DRAFT


Meeting Minutes of the 3rd Meeting of the informal group on 

Electrical Vehicle Safety - Global Technical Regulation 

(EVS-GTR)

April 16 – 18, 2013
Venue: 

TKP Ichigaya Conference Center 3F “3C”
TKP Ichigaya Bldg., 8 Ichigaya-hachimancho, Shinjuku-ku, Tokyo 162-0844, Japan
1.
Welcome and introductions

The chairman opened the meeting thanking the Japanese hosts for their warm hospitality. Mr Kubota, Director of the Japanese Ministry of Land, Infrastructure, Transport and Tourism addressed the meeting with some welcome remarks which was followed a tour-de-table.  
2.
Logistical arrangements

The secretary provided details on meeting and reception arrangements
3.
Approvals

3.1
Approval of the agenda

The agenda was approved without comments

3.2
Approval of 2nd meeting report

The report was approved without comments

3.3
Action items 

The Action items from the 2nd meeting were recalled and approved 
4.
Reports of UN Activities

4.1
52nd Session of GRSP in December 2012
The IG Chairman reported on this session which he attended in Geneva. During the meeting the chairman undated the GRSP on the EVS IG progress and presented the draft report from the 2nd meeting. The GRSP accepted the directions and progress of the IG with no further feedback.
4.2
159th Session of WP29 in March 2013
The IG vice-chair (China) reported on this session which she attended on March 12-15 in Geneva. The IG vice-chair presented an update of both the EVE and EVS to the WP29.  During the session the vice-chair informed AC.3 about the outcome of the 2nd meeting held in Bonn and underlined that the approach of the HCFV-SGS GTR would be the basis for the EVS GTR.  
4.3
5th EVE meeting in April 2013 in Tokyo
The IG vice-chair (China) also reported on this meeting on March 12-15 in Tokyo. The meeting was attended by some 30 delegates and the group is working towards the development of a global EVE reference guide based on information collected via a questionnaire on regulations and standards.  The first draft of the reference guide is expected in October and if there is consensus it will be submitted in January 2014 to GRPE. OICA enquired as the purpose of and follow-up to the reference guide.  It was explained that the reference guide may include a recommendation to develop regulatory initiatives however there is no mandate yet to develop a GTR.  The 6th meeting of the EVE is planned to coincide with the GRPE on June 6th.  The 7th meeting will be held in China in mid-October.  These dates have not yet to be decided.
5.
Update on ongoing and planned research and rulemaking activities
5.1
National/regional legislation

No presentations were made.
5.2
Standardisation

Mr. Hiroyuli Mitsuishi, Deputy General Manager of the FCEV Research Division gave a presentation on Safety Research of JARI for Electrically Propelled Vehicles. The presentation covered their research on Fire Safety, Crash Safety, 
EV Safety (focus Li-ion battery) and 
H2 Safety.  A description of JARI's facilities was provided. Mr Mitsuishi indicated that some results could be disclosed to the IG but others were confidential.  A copy of the presentation will be made available to the IG through the website.
5.3
Research and testing activities
The NHTSA representative made a presentation on their research topics including hazard analysis, test procedure development, stranded energy liberation, module/battery safety measurements, fire extinguishment/first response and electronic safety diagnostic and messaging.  Information helpful to this group will be shared as soon as possible.

6.
Discussion on GTR
6.1 Outline of GTR (Reference document - EVS-03-02e.xls)
The chairman explained that the GTR Outline (Part B) serves to list all items which IG will discuss to determine whether they should be added to GTR.  Some items might not be included in GTR but they need first to be discussed.  The discussions outcome will be included in part A of the GTR.
In the existing version of the Outline the 3rd column on Research indicates whether (further) research is required to decide the necessity to include that item in the GTR. Further columns will be added to the worksheet to identify WHO would perform this research and WHEN the research conclusions would be completed. 
The IG Secretary explained that since the 2nd meeting the Excel Outline has been modified by co-sponsors and circulated to the IG.  No comments were received.  Japan presented a draft paper (Reference document: EVS-03-17e) regarding Part A of the GTR to the IG.
The IG commended the efforts of Japan compiling this document.  Following discussion the principle of the paper, as a description of how we approach GTR development, was agreed.  A decision on what specific role the paper would serve would be made later considering that the Action Plan has touched on many items listed in the document.  Delegates were encouraged to send any comments on the document to the secretary.
Detailed discussions ensued on the Outline document and are summarized below.

Outline - Scope and purpose

A suggestion was made to modify the Scope and purpose in line with the Terms of Reference e.g. 'The GTR will address the unique safety risks posed by EV's and their components'.  
Outline - Application

It has not yet been decided whether to include busses and trucks in the GTR. If included there can only be requirements for 'in-use' as there is no crash test data for these vehicles.  Nevertheless the group agreed that before deciding more feedback is needed from bus/truck industry to determine whether the requirements for such vehicles are sufficiently similar for this GTR to be appropriate for them.  IG members will consult with bus industry for their opinion on this matter before the next meeting. 
The definition of the L6/L7 vehicles to be also clarified, OICA proposed some explanation in their draft proposal and the explanation to be further read by all participants.
A discussion arose as to whether the GTR should include e.g. flywheels.  The REESS definition (ECE R100) was recalled and it was considered that since the GTR requirements are going to be performance based it does not matter which type of device/chemistry is used to store the energy.  

Outline - General requirements
I. Performance requirements – Protection against electrical shock – in use whole vehicle level 

All items were considered.  China requested that the item 'waterproof the whole vehicle' be modified to ''Protection against water effects e.g. flooding, spillage, washing, etc." to cover flooding of the vehicle where components 'external' to the battery could be affected.

OICA requested China for clarification on which potential hazards were to be protected against for these waterproof requirements.  China will provide this. 
II. Safety requirements for REESS – In-use
Nail penetration:
OICA suggested that the nail penetration test is not representative of an internal short circuit in the battery 'in-use'.  Research is required to determine the influence of test parameters (e.g. nail penetration depth, speed, etc.) on the test outcome. CHINA (FAW) indicated that they do a lot of research on nail penetration and can provide support/results from these tests.  The nail test is a compulsory test for battery manufacturers in China.  UL questions the purpose of the nail test and whether it may be better to do e.g. overheat or overcharge test instead if the purpose is for propagation.

The IG chairman concluded that the IG needs to decide if there is a method needed for propagation performance and whether the nail penetration test is a good method, and will provide support for nail penetration.
External short circuit:
OICA questioned the need for this requirement (on cell/module level) without system protection as one also does not perform crash tests to evaluate the hazard to user without seat belts/airbag protection.  
Environmental exposure:
The US stated that this should be tested at vehicle level as well. Canada enquired whether the water requirement includes the effects of condensation.  Combination of exposure and immersion was discussed and changed into the GTR outline. This is not yet known so humidity should be included to environmental exposure list.
Creepage distance:
China will provide justification and background information on this requirement.
Vibration: 
NHTSA has issues with the requirements proposed by OICA for this test which will be raised later.
Thermal shock and cycling:
OICA questioned the need for this requirement without system protection.  This requirement will be evaluated and analyzed to determine what happens to a REESS if the protection system fails.

Emission from battery:  It was agreed that this requirement is at vehicle level and that research is required.
Isolation resistance:
It was agreed to remove 'YES' from the vehicle level as this is already addressed in the vehicle 'in use'.
China requested to add 2 further items to the draft GTR outline, namely:

(1)
Oven test for REESS – heat to 150-200(C 

(2)
Requirement for storage of REESS – when battery is stored what is the requirement

Extensive discussions arose on the need for these requirements firstly whether the oven test was not covered in the over-temperature test proposed by OICA and secondly the relevance of the storage requirement and whether storage/transportation is within the scope of this GTR which covers safety requirement in the operation of the vehicle.  It was confirmed that storage with respect to shipping/transportation should be avoided since the UN already has recommendation for transportation. 
The IG chair concluded to include these items on the list and also to mention in Part A as having been considered by the group for inclusion or not.
Mitsubishi Presentation

Mitsubishi gave a presentation "Mitsubishi motors battery pack related incidents in Japan" to the IG.  Two separate incidents were described both of which are still under investigation but which Mitsubishi are willing to share some details with the group.  

(1) 16kWh drive battery pack use in the i-MiEV (Li-ion) overheated, started to smoke and then caught fire after one hour. It was connected to charger at the time. 

Corrective action taken:  Customers with the same drive battery packs were contacted 

(2) Outlander PHEV was fully charged from standard outlet.  The following day the vehicle would not move. Visual inspection under the vehicle showed there was evidence of melting observed on part of the battery pack.  The 80 cells in the vehicle pack were divided into 3 blocks.  Only one of the 3 blocks was affected

Investigation with supplier is ongoing and result to be informed to the IG accordingly.  
Corrective action taken:  Customers with the same drive battery packs were contacted 

The press releases of the incidents were posted on the following links in the Mitsubishi websites:

i-MiEV
http://www.mitsubishi-motors.com/publish/pressrelease_en/corporate/2013/news/detaild327.html
Outlander PHEV

http://www.mitsubishi-motors.com/publish/pressrelease_en/corporate/2013/news/detaild424.html
The IG chairman thanks Mitsubishi for their willingness to share this information with the IG.

III. Protection against electrical shock – during and post-crash – whole vehicle

All 4 categories covered by OICA except one barrier option which is still under discussion by NHTSA.

IV. Safety requirements for REESS – during and post-crash 
Mechanical Crash Protection/Performance (Vehicle level pack enclosure): US suggested some additional items in this section including; 
(A) Enclosure thermal containment and fire resistance to evaluate the fire integrity of REESS housing - Several discussions arose but the US considers this test is required in addition to the propagation test but could be included under the Fire and Explosion hazard section.
(B) Penetration – the US would like to include this based on observations from research being done in the US – will look at all three levels to check for effects of intrusion of the pack during crash.  Japan requested that vehicle level penetration test methodology should be investigated and reported back at next meeting. [ACTION-EVS-03-04]
(C) Electrolyte Spillage – the test on vehicle level was discussed and it should be considered the harm for REESS.

There was no further discussion on the remaining items on Safety requirements for REESS – during and post-crash
V. Functional requirements of the whole vehicle 

No discussion ensued on the items in this section only to confirm that indication of status refers to an indication of low energy level.

Outline - Additional information 
REESS safety assessment and stabilization procedure
These additional information may be included as part of GTR requirements.  NHTSA are looking for a viable solution to discharge REESS safety and if successful this item may be raised for discussion again.
Concluding the discussion on the GTR Outline the secretary confirmed that the Outline worksheet would be updated to include additional columns to identify WHO would perform required research and WHEN it would be performed.  This information will be provided by individual IG members and the table completed before the next meeting.  The understanding is that parties identified to perform specific research will then make a rationale/justification for the test and propose a test procedure.

6.2 Update OICA draft (Reference document - EVS-03-07e.doc)

OICA
prepared a Draft GTR Justification document detailing the technical rationale and justification for the (i) Application/scope and (ii) Requirements of a vehicle with regard to its electrical safety - post-crash (which could also be used as basis for In-use requirement justification).  During the meeting OICA read through the most critical items in this document to facilitate open discussion.  A brief summary of the main points discussed (as numbered in the Reference document e.g. #3) are made here.

#2 Rationale for low energy criterion:

The US questions the value cited for minimum energy causing a safety concern (i.e. 0.2 J).  The IG chairman agreed with OICA to organize a teleconference to address this topic specifically.  All member of the IG are welcome to participate.
#3 Rational for physical protection criterion:
The US requested OICA to quantify the likelihood of occurrence of the direct contact scenarios described by NHTSA.  OICA will provide more data for this.
#5 Rationale REESS requirements

#5.8 SOC for REESS testing:

Currently proposed by OICA at 50% SOC, Japan made a counterproposal to perform tests at 95% SOC (Reference document - EVS-03-16e.doc).  Japan made a presentation summarizing the SOC applied in battery tests in various standards which indicated that 80-100% SOC is commonplace.  China and US agreed that 50% SOC is not sufficient.  OICA will reconsider this proposal.  Japan indicated their presentation would be made available on the IG website.
#5.9 Vibration

The vibration test procedure from UN 38.3 is used by OICA however different values for the vibration profile are used to make it representative of battery real-life application.  The US requested more information on how representative this profile is of application in a vehicle and also why a test duration of 3 hours is chosen. OICA will provide data on this.  
#5.18
Thermal shock and cycling:

Following discussions OICA will provide data supporting their suggested temperature range i.e. -40 to +60 (C, other standards (ISO, SAE) use higher upper temperatures.  Questions also arose about the rationale for the number of temperature cycles (only 5), the upper temperature limit at +60 (C instead of +80 (C and the duration of the observation period.  NHTSA research will perform tests starting with 25 cycles – the results will be shared with the IG as far as available.

#5.41 Fire resistance
The US considered the test duration (60 + 70 seconds) is too short to be representative of realistic fire scenario.  OICA commented that the duration represents scenario where persons inside a burning vehicle have time to evacuate.  The OICA proposal is based on the established UN R34 gasoline pool fire.  ALLIANCE only observed bonfire tests where battery underwent a benign controlled burn.  NHTSA is sponsoring research on battery fire including gas release analysis and will have the updated information later.  Japan commented that an EV would probably have a similar risk in a fire compared to diesel ICE however the risk from high pressure gas (eg in H2 vehicle) is a bigger concern.  Discussion on this issue will continue  as research data becomes available.
#5.47
External short circuit protection 

Discussion arose concerning the chosen resistance of the short (i.e. 5mΩ).  OICA will include a rationale for this choice.  
#5.50
Over-discharge protection

OICA propose this test with the over-discharge protection system installed in order to demonstrate the functionality of this system.  Korea questioned the suitability of this test (discharge down to 25% nominal voltage) for super capacitors or flywheels.  The IG will decide what REESS devices will be included in GTR and OICA will then propose any required modifications for tests.
The US questioned the rationale for the 1 hour observation time.  OICA enquired as to a counterproposal but this would not be agreed during this meeting. 

#5.51
Over-temperature protection
It was questioned why a specific temperature e.g. 60 (C or higher is not suggested in this test.  OICA indicated that this may be design restrictive but they would consider specifying a temperature.  
#5.54
Hydrogen emissions

Japan suggested inclusion of this requirement to cover emissions from aqueous electrolyte (open) type batteries e.g. lead acid.  While not currently commonplace this type of battery may be used for traction purposes.  OICA will introduce this as part of the draft. 

The EU questioned the need for international harmonisation efforts if technology will only be applied in some markets.  

Further comments from IG members ensued:

COMMENTS FROM UL on OICA DRAFT  (Reference document: EVS-03-12e)
Clarification is required for the definition of (fuel) cell and rupture.  OICA will look how terms are used in document and will modify definitions if appropriate.

COMMENTS FROM KOREA on OICA DRAFT  (Reference document: EVS-03-13e)
Korea proposed another test procedure for fire resistance which has been applied in Korea since 2009 as an alternative to the test proposed by OICA.  OICA will take Korea's proposal into consideration. 
The IG secretary will summarize all comments to the OICA draft into one document.  OICA will then address all comments for the next meeting. 

The GTR Outline will be used as the basis for the GTR and items proposed by OICA will be incorporated by secretary into the outline when agreed or will be inserted in [square brackets].  OICA requested that their proposal be transformed by the next meeting from an OICA proposal into a Group Document.
6.3
List of EV regulations and standards.
China, EU, Korea and Japan presented their suggestions for standards/regulations to be referenced in the GTR.  The secretary will compile all the standards and regulations provide by the various parties into one list.
7.
Roadmap

Both options for proceeding with the GTR (Option 1 – two step approach, Option 2 – single step approach) were recalled. The IG chairman explained the very tight deadline for achieving the GTR by 2014 regardless of which approach is followed however a decision is needed by next meeting in order to request an extension if necessary.  The EU proposed that the decision should remain with the GRSP/WP29 and that the IG should seek their advice.  
OICA made a presentation (available on the IG website) outlining their opinion and strong support for Option 1.  OICA considers the need for a GTR as urgent due to the increasing market penetration of EV.
Support for each approach is summarised as:

US

Does not have a firm position, however leaning toward Option 2 – single step approach

CHINA
Support Option 2 – single step approach

EU

Support Option 1 – two step approach

Japan

Support Option 1 – two step approach

KOREA
Support Option 1 – two step approach

CANADA
Support Option 2 – single step approach

Despite the difference of opinions all parties are full committed to developing the GTR and agreed that, regardless of the deadline or the approach, the GTR must be pursued as fast as possible.  The EU highlighted in this respect that delays will entail the risk of the emergence of, possibly diverging, national requirements which may further complicate the GTR development.
From the US perspective the concern was expressed that Option 1 would involve the development of a first phase 'partial' GTR and the IG may not be able to produce a sufficiently robust 'partial' GTR before 2014 so why not then take the single step approach.  In addition, contracting parties would be unlikely to adopt a ‘partial’ GTR after phase.

The discussion concluded whereby the Options would be discussed further by the Co-sponsors to arrive to a decision.
8.
Any other business

None

9.
Action items and future meetings

The action items from the meeting were discussed in the group and the list will be made available by the secretary.
The next meeting is planned in Beijing in conjunction with the EVE meeting which will be held during the weeks of October 14th or October 21th.  Further details will be provided shortly.
*List of Actions items:

1.  For the low Energy option and Barrier option - US and OICA to discuss.

2.  To Combine all regional regulation/standard list into one single document. - Secretary

3. the draft outline


– add two columns for time and research responsibility.


– Co-sponsors will work on the outline first and send to all members for input.


– 15th Jun. for co-sponsors; 1st Sep. for members

4. Comments on EVS-03-17e (All members) – 1st Sep. 2013

5. Scope and purpose/application; better language is needed.

6. Definition L6/L7 should be clarified for this GTR. (OICA and all members)


Whether Buses / trucks be included. (CPs)

7. Water resistance test requirement, test protocol and justification to be provided. (China and US) - next meeting

8.  Regarding the Nail penetration for Propagation, test protocol, justification and data are expected. (China) - next meeting
9. Justification and test procedure for creepage distance. (China) - next meeting
10.  Include oven test in the item of over-temperature protection, justification, requirements and test procedure will be provided. (China) - next meeting
11. Update OICA draft proposal
- Summarize all comments on OICA draft proposal  (Secretary) - 15th Jun. 2013

- OICA will address comments.  - 1st Sep. 2013

- Draft GTR based on the GTR outline and includes OICA proposal and justification (in square brackets) - (Secretary) - 1st Sep. 2013

12. Co-sponsor will provide the date for the next meeting - 13th May.
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