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1.
Welcome and Introductions

Gerd Kellermann welcomed the group, reminding us that our first meeting was in September 2007 in Bonn.

Mr. Narusawa opened the meeting.  Representatives in attendance: US, Germany, Japan (Co-sponsors); USDOT/NHTSA; USDOE (consultants and LANL); ISO; OICA; CLEPA; EC; CATARC; JASIC; KATRI; BAM; Hyundai, ELSA representative (GM/Opel) 

Timeline is very challenging.  7-10 December is the next GRSP meeting, and we are to have a draft ready for presentation and discussion at that meeting, therefore, we must work to develop a good draft.

SGS-11 is proposed for the end of January - this will be decided at the end of this meeting.

ACTION:  All documents will be posted on the UNECE website ASAP.

2.
Logistical Arrangements

2.1
Meeting arrangements

Lunch will be in the canteen on Wednesday and Thursday.

Dinner on Wednesday evening will be at a typical Berlin restaurant.

3.
Approvals

3.1
Approval of revised agenda

3.2 Teleconference was not as effective as was hoped for due some technical difficulties
3.3 Action Items from the 10th Meeting

1.
US DOE will provide update presentation so that it can be posted – 9/17/2010

2.
USDOT/NHTSA to provide vehicle crash test results as soon as available – October, 2010

3.
Secretariat will insert a link to the draft ELSA document. – 9/17/2010

4.
BMW will check on the minimum yield strength (Rp) – 10/8/2010 - done
5.
BMW and GS will develop a proposal for a test method for the LH2 Leak Test. – September, 2010 – 10/8/2010 - done
6.
Interested parties will develop clarifying language for Vacuum Loss Test related to the text around the first and second pressure relief valves. – 10/8/2010

7.
BMW and GS will develop a proposal for an LH2 crash test procedure once the CH2 crash test procedure is available (LH2 will likely be a modification of the CH2 test). – 10/8/2010 - done
8.
BMW will check on the potential for release of some of their LH2 data. – 10/8/2010

9.
EC and BMW will develop proposal for type approval of critical LH2 components – 10/8/2010

10.
All CPs and interested experts should provide comments on the revised LH2 sections. October 30 - many comments received and distributed
11.
ELSA will provide input for Part A and Part B by 15 October

12.
Co-sponsors and ISO will draft language in Part A for an advisory that discusses tank types that are covered by this regulation, and that new materials or container designs may require additional test procedures to verify equivalent safety. - October 15th 

13.
OICA members will be surveyed about their willingness to share tank testing data.  - September 30th 

14.
SNL presentation on the hydrogen release in vehicle will be distributed to SGS-10 as soon as appropriate.

15.
Participants are asked to provide Comments on the new localized fire test procedure. October 8th 

16.
China to provide the citation for the paper published in IJHE on the use of compressed air in the bonfire test.  - September 24th 

17.
Canada will check to see if the report on gas cylinder accident is available – September 24th 

18.
CPs are asked to provide comments on the potential to use compressed air in tank testing, per China’s proposal, rather than hydrogen.

19.
Participants will develop appropriate language for consideration to be included in Part A to clarify what is meant by 15-year service life. October 15th 

20.
OICA will draft text for inclusion in Part A that distinguishes between initial burst pressure and end-of-life (residual) burst pressure.  October 22nd 

21.
The EC will provide modifications to the text on the receptacle requirements that have been moved to section B.7.3.2, as required. October 15th 

22.
Outstanding issues from Action Items from SGS 9: co-chair information on WP.15; EC complete task #19; September 30th 

23.
Secretariat will clean the draft GTR from SGS-10 and distribute to the group by  September 17th  - latest version was distributed on November 8
24.
Co-sponsors will develop an agenda for teleconference.  October 29th  - done
4.
Open items:

4.1.
Fire Test

China’s presentation was distributed, and the Chinese delegate reiterated the points made at the SGS-10 meeting.  Many tests have been carried out on tanks. The most important aspect of the test is the temperature rise, since the TPRD will activate by temperature rise, not primarily by pressure rise. The tests are carried out with compressed air (for the CNG tanks), and there have not been any accidents related to fuel-air mixing.

Q: in a bonfire test, the TPRD will be in the engulfing fire, but in a localized fire, the TPRD might not activate. Will the pressure rise of the air-filled container be the same as that in the hydrogen-filled cylinder?

A: Data show that the pressure rise is nearly the same for both tests.  The TPRD activated in the localized as well as the bonfire test.

Q: were all tests with metal-lined tests?

A: there are only three types of tanks (all with metal liners) that can be used in China (no plastic-lined tanks are allowed). Therefore the heat is transferred via the metal, and the gas used is not important. 

C: The TPRD needs heat to activate, and in a bonfire the TPRD is in the fire.  For the localized fire test, the heat transfer to the TPRD is required.  In a metal or metal-lined tank, the heat will be conducted to the TPRD. If there is no metal, heat transfer is more problematic. The mechanism by which heat gets to the TPRD is by the metal pathway but not via gas (a poor conductor) - so for plastic-lined tanks in other countries

C: looking at the data from the presentation: at 378K, 400 MPa (with hydrogen); 450MPa (with air) 

C: heat transfer in hydrogen is faster than in nitrogen (or air). This is only really important in type 4 tanks in a localized fire.

C: venting through the orifice is also affected by the gas being vented. We should not substitute gases because of the differences in flow characteristics. The difference between the speed of sound in hydrogen and nitrogen is significant, and the released gas flow characteristics will also be very different. The full system behavior using hydrogen versus nitrogen (or air) is unknown.

C: In a single test for a CNG type 4 tank, the gas releases through the burning cylinder wall, no burst or opening of the TPRD.  This was a big fire with a cylinder filled only to 20% with a shielded TPRD. Only one test performed, and may need to be repeated. Because the failure mode could be very different, the substitution of different gases could be an issue.

C: hydrogen should be used in the test because we need to keep the tests generic.

C: in SGS-10, JARI presentation showed that the internal pressure rise and temperature of the gas of a hydrogen-filled tank was significantly higher than in a nitrogen-filled tank.  So, the cylinder wall could actually fail before the TPRD opens in a hydrogen-filled cylinder. The TPRD will activate at a lower pressure if the tank is filled with nitrogen (data show about 1MPa difference in pressure at activation (which is also delayed), and this is enough of a difference to be important to evaluate burst).

C: China has legal limitations on the use of hydrogen in this test. China will not be able to adopt GTR if hydrogen has to be used.  China believes that the tests done in China using air give nearly the same results as when using hydrogen and air. 

Q: If the GTR said hydrogen has to be used, can China adopt the GTR and still test with air for vehicles to be sold and used in China? We made some accommodation for number of cycles. 

A: This is true. Contracting parties can add or subtract from the GTR.  It is not a treaty, and all parties do not have to adopt the exact same GTR. 

C: The GTR has to have the highest safety level of the existing regulations. If the experts say that it is a higher level of safety to use hydrogen, then it has to be included in the GTR.

Q: can we add a section in Part A in a similar way that we added a section on cycle numbers?

A; Yes

C: China may require an additional test for a container tested against the GTR if hydrogen is required in the GTR.

Proposed text for Part B:

Contracting party under the 1998 Agreement may choose to use compressed air as an alternative test gas for certification of the container for use in its country or region. However, containers tested with hydrogen gas shall be accepted by all contracting parties.

Also need a paragraph in Part A to explain why this is required by China (justification for inclusion of the above in Part B).

Text (somewhat modified) added to the draft GTR somewhere at the beginning of B.5.1.4. Could also be in the procedure section. 

Q: B.6.2.4.2 requires a low temperature (430C) for the engulfing fire - why is it so low compared to other tests?

A: this is not the correct temperature - should be 590C. Changed in the text.

B.5.1.4.1 - Reference to CSA standard is a problem because it is not an internationally recognized standard.  Content of CSA HPRD1:2009 is ok. In order for this to be incorporated, the entire language needs to be incorporated into the GTR.  

C: could just put the section on the 20% fill.

C: may need to include the entire CSA document in an Annex.

ACTION:  Determine if CSA will allow the use of some or all of the text of CSA HPRD1:2009 and HGV 3.1:2011 (check valve and shut off valve) into the GTR. If yes, incorporate the text into the draft GTR (keep in square brackets in Annex Y).

Note that the content of the CSA document is not consistent with the draft GTR throughout, so it may take long discussions to come to agreement/consensus on the content of the text.  There is not enough time to discuss the standards in detail and resolve any discrepancies. For the moment, draft GTR text should be changed to refer to any other applicable document (section B.7.1.2 - the section that is specific to type approval).

C: would prefer to have the content incorporated rather than a reference to a standard.

ACTION: Consult with EC on the elimination of the “or other gas” from the localized fire test section.

Wednesday, November 17
Japan requires that the engulfing fire test be conducted, so Method 1 is not sufficient. Discussion could be included in Part A. Japan will propose language for inclusion in Part A. Type approval of the tank is managed by a separate Ministry in Japan (METI) and in China. Korea is undecided on which Ministry will be in charge of approval for the high-pressure tank, and may be in the same situation.

General concept: Contracting party may add an additional test (engulfing fire) in order to satisfy internal requirements.

TF will work offline to develop a proposal for length of time for the second engulfing fire test. 

4.2.
LH container and fuel system

BMW provided responses to SGS-10 Action Items 4, 5 and 7 in a single document. Changes to test numbers will be needed to make these proposed changes consistent with the latest version of the GTR draft.

Need to include text in Part A related to PRDs versus TPRDs.

ACTION:  GS to propose text for Part A explaining why the LH2 system does not need a separate test for a TPRD, since the LH2 system has a test for the pressure control (tanks have PRDs that are tested)

Bonfire test - limit the time of the test to 30 minutes - total fire duration (tank should be empty at about 20 minutes) - terminating condition is when the valve re-closes after all the hydrogen has been released (pressure in the tank is below the pressure required to open the PRD). 

To avoid confusion, the test should be run for 30 minutes, regardless of whether or not the PRD has re-closed. But the tank might not remain intact for 30 minutes, and this is really a test of the PRD operation.  Some additional discussion will be required.  

Discussion of the difference between rupture and burst. Since we do not have separate definitions, the words are treated in the text as being equivalent.  It is suggested that we use the same term throughout. No agreement on this issue. 

ACTION: Secretary will define the terms “burst” and “rupture” and propose which one should be used in the document (or both for specific cases).

Leak after crash. Bubble test is qualitative, although an estimation of quantity is possible (may not be particularly accurate - bubble size, bubble rate). Can measure the pressure loss in a post-crash tank by emptying it of the LN2 (nitrogen) and refilling it with helium, and monitoring the pressure drop over a period of time. See section B.6.2.4.3. Procedure under development, needs to be tested and validated (cannot/will not be done in the near future - no vehicle, no funding, etc). This is still not decided.

C: Need an informal document in 2-3 weeks - what will be included?

Discussion of additional safety issues, including the operability of the pressure relief devices after crash.  Further discussion is needed.

Material compatibility for LH2 tank. A list of materials is not sufficient without additional information on the application in which the material is to be used. Propose a standardized test procedure to investigate whether or not a material is susceptible to hydrogen embrittlement. This discussion will be delayed until tomorrow.

Reference to ISO 21029-1 cryogenic vessel should be included, rather than the European standards, referred to in the directives, and that are currently included in section B.7.2.1.  

C: This section does not have to be harmonized, since this is the section that brings in the extra requirements for contracting parties or regions. 

ACTION: ISO will determine if ISO 1251-1 is equivalent to the European standard EN 1251-2 for cryogenic hydrogen tanks.

Section B.7.2 on type approval requirements for LH2 storage needs to be discussed when the appropriate EC representative is present to discuss. The new text (in yellow) needs to be reviewed.

ACTION: EC representative to review new text in Section B.7.2.

ACTION: BMW will extract the relevant part(s) of the EC and EU regulations for inclusion in Annex X on component testing of closures for LH2 systems.

C: Conformity of production is missing for the LH2 section.  Can extract this section from existing standards documents. 

Q: What would be the criteria for conformity?  It is not burst or cycles, as with compressed tanks. 

A: The criteria, which are consistent in EU and ISO documents, include leak test, verification of dimension, inspection of welds, etc.(i.e., Sections 6.3.1-6.3.6 in EU 406-2010)

See the section on Conformity of Production for the CH2 tanks (B.7.1.4).

ACTION: BMW will work with EC to determine if a section on conformity of production for LH2 tanks is required in the GTR.

4.3.
ELSA

Co sponsor discussion on Tuesday morning: Concluded that HFCV GTR has to deal with HFCV-specific issues only. For the purposes of our GTR, we will adopt those parts of the ELSA draft that are pertinent to the fuel cell vehicle.  The ELSA group is doing work that is much broader than HFCV.  There should be a separate GTR for electric vehicles, with a portion incorporated in our GTR.

C: This is very surprising - not in line with the task we received from WP.29.

C: The co-sponsors did look at those discussions and feel that this decision is consistent with the 2007 Action Plan.

C: Phase 1 of the Action Plan - electric isolation, protection against electric shock in use and post-crash.

ELSA: Electric safety is complex - not only the sections that specifically address the fuel cell will need to be incorporated.  In-use seems to be “done” but post-crash needs more work. Indirect contact is an open issue.  Can easily be incorporated into the HFCV GTR - most of it is already done, and the rest can be completed in time for the draft to be submitted. Otherwise there needs to be another GTR drafting party organized. 

ELSA: it would not be difficult to incorporate the entire text of the electrical safety document into the HFCV GTR. Have already incorporated most of the document into the HFCV GTR. If the decision of the co-sponsors stands, there will need to be something that covers all the parts.

Co-Chair: there is overlap with rechargeable energy storage system (RESS) work, and the fuel cell vehicle does not “need” RESS

C: in principle, a fuel cell does not need RESS, but in all realistic systems under development, there is an energy storage system.

Q: can you describe the reasoning and the benefit behind this new approach? If we only incorporate the FCV-specific things in our GTR, then OEMs will have to deal with myriad regulations for electric safety. 

Co-chair: the ELSA document is very advanced, and it should not take a long time for this to be a GTR.

C: because of the world-wide interest in electric vehicles, the likely number of participants in such a GTR drafting will be enormous.

C: have to find a sponsor, consider all the existing regulations, involve all the stakeholders - this would be very complicated, and at a minimum it would take 5 years to get a GTR together. 

ELSA: without this work incorporated in to the HFCV GTR, it will not be possible to get HFCVs approved - need this information to be somewhere. Without the electric safety requirements in this GTR, the vehicles will not be approved.

C: technically, it can be done, but the electric safety regulations of each country or region would have to be addressed in order for the HFCV to be approved for use.

C: the crashworthiness of HFCV will not be in the GTR, but would have to be addressed for each contracting party - so there are other parts of vehicle safety that will not be harmonized in this or any GTR.

ELSA: True, but we already have a harmonized electric safety section, so why not incorporate this text into the HFCV GTR.

C: then our HFCV GTR can be the one that serves as the basis for a future stand-alone GTR for electric vehicles.

Q: what is the benefit of NOT incorporating this into the HFCV GTR?

C: the only open issue is the post crash (direct/indirect contact) protection - the rest of the document is done. FMVSS 305 - high voltage vehicles - has most of this already.

USDOT: the barrier option may or may not be viable - still under research.  There are two other options - consensus exists for these options. The energy option is not acceptable to the US.

ACTION: ELSA will incorporate its current version into the latest version of the HFCV GTR. 

C: can delete the ELSA section on accumulation of hydrogen gas (4-2), as this is not relevant.

End of Wednesday_____________________________________________________________ 

Start of Thursday

Clarification of electrolyte spill from RESS: it is possible that a fuel cell with a free electrolyte could be used (the GTR is silent on the type of fuel cell), so perhaps we need to make a small change to the discussion on RESS electrolyte spill to make it more general to electrolyte from any source.

4.4.
Post Crash

Buildup of hydrogen in an occupied region (data from SNL tests) - proposal from GS

C: the accuracy requirement of 1% would be difficult to achieve in most sensors.

Q: are the sensors affected by the deployment of the airbag? The chalk and/or the gases released by the explosive deployment.

C: need to make sure that the test specification does not restrict the actual performance of a legitimate test.

Proposal from Japan on requirement that the container remain fixed at one point after crash (currently in the Canadian regulation for CNG) - accepted as the third requirement.

China: regulation has a requirement that, at a sufficiently high-speed deceleration, the main shutoff valve must shut. The threshold speed is specific to each contracting party.

C: since the crash test details are not specified in the Phase 1 GTR and are specific to each contracting party, there can be different requirements for each CP.

C: is it not a consistent requirement that the main shutoff valve close at “some” particular speed? What is the speed at which the valve should close in all countries?

C: if the vehicle is still operable, w do not want to close the valve.  

4.5.
Material Compatibility
Discussion of Proposal 1: Material qualification test

Experts on embrittlement have been working on developing procedures (laboratories in Japan, US, Germany, as well as companies) - should be available in the January 2011 timeframe. 

Material qualification test - proposal 1: Method 1: certain metals are qualified for use, and also gives list of procedures that must be performed to qualify additional metals; Method 2: design-restricted metal qualification (this would be if a manufacturer wants to qualify a tank of a particular design without performing the material qualification tests). 

ACTION: Material qualification test procedure for hydrogen embrittlement section will be finalized for inclusion in the GTR in Annex Y, with inclusion of a table with detailed data on the qualified materials with respect to temperature, pressure, and stress limitations at a later date.

C: some of the qualified materials may need to have temperature, pressure, and stress limitations.

C: do not think it will be possible to have all the required data by January

Co-chair: Need the draft in two weeks

C: This is not possible. In principle this material can be included, but not the detailed data that are required. More time is needed to develop all of the data.

C: The current text will need a table that includes the conditions under which the “qualified” materials may be used.

The European Commission regulation (406-2010) has material specifications; this regulation does not apply to Type 4 containers. 

Japan: The ISO standard (11114-4) to which it refers does not go up to high enough pressures to cover embrittlement in high pressure systems.

C: the EC regulation is open to new materials.

ISO: Standard 11114-4 is under revision by TC-58, and it would be good if any materials developed here could be fed to the TC-58 working group, and vice versa.

ACTION: Co-Sponsors are to discuss the material compatibility issue with Mr. Albus.

Discussion of Proposal 2: Qualification test for stress rupture resistance

Using the glass fiber composite tank as the worst case - discussion of the log-log plot of load fraction and time to failure. No new material can be worse than glass.

Discussion of Proposal 3: Baseline Initial Burst Pressure and Conformity of Production

A change in the language to increase clarity. The proposal is slightly more stringent, but easier to understand and to administer. This proposal still needs to be reviewed by OICA, Japan, and  others.

ISO: Still concerned about the increase in risk associated with the use of an approach that has only very limited test data and has not been sufficiently validated.  Recommend the use of the test procedure in existing standard. 

OICA: Values for carbon fiber tanks are consistent; glass fiber is close; and aramid (~kevlar) - these values are different - but these tanks are not being manufactured by anyone for use in a vehicle (this type of tank is used for space and military applications). 

ISO: The stress ratios at burst pressure and at operating pressure are not measured in the proposed test; also, the material is qualified only once (not for each batch). No one can verify that the proposed test predicts the performance at 15 years (end-of-life).

OICA: The stress ratio test was removed from the European regulation.

Proposed text inserted that addresses ISO’s concern: see the stress rupture material test in the appendix (new section B.7.1.1.1 or B.7.1.1.2)

ACTION:  CS and ISO will propose language to incorporate the stress rupture material test into the appendix.

4.6.
Other Items

OICA: Figure B.5.1.2. Needs a small change - proof pressure is anticipated to have been performed at the end of manufacturing and does not need to be included in this test sequence.  Text will be added to B.5.1.2.1.

Japan: comments in document were reviewed and accepted as appropriate.

5.
Finalizing the Drafting of the GTR 

Secretary will distribute a clean copy in two weeks. All documents will be posted on the website.

6.
Miscellaneous Administrative Items

6.1
Approval of Decisions and Action Items of the TF Meeting

6.2
Next meeting and other business

Option 1: go ahead as planned (formal GTR to GRSP by December 2010) vote in Nov 2011 (no material compatibility section in Phase 1)

Option 2: delay the GTR (submit formal GTR to GRSP by August 2011) for the December 2011 GRSP session with vote in June 2012

Co-chairs need to discuss the options with Mr. Albus.

If Option 1: next meeting is in January 2011 (this would be the week of January 24 in Brussels)

If Option 2: can delay the next meeting (February or March 2011) - location TBD.

6.3
Other Issues
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