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{7 Goal and Objectives

SAFETY:

Develop and implement the practices and procedures that will
ensure safety in the operation, handling, and use of hydrogen
and hydrogen systems for all DOE-funded projects and utilize
those practices and lessons learned to promote the safe use of
hydrogen.

CODES & STANDARDS:

Perform the underlying research to enable codes and
standards to be developed for the safe use of hydrogen in all
applications. Facilitate the timely development and
harmonization of domestic and international codes and
standards.




FY2009 Budget (Request) = $12.5M
FY2008 Budget (Approp.) = $16.0M

" FYO8 Appropriation
" FY09 Request
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FY2009 Emphasis

» Technically validated performance
data needed for new codes and
standards

* Web-based tools to facilitate
permitting of hydrogen fueling
stations and stationary fuel cell
installations

* Hydrogen fuel quality testing,
measurement, and metering

* Risk assessment and
establishment of protocols to
identify and mitigate risk

* Global harmonization of hydrogen
fuel quality and other key
standards

* Dissemination of hydrogen best
practices and safety information




Synchronizing codes & standards development
and adoption with technology commercialization
needs

Aligning data generation with codes & standards
development

Promoting domestic and international
consistency

Streamlining and standardizing the permitting
process for hydrogen facilities

Facilitating timely adoption of approved codes &
standards

Compiling and disseminating hydrogen safety
information




7% 2008 Progress & Accomplishments

Launched Online Hydrogen Fueling Station

Permitting Compendium February 2008

» |International Fuel Quality Specification (ISO 14687-2) approved by
ISO Technical Committee 197, March 1, 2008

e |ISO TS 14687-2 and SAE J2719 harmonized

« Succeeded in the adoption of risk-informed approach for the
incorporation of hydrogen provisions in the next cycle of NFPA code
development

« Designed, built and tested a fuel cell vehicle prop for first responder
training

« Developed an online course for researchers on hydrogen safety

 Released Hydrogen Safety Best Practices Manual, December 2007




7 . Materials Compatibility

Goals

« Provide Technical Reference for Hydrogen Effects in Materials

» Measure cracking thresholds for static loads in high pressure gas

» Measure cracking thresholds for fatigue loads in high pressure gas

Tiel N, |

C&S Advocacy
« ASME Project Team on H2 Tanks
 Section VIII, Div 3, KD-10

« fracture mechanics in design

» testing protocols

 ASME Project Team on H2 Piping and
Pipelines

« B31.12
« CSA NGV and HPRD

« SAE, vehicle component materials




7 ¢ Barrier Wall Design

Goals

e Determine how barrier walls reduce or
increase consequences of high-pressure
gaseous release hazards using a risk-
informed approach

e Develop models for jet flame interaction
and over-pressure

e Perform validation experiments

C&S Advocacy
« NFPA 55 and NFPA 2
* Risk-informed decision making
» Unintended release characterization
« Hydrogen Industry Panel on Codes
 HYPER Stationary Fuel Cell Permitting
* WP4 — model validation
* WP5 — validation experiments




Quantitative Risk Assessment

Goals
« Introduce risk-informed decision making into the code C&S Advocacy
development process « NFPA 55 and
« Use quantitative risk assessment techniques to incorporate NFPA 2
applied research and establish documented technical bases Hydrogen Industry
* Provide risk-informed permitting tools Panel on Codes
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National Template: Vehicle Systems & Refueling Facilities
STANDARDS DEVELOPMENT ORGANIZATIONS

s | EAD STANDARDS DEVELOPMENT ORGANIZATIONS (SD0s)

DOT/NHTS (crashworthiness)
EPA (emissions)

General FC Vehicle Safety:
SAD

Fuel Cell Vehicle Systems:
SAr

Fuel System Components:

Containers:
SAE
Reformers:
SAE
Emissions:
SAE

Recycling:

SAE
Service/Repair:
SAE

Interface

National Template: Stationary & Portable Systems
STANDARDS DEVELOPMENT ORGANIZATIONS

= | EAD STANDARDS DEVELOPMENT ORGANIZATIONS (SD0s)

Hydrogen Generator

O5HA, State and Local Gov't
(zoning, building permits)

Electrolyzers:

Perform. Test Procedures:

AL M @-

Chemical Hydrides:

® @ &

Portable Fuel Cells

GPSC, DOT/PHMSA,
OSHA, EPA (methanol)

State and Local Government
(zoning, building permits)

Handheld Systems:

® @&

Portable Systems:

¢ ®E=E

HTndhetl:l Fuel Containers:
®EE
Portable Fuel Containers:
EI @ ASME

I-Iz_FueI Specifications:
SAE

Perform. Test Procedures:

gtl‘ﬁ‘ A M @

DSHA, State and
Local Government
{zoning, building permits)

I-Iz_FusIad Turbines:
= @ @ ASME
FC Systems:

@- A @

FC Installation:

(]

FC Performance
Test Procedures:

o @ gi@

Interface
Installation Piping:
o @ 6 B
Mge:
@@ ol

Compressors Safety Cert.:

mp. Design, Perf. & Safety:
el

Sensors/Detectors:
Fuel specifications:
sz A
Weights/Measures:
MST Nl ASME

Dispensers:

(s @ ® =
Non-vehicle Dispensing:
Codes for Built Environ.:

BEOE o

Interconnection:




% Fuel Quality

ISO Technical Specification (TS
14687-2) approved and published.

ISO TS 14687-2 and SAE J2719 are
harmonized.

Test protocol, test matrix, data
reporting format adopted:

— Testing underway at LANL, HNEI,
USC, Clemson-SRNL, UConn.

— Testing coordinated with Japan,
Korea, and EU.

Particulate matter evaluation underway
(NREL and industry partners).

Hydrogen Quality Sampling Apparatus
(HQSA) to support ASTM test
methods developed and applied.
Potential canary constituent identified
(CO) to simplify testing and analytical
monitoring.

SPECIFICATION TRADEOFFS

% 6’ @ Sulfur species
O I
T O Ammonia |O
3 : Carbon Monoxide
> Aromatic &
L Aliphatic HCs
[
> @) Oxygen
)
O
2 (@)

=
§ S o Carbon Dioxide O “,\/ll.fthane

%N @ Helium

Low

High

Difficulty to Attain and Verify Level

Source: Shell Hydrogen
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Hyarogen Program
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= Hydrogen Taglng
Stations

= Permtting Process

= [odes B Standards
Seanth

= Related Links
* Combacts

Hydrogen Fueling Stations Codes and Standards Search
Search for Fydrogen ﬁ;e-'-n; statson-ralated codes and slandasds by igsuAng ceganizaleon, codes and standards document, and'or lopic

Chrganizations and Documents
Select one of mode organizations or codes and standards

[ Amurican Socioty
[J ASME B31.3. F
1 ASME BI18, G
[ ASKIE B31 65

B EF A N T MOE MY yﬂwe"_
Hydroqen Program _=energy.gov

[] Compressed Gas
CICGA G54 St [l Hriroas s
E10GA G-5.5. Hy et - Hydrogen Fueling Station Permitting Process
[ CGAP-1, Safe| | = yimaen Fus siing station permitling pocess delails the steps, issues, codes, and standards that must be addressed by developers
[ CGA P-12, Saf pamitting officialy. fre safely oficials, and other authorties to approve @ station’s opseation

= Pepnuiteg Process
O CGAPS-20, D Taning Tha
s > ) peemitting processs is designed to impeowe safely by reducing
[ CGA PS-H, Ad e Selecton )
[ CGA S-1.1, PRI Carr . _Ir_:_".‘ probakadiey of 3"-:';'""“?“"'3"5 :":?‘W of hrycrngan i :
= Design, * Tha consaquances of an sccadent i thers in an unstentional Fydiogen release
[ CGA 5-1.2 PRI EqiHp M = The seventy of a hydrogen-refated fin

[]CGA 5-1.3, PRI :, arnstruction
Tracw porkati
[] Intemational Cod I:I_: i

[ Intematiceal Fin A Zoning ¥ Stafien Design, Dpesdion

[] intermaticnal Fus dnial Bnigations Site Seledtion & [Equipmentond o+ Tromspocalion Aoerovels 1 "
= Ceades & Shanidards + {ansructi
[ Hatlanal Fire Pred Srsarch tﬂl‘nlﬂl.lﬂll]' !tl'r-ll'i * ma
] MFPA 304, Cog [ = Aslated Links
[ MFPA 52, Wahic [| = Tontacts “hm maoe 1Tmon o1 T FyEngET i piies persng rromn
] HFPA 55, Stam Thas migtd 3tepa of ths parmtling peoceas ncluds ToNMY, SECEAg B S8 QAMENNg ¢ommundy SUPRHT. B33masing SIRION Seugn . SqUIpMnT

i Porabla and and comstntlon regansments, ranspotng fusl, secunng operation appetvals. and, afler operatasn baging, conducling regular nspeclions
Although the major steps of the process. are listed sequentially here, they mary vary significantly by project Some propects may mclode more
steps. and thare may be ovarlap among the steps, depending on the procedures used by the local permitting authornty. In addition. the sieps
My wary B on the fype of yadeogen fusling station baing develcped. For example, the s3380n of hydropen fuel 10 an easting gasolae
stateon may have diffscent zonng and site salechan $teps than a niw standalons hipdeogen Amling stabon. Smiady, stations that produce
hydrogen on-site and stations that have hydrogen delrared may have dfferent processes and reguremants

[ Saciety of Autom

[[] SAE J260d, Coi
Topics
. The last four steps of the h r|:.'<|1r':1r|n fusling station permitting process ane based on n:l iogan-rolaled codes and standards. Theso co-cr" and

using hy ﬂr:q?n arsd Inpdrogen-retated wy ulern.- T‘u‘ :ndel and standants wchated in Ihl parrting pi:u.uss :ul:-r-d hate aie

ASME B31.]. Precess Piping (2006}

ASME B31.8, Gas Transmission and Dhstnbutess Sysbems (2003)

ASME B BS, Managing System Integrity of Gas Pipelres (2004)

CiGA G-5.4. Standad for Hydrogen Piping Systems ot Consumsr Locations (2005)

C3A G-5 5, Hydrogen Went Systems (2004)

CGA P, Safe Handing of Compreased Gases in Containers (2006)

CGA P12 Sale Manding of Cryagenic Liquids (2005)

CGA P3-20, Dwect Borial ol Gaseous Hydogen Storape Tanks (2005)

CRA PS-A ddorant Starnd of Cnmeess aad Hudmosn and Oikes Flammabls Gaees C2705)

CIC I
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7! Future Plans

Continue hydrogen installation permitting workshops for
fire safety and building code officials

Evaluate current status of hydrogen leak detection
technologies and release competitive solicitation for the
development of state-of-the-art hydrogen safety sensors

Conduct testing and modeling to develop international
hydrogen fuel quality standard

Continue generation of technically validated performance
data needed for new and revised codes and standards

Collect current hydrogen safety records and populate
safety databases

Promote risk-informed approach for developing
technically sound (and traceable) codes & standards

Expand permitting compendium to include stationary fuel
cell installations

13



. For More Information

Safety, Codes and Standards Team

Antonio Ruiz
(202) 586-0729

antonio.ruiz@ee.doe.qgov

Jonathan Munetz (Sentech)
(202) 586-6644
jonathan.munetz@ee.doe.gov

Lea Yancey (GFO)
(303) 275-4944
lea.yancey@go.doe.qov

Steve Weiner (PNNL)
(202) 646-7870
sc.weiner@pnl.gov

Catherine Padré (LANL)
(505) 667-5539
padro@lanl.gov

Jay Keller (SNL)
(925) 294-3316
jokelle@sandia.gov

Chris Moen (SNL)
(925) 294-3709
cmoen@sandia.gov

Carl Rivkin (NREL)
(303) 275-3839
carl rivkin@nrel.gov

Jim Ohi
(303) 275-3706
iim ohi@nrel.gov
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