 Di ion m. The dispenser enclosure or housing shall be equi with tecti m

which shall actuate when a maximum of 25% of the lower flammable limit (LFL) is detected (1% H, in air).

9.4.6.4.1 Actuation of the gas detection system shall shut down the dispenser. stop the flow of gas into the room. and
start or continue to run the ventilation system.

9.4.6.4.2 Actuation of the gas detection system shall sound a local alarm and provide visual indication when a
maximum of 25% of the lower flammable limit (LFL) is detected (1% H,,in air).

94643 The gas detection system shall function during maintenance operations on the ventilation system.

9.4.6.6 Temperature Limits. Dispensing systems shall rovi
from exceeding prescribed temperature limits during fueling operations.

9.4.6.7 Pressure Limits. Dispensing systems shall be provided with a means to prevent the on-board fugl system
from exceeding prescribed pressure limits during fueling operations.

.4 7_lgniti Wi f t allow hot worl n fl withi t

the refueling location unless the dispenser is shut down, depressurized. and purged.

9.4.8 Defueling. If GH, is to be removed from the vehicle storage system, GH, shall be discharged into a closed
transfer system or ventes tdoors through a vent pi tem install 1a] nstructed in rdance with CGA G-5.

Add the following reference to Section 2.2:

NFPA 72 National Fire Alarm Code.

Add a new definition to Chapter 3 as follows:

3.x.x_FastAfill Fueling. A fueling operation in which the dispensing system is designed to fill motor vehicle fuel tanks
with compressed, gasified hydrogen {(GH2) where the vehicle fuel tank is filled at a rate exceeding 12 scfimin {0 .34
standard cubicin.).
Substantiation: FastHill fueling with GH2 is being employed in a number of installations throughout the country. The
controls proposed provide reasonable safeguards to be used with indoor installations. The following rationale is
provided.

** Insert table **

Note. The changes above require that Sections 9.10.8.1 and 9.10.8.2 be relocated to new section 9.4. The section
title for .10 is to be deleted.
Committee Meeting Action: Accept

52-95 Log #240 Final Action: Reject
(9.3.3.13.1(3))

Submitter: Denyse DuBrucq, AirWars Defense

Recommendation: Revise text as follows:

¢ A cryo-purging system that floods space contaminated by gas or gascline vapor or other flammable liquid-gas leak to
prevent oxidation - spontaneous or sparked ignition.

i Substantiation: This prevents flammable mix from explosion.

Committee Meeting Action: Reject

! Committee Statement:  This requirement would create a personnel hazard.
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Web cast Meeting #25 – draft MINUTES





March 20, 2008





2:00–3:00p ET (11:00a–NOON PT)





1. CALL TO ORDER. – Chair, Thomas Joseph





2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff





						#





						Panelists





						





						Present





						Category











						1





						Tom Joseph





						josepht@airproducts.com 





Alt. – Bob.Boyd@boc.com 





						Y,y





						Industrial Gas & Chemical











						2 





						Nancy Pehrson





						nancy.pehrson@centerpointenergy.com 





						Y





						NFPA 52











						3





						Iby George





						ibygeorge@co.clarke.ga.us 





						Y





						Code Enforcement











						4





						Marty Gresho





						mtgresh@sandia.gov 





						Y





						Code Enforcement











						5





						Charles Henrici





						cbhenrici@juno.com 





						N





						NFPA 55











						6





						Greg Milewski





						Gregory.Milewski@shell.com 





						N





						Energy Company











						7





						Glenn Scheffler





						GWSSol@aol.com 






Alt. – eml4@daimlerchrysler.com 





						N,y





						Fuel Cell Hydrogen Vehicles











						8





						Mike Short





						michael.short@utcpower.com





Alt. – Mark.Richards@versa-power.com





						N,n





						Fuel Cell Industry











						9





						Bob Schefer





						rwsche@sandia.gov 





						Y





						Academic/Research











						10





						Andrea Zajac





						zajaca@michigan.gov 





						N





						Code Enforcement











						





						





						Quorum?





						Y





						











						





						Guests





						





						





						











						11





						Bob Davidson





						Davidson Code Concepts





						Y 





						











						12





						Anthony Amato





						ASME BPV Team on Hydrogen Tanks












						Y





						











						13





						





						





						~





						











						14





						





						





						~





						











						15





						





						





						~





						











						





						Staff





						





						





						











						S





						Karen Hall





						khall@ttcorp.com





						N





						NHA











						S





						Kyle Gibeault





						GIBEAULTK@hydrogenassociation.org 





						Y





						NHA











						S





						Darren Meyers





						dmeyers@iccsafe.org 





						Y





						ICC











						S





						Paul May





						pmay@nfpa.org 





						Y





						NFPA











						S





						Russ Hewett





						Russell_Hewett@nrel.gov 





						~





						NREL

















3. REVIEW AND APPROVE AGENDA. 





4. APPROVAL OF MINUTES. (MG, IG) Approved 





The most up-to-date Minutes may be downloaded from:






http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp  
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5. OLD BUSINESS. 





a. (Zadjac/May)  NFPA 52 ROP comments to Log Items 100 (52-120: GH2 Refueling from transport vehicles) and 139 (52-226: LH2 Refueling from transport vehicles).





b. (Zadjac/May)  NFPA 55 ROP comments to Log Items 104 (55-79: Supports for containers/tanks) and 109 (55-5: Containers/tanks defined). 





c. (Joseph/George/Gresho)  Summary of committee recommendations to code change proposals affecting hydrogen technology in the I-Codes.





i. G28-07/08, Canopies used to shelter dispensing operations not as Group H. As Modified. Clarified GH2.





ii. F100-07/08, Supervision of detectors in VRLA battery cabinets  N/A





iii. F231-07/08, Clarify reference to Ch. 30, 32 and NFPA 55 Disapproved.





iv. F232-07/08, Delete outdoor public assembly setback from T2209.3.1. Disapproved. IFC CDC agreed that they couldn’t define separations to “public assembly,” yet 





v. F233-07/08, Part I, Add reference to DIN EN 1081-2004 for ESD to IFC. As Submitted (8-6), IFC Secretariat analysis indicated EN 1081 was reviewed for compliance with ICC policy and accepted as compliant. [HIPOC requests posting a comment to the IFC Part I]





F233-07/08, Part II, Add reference to DIN EN 1081-2004 for ESD to IBC. Disapproved, Part II rejected not on technical merit, rather based on 1) not having copies of the standard, 2) IFC secretariat’s assessment of EN 1081 should have been coordinated and mentioned by the IBC-General Secretariat from the dais, and 3) a HIPOC representative was not present. [HIPOC requests posting a comment to the IFC Part II]





vi. F234-07/08, Indoor fast-fill hydrogen fuel dispensing. Disapproved (8-6). Initial vote was for “As Submitted” but failed (6-8). Reasons given:  Language “to the extent practical” is unenforceable, improve cross-references among sections, and terminology is confusing. [HIPOC requests posting a comment with the “fire alarm” modification added.]





vii. F235-07/08, Add reference to UL2075-2007, Standard for gas/vapor detection. As Submitted.





viii. F261-07/08, Definition of “bulk” hydrogen storage and NFPA 55. Disapproved.





ix. F282-07/08, Clarify references for “bulk” flammable gas storage vs. H2 motor fuel-dispensing operations. As Submitted.





x. F286-07/08, Add new “bulk” flammable gas storage and setback table. Withdrawn by Proponent.





xi. FG49-07/08, Stationary FC PP’s <10MW installed to manufacturer’s instructions, NFPA 853, and the IBC and IFC.  As Submitted





xii. F287-07/08, Affecting Ch. 35 concerning weather protection for flammable gases. As written it captures any structure providing weather protection including the storage modules used for gaseous hydrogen associated with stationary hydrogen fuel cell power plants. It prohibits the use of 2 hour construction to reduce separation requirements. Language specifies weather protection “constructed in accordance with the code” which would preclude pre-fabricated storage modules commonly used.






xiii. F78-07/08, Forbids structures, outdoor storage within a utility easement underneath high-voltage lines. Affecting telecommunications industry citing of FC PP’s as back-up power supplies. An exception could be added for telecommunications equipment, combustible storage and vehicles.





6. NEW BUSINESS.





a. Upcoming Significant Dates/Meetings





NHA Annual Conference




March 31-April 3, 08






ROC 55 (43 items; see Zadjac Logs 33,34)

April 16-17, 08






Report of the Hearings




April 24, 08






ROC 52 (39 items; see Zadjac Logs 18,19,20) 

May 6-7, 08






Public Comment Deadline




June 9, 08





NFPA 2 (Last pre-cycle meeting prep) 


June 26-27, 08





Final Action Agenda Available



August 15, 08






Final Action Hearings, Minneapolis 



September 14-23, 08





Publish 2009 Editions





January, 2009





b. CGA 8-5 Installation of Bulk Hydrogen Systems. We will start seeing an official CGA position on HIPOC and NFPA issues affecting bulk hydrogen storage.





7. OTHER ISSUES.  None





8. NEXT MEETING.  Thursday, May 1, 2:00–3:00p ET (11:00a–NOON PT)





9. ADJOURNMENT.





3/25/2008
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Web cast Meeting #24 – draft MINUTES






February 13, 2008






2:00–4:00p ET (11:00a–1:00p PT)






1. CALL TO ORDER. – Chair, Thomas Joseph – 2:07pm ET






2. ROLL CALL ESTABLISHMENT OF A QUORUM. – Staff






							#






							Panelists






							






							Present






							Category













							1






							Tom Joseph






							josepht@airproducts.com 






							Y






							Industrial Gas & Chemical













							2 






							Nancy Pehrson






							nancy.pehrson@centerpointenergy.com 






							Y






							NFPA 52













							3






							Iby George






							ibygeorge@co.clarke.ga.us 






							Y






							Code Enforcement













							4






							Marty Gresho






							mtgresh@sandia.gov 






							Y






							Code Enforcement













							5






							Charles Henrici






							cbhenrici@juno.com 






							Y






							NFPA 55













							6






							Greg Milewski






							Gregory.Milewski@shell.com 






							Y






							Energy Company













							7






							Glenn Scheffler






							GWSSol@aol.com 







Alt. – eml4@daimlerchrysler.com 






							Y/n






							Fuel Cell Hydrogen Vehicles













							8






							Mike Short






							michael.short@utcpower.com






Alt. – Mark.Richards@versa-power.com






							Y/Y






							Fuel Cell Industry













							9






							Bob Schefer






							rwsche@sandia.gov 






							Y






							Academic/Research













							10






							Andrea Zajac






							zajaca@michigan.gov 






							Y






							Code Enforcement













							






							






							Quorum?






							Y/N






							













							






							Guests






							






							






							













							11






							Tony Androsky






							






							Y 






							USFCC













							12






							Robert Davidson






							






							Y






							DavidsonCode Concepts













							13






							Bob Boyd






							






							Y






							Linde













							14






							






							






							~






							













							15






							






							






							~






							













							






							Staff






							






							






							













							S






							Karen Hall






							khall@ttcorp.com






							Y






							NHA













							S






							Darren Meyers






							dmeyers@iccsafe.org 






							Y






							ICC













							S






							Carl Rivkin






							crivkin@nfpa.org 






							Y






							NFPA













							S






							Russ Hewett






							Russell_Hewett@nrel.gov 






							Y






							NREL




















3. REVIEW AND APPROVE AGENDA. 






4. APPROVAL OF MINUTES. Approved unanimously. http://www.hydrogenandfuelcellsafety.info/hipoc/index.asp 






5. OLD BUSINESS. 






a. Position on NFPA 52 Report affecting HIPOC Proposals.  







Staff presented a summary of the NFPA 52 ROP affecting HIPOC Proposals submitted by the State of Michigan. Discussion ensued with the Panel electing to submit comments to Log Items 100 (52-120: GH2 Refueling from transport vehicles) and 139 (52-226: LH2 Refueling from transport vehicles.






b. Position on NFPA 55 Report affecting HIPOC Proposals






Staff presented a summary of the NFPA 55 ROP affecting HIPOC Proposals submitted by the State of Michigan. Discussion ensued with the Panel electing to submit comments to Log Items 104 (55-79: Supports for containers/tanks) and 109 (55-5: Containers/tanks defined).







c. Position on Proposals for consideration by ICC






Staff summarized code change proposals affecting hydrogen technology in the I-Codes. Discussion ensued with the Panel positions as follows:






i. G28-07/08, Canopies used to shelter dispensing operations not as Group H






Support







ii. F100-07/08, Supervision of detectors in VRLA battery cabinets






Not applicable







iii. F231-07/08, Clarify reference to Ch. 30, 32 and NFPA 55






Support







iv. F232-07/08, Delete outdoor public assembly setback from T2209.3.1






Neutral







v. F233-07/08, Add reference to DIN EN 1081-2004 for ESD






Support







vi. F234-07/08, Indoor fast-fill hydrogen fuel dispensing






Support with modification to address Linde comment (see attachment)







vii. F235-07/08, Add reference to UL2075-2007, Standard for gas/vapor detection






Neutral







viii. F261-07/08, Definition of “bulk” hydrogen storage and NFPA 55






Support







ix. F282-07/08, Clarify references for “bulk” flammable gas storage vs. H2 motor fuel-dispensing operations






Support







x. F286-07/08, Add new “bulk” flammable gas storage and setback table






Editorial






d. Position on U.S. TAG Comments to ISO/TC 197, WG 11 - DTS 20012, Gaseous Hydrogen-Fuelling Stations  Tabled






6. NEW BUSINESS.






a. Upcoming Significant Meetings  







ICC Code Hearings, 18 FEB – 01 MAR, 2008, Palm Springs, CA






b. HIPOC Attendance at Upcoming Meetings






Iby George, Marty Gresho, Tom Joseph






c. Bob Boyd, Linde North America – As alternate to Industrial Gas & Chemical






Approved unanimously






7. OTHER ISSUES.  None






8. NEXT MEETING.  Thursday, March 20, 2008; 2:00pm – 3:00pm ET






9. ADJOURNMENT.  4:15pm ET






Attachment







FLOOR MODIFICATION







F234–07/08






2209.5 through 2209.5.8 (New), 2202.1, 2209.3.2.3, 907.2.23 (New) [IBC [F] 907.2.23 (New)], 2703.2.9.1; IFGC [F] 706.2







Proponent: 
Thomas Joseph, Chair, Hydrogen Industry Panel on Codes (HIPOC)







Key:

additions deletions commentary







1. Add new text as follows:







2209.5.2.1 Fire alarm and detection system. An approved manual and automatic fire alarm system shall be installed in within 25 feet (22 860 mm) of indoor fast-fill hydrogen fuel-dispensing areas in accordance with Sections 907.2 and 2209.5.7, but not within the electrical area classification established by Section 2209.5.6. Activation of the system shall shut down the dispenser, stop flow of gas into the room and where mechanical ventilation is provided, and activate the ventilation system.







Reason:  Fire alarm boxes (pull stations or alarm initiating devices) should be installed in close proximity to the fuel-dispensing area, but at sufficient distance so as not to jeopardize personnel activating the alarm. The term INDOOR FAST-FILL HYDROGEN FUEL-DISPENSING AREA is defined by this proposal. The term limits applicability of the requirements to the fueling area. 







2/26/2008
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