DRAFT     

Draft Meeting Minutes of the 20th Meeting of the Informal Working Group on
Electrical Vehicle Safety (EVS) - Global Technical Regulation (GTR) 20
(Phase 2)
Location:	Virtual meeting hosted by the JRC of the European Commission
Date:		January 13-15, 2021
Chair: 		Mr. Martin KOUBEK (USA) 
Co-Chair:	Mr. Aleksander LAZAREVIC (EC)
Co-Chair:	Dr. WANG Fang (China) on behalf of Ms. CHEN Chunmei
Secretary: 	Dr. Kenichiroh KOSHIKA (Japan) 
Participants:	Canada, China, India, Japan, Korea, Russia, the European Commission, USA, OICA, CLEPA, Test houses and laboratories-- total about 75+ participants.

1. Welcome 
· Mr. Martin Koubek welcomed the participants and opened the meeting.

2.  Approvals
· Agenda (EVS20-A03 [0112]) was approved.
· Draft minutes of 19thmeeting (EVS20-A07[0105]) were reviewed. The remaining questions in the draft minutes were considered and reflected into the draft minutes. The minutes were approved.

3.  Reports of UN Activities 
· Chair provided the links to the minutes of 182nd WP29 held in November 2020, which in Section T of Chapter XXI, on page 30 contains the Chair’s report to GRSP/WP.29:
http://staging2.unece.org.net4all.ch/fileadmin/DAM/trans/doc/2020/wp29/ECE-TRANS-WP29-1155e.pdf

4.  Update on ongoing and planned research and rulemaking activities
(1) The progress of the transposition of GTR20 Phase 1 into national/regional regulations:
· India (EVS20-D01) – Indian Automotive industry standard AIS-038 revision 2, that is essentially the same as GTR20, has been published and is now waiting for the final notification by the government. Until mandatory implementation of this new standard, the existing standards may be used as the alternatives.
· Japan (EVS20-D02) – Japan had been working on updating the related UN Regulations which were already approved at WP29. UN-R153 has been already introduced into the national regulation and other UN-Rs will be introduced in due course when they are entered into force.
· China (EVS20-D03) – China reported that 3 mandatory national standards, GB18384, GB38031 and GB38032 were published in May 2020. There are several points different from GTR20 requirements.
· Korea (EVS20-D04) – Amendment to the Korean motor vehicle safety standard (KMVSS 48) will shortly be published and implemented for new type of vehicles from July 2021 and for all vehicles from July 2023. OICA asked that the final version has not yet published and it will result in the change of implementation date. Korea confirmed that the final publication is soon and the implementation data will not be changed. 
· The US (EVS20-D05) – FMVSS305 already includes the electrical safety requirements of GTR20 and the NPRM (Notice of Proposed Rulemaking) for battery safety to introduce GTR20 is expected in 2021. When the NPRM is released, it will be communicated to the IWG members.
· Canada (EVS20-D05) – Canada refers the US FMVSS305 and once GTR20 phase 2 is completed, it will be transposed into Canadian Motor Vehicle Safety Standards. 
· The European Commission verbally informed that their process is similar to Japan. Once (the amendments to ) relevant UN-Rs enter into force (May 2021) they will need to be first translated into the 23 EU official languages and published in the Official Journal of the Union. Following that hey will become applicable for the EU type approval,
· The European Commission and Russia were requested to fill out the template.

5. Technical information from Contracting Parties and Industry (OICA) about the ten (10) items for phase 2

5.1 Thermal propagation and methods of initiation in battery system
(1) China (EVS20-E1TP-0300 -301)
· China conducted 59 tests in 2020 in accordance with the GB38031. For initiation, either heating or nail penetration was applied and thermal runaway could have been effectively initiated in all of the tests. They did not conduct the two initiation methods on the same system reported in this presentation which were for the certification/evaluation of GB38031. For R&D purposes of GB38031, both methods had been performed, but not exactly in accordance with the final GB. In addition, external cooling systems were installed and operated in accordance with the manufacturer’s recommendation and the tests are conducted at battery pack level. During 4 years of thermal propagation test since 2017, they concluded that thermal propagation test can promote manufacturers to continuously improve the safety performance of batteries and vehicles.
· JRC asked from which time the duration was measured. China responded that it was from the occurrence of the thermal runaway, not the warning signal. The difference of the two times was depending on the manufacturer’s design and management strategy.
· Canada asked what was the distribution of heating and nail penetration among the cases where the hazardous situation occurred within 5 minutes. China provided supplemental information with EVS20-E1TP-0301.
· Nikola asked how the sample and initiation procedure were chosen. China responded that those were selected by the manufacturer and the manufacturer had to provide several samples to the test laboratory. When one  initiation method was not successful, another method was selected and the test was conducted.

(2) Japan (EVS20-E1TP-0200)
· Technology (method) neutrality meant that if the same results could be obtained in two methods, the regulatory procedures should not be limited to one method.
· Each method has advantages and disadvantages and would be discussed further in details through bilateral technical discussion.
· JRC asked how “sufficient TR” was judged. It was based on the thermal runaway judgement conditions in accordance with the GTR phase 1 (part 1), i.e. “temperature increase + dT/dt” or “voltage drop + dT/dt” 
· For the nail test, did the gas emitted from the intended venting mechanism or from the hole of the nail penetration? If the energy is released from unintended place or the nail is applied at certain position, it will cause some problem in the designed safety mechanism.
· For heating test, additional energy might create additional risks.
· Canada asked about the practicality of the nail test for the self-certification (compliance) test by the national testing bodies. Japan understands that there are pros-cons for each procedure and need more practical studies.
· For heating, JRC asked what is the reason why it takes so long time for causing thermal runaway.

· Japan provided the answers to the questions raised with supplemental material (EVS-E1TP-0201) If CP or stakeholders wish to have detailed discussion, those could contact the Secretary or Chair.

(3) OICA (EVS20-E1TP-0100)
· As alternative to the regulatory test, the documentation approach should remain in order to allow “detection and mitigation” strategy. After the establishment of GTR20, many technology providers are actively working on the new solutions. ACEA is conducting the prof of concept study and the results could be presented at the next meeting.
· China commented that some thermal runaway would occur in very short time with no signals. OICA responded that the industry is learning rapidly and in the most of cases there were certain indications before such sudden thermal runaway occurs.
· SGS asked how this kind of technology could be assessed for the certification bodies. OICA considers that the documentation could provide sufficient and logical explanations.
· NHTSA is evaluating rapid impedance spectroscopy - commercial systems such Dynexus - and will be able to provide the information at the future meeting.

· Chair asked if CP can agree that the initiation methods could be chosen by the manufacturer and if the journey suggested by OICA would be feasible.

(4) Canada (EVS20-E1TP-0400)
· Canada requested to make a presentation for another presentation for the test procedure after the presentation of EVS20-E1TP-0400 for the test method.
· NHTSA asked why the test was conducted with the vehicle running. Canada responded that parked condition might be worse case, but Canada intended to show the capability to carry out the test with vehicle running.
· The EC recalled that at the last meeting, Canada was requested to provide the test protocol details. 
· Canada considers that vehicle level test is easier to reproduce the actual operating conditions than pack level test.
· Canada thinks that thicker wall cells like prismatic cells would have more challenges and need to finalise their prototype heater.
· The gas meter used is general one to detect CO, CO2, etc.
· For this test, edge cell was initiated for TR. Putting the heater between the cells will require more modification of the tested sample.

(5) The European Commission (EVS20-E1TP-0500)
· JRC consider that rapid heating is a good candidate based on various tests performed at cell, short stack and module levels(see, for example, EVS19-E1TP-0500, EVS20-E1TP-0500 as most recent JRC presentations comparing various initiation methods).
· OICA asked which gas concentration could be acceptable for each chemical compound in this short capitation period. JRC provided the link for their publication on the toxicity of the electrolyte, where also various exposure limits and their applicability are discussed:
https://iopscience.iop.org/article/10.1149/2.0171606jes
· JRC plan to conduct more tests on DUTs composed of different type of cells, including prismatic ones, in their future test programme.
· All going well, JRC plan to conduct pack/vehicle level test within year 2021.

(6) Canada (EVS20-E1TP-0401)
· Canada presented for defined test methodology that have been presented to ISO/TC22/SC37/WG3. Canada recommended to take ISO work into the consideration of the technical aspect of the test procedure. ISO plans to initiate DIS ballot in March 2021.
· At the moment there is no participant from the US for this ISO WG, although their national committee will have the vote for the DIS-ballot.
· JRC asked how the technical aspects from ISO could be introduced into GTR document. Canada considers that pass-fail criteria should be developed by EVS group and the test procedure should be transposed as appropriate.
· When the ISO document becomes FDIS stage around the end of 2021, no technical change will be expected.
· OICA commented that, when EVE-GTR for power determination was developed, ISO work was used as the basis and the test procedure are replicated for GTR.

(7) Summary
· Chair asked how to narrow down the focus for the initiation method.
· The EC noted that from the previous discussion, rapid heating and nail have been considered as the strong candidates. The EC recalled that we need to conduct kind of round-robin test to validate the test procedure.
· Canada commented that deep technical discussion will be needed and it will require longer period of time. ISO deliverables should be utilised further. OICA supported this view.
· Chair considered that it would be necessary to have more frequent meetings.
· China expressed that CPs have introduced the feasibility of the external heating method at cell, module, pack and vehicle level so far and suggested to form the draft of the test method. Nail penetration could be an option. For detection and mitigation strategy, how to assess the validity is the key issue.
· Japan suggested that it is important to have the data for making the decision. The details of the round-robin kinds of testing should be further elaborated. The advantage and disadvantage of the initiation methods will heavily depend on the type of batteries and it is necessary to have a common understanding on this.
· JRC noted that sharing the experiences of failed test is important.

5.2 REESS vibration profile
(1) China (EVS20-E2VP-0100)
· China reviewed the discussion of vibration profile made at the IWG. China suggested to keep vibration requirement. They also proposed that the vibration test method needs to be modified. No discussion on this presentation.

(2) The European Commission (EVS19-E2VP-0200, EVS20-E2VP-0201)
· JRC reviewed existing vibration test procedure and requirements in relevant regulations and standards and recommended to maintain vibration test in GTR allowing manufacturer’s vehicle-specific profile and with the need to modify the existing GTR test profile to cover higher frequency and 3 directions.
· Chair asked the view of the US and Canada as it was question about the need of vibration test. Canada still considers that the vibration is durability and reliability requirement and unnecessary for the safety assessment.
· NHTSA wondered why only EVs would be required to meet such requirement which all kind of vehicles would suffer. Manufacturers are designing the vehicle that will meet the environmental conditions that is expected to be exposed to in normal use. 
· SGS and JRC commented that for type approval, certain confirmation would be required. JRC noted that there is not sufficient information to say vibration is not a safety issue since some of the field incidents occur without known reasons.
· OICA commented that it fully supports the view of the US and Canada as vibration will not be necessary for the minimum safety requirement and will prepare certain material toward the next meeting.
· Chair suggested that only way is to treat such a requirement as Contracting Party option. Canada with support of the EC noted that even if it is not specifically mentioned as CP option, each CP may decide not to include certain requirement of GTR into their national regulation.

5.3 Water immersion test
(1) China (EVS20-E3WI-0100)
· China mentioned that if there was sealing failure, the battery fire occurred one hour after the battery was put in the salt water. Therefore, in the Chinese national standard (GB38031), water immersion test of the REESS is required after the vibration test.
· Chair asked if there is any international standard for the water immersion test. China responded that the same test methods and requirement are specified in ISO 6469-1:2019.
· Korea asked if China made analysis of the event. China reported there is a failure in the sealing and the salt water intrusion into the pack caused short circuit.
· The US asked if there is any field data where the car was submerged for two hours. The test should simulate the realistic field situation. China recalled that at the previous meetings several field incidents were introduced and it was believed this test represents the severe case in the field. The US argued that the test is not a field representative.
· Russia questioned if the condition of IP68 is tested in China. China reported it depends on the OEMs and some may do so.
· OICA commented that this scenario is not specific to electric vehicles for the safety of the occupants and ensuring the safety of the vehicle occupants is the objective of this regulation. China considered that HV battery might increase the risk level of the vehicle.
· The US emphasised that the test should reproduce the realistic case and such catastrophic events should not be considered for the minimum safety requirements.
· Korea commented that the vehicle parked underground parking should not cause the risk for people around the vehicle and therefore the fire hazard for such residential place should be prevented. In Korea, the water immersion requirements are already implemented and therefore no field issue for such a scenario.
· OICA asked if the sealed design of the battery should be mandatory or not.
· SGS noted that this test does not require the design requirement while requiring the battery to be tolerant for the water immersion.
· OICA asked if existing water immersion requirements in GTR20 cover the issue? China noted that different scenario were considered. In China, both of vehicle level and REESS level are required.
· Canada supported the view of the US. 
· The EC abstained from taking the sides. There are the questions if the test conditions and the scenario are appropriate or not.
· Japan recalled that the presentation made at the last meeting informing public of the potential risks in case of floods, where evacuation from the vehicle is the priority action. In case of flood, there might be other countermeasures beyond this GTR to mitigate the potential risks. If such a test would be considered for this GTR, sufficient justification as that the requirement would properly address the issue must be provided.
· The US supported the view of Japan noting that vehicle regulations are not the only way to address the safety. Normal situation and catastrophic situation are different. The US looked at the field cases of the two hurricanes where EVs were submerged but there were  no fire cases found.
· In China, there were several fire incidents in flooding situation. The US commented that there was no analysis of the case presented and photographs cannot be an evidence.

(2) Summary 
· Korea suggested to review the whitepaper prepared at the 18th session in 2019 (EVS18-HACT0300). Chair invited all to review this document and provide the feedback for further discussion in April.
· Chair considered that it will be difficult to reach a consensus on this and will have to leave the decision to the CP.

6. CLEPA issue on R100-03
(1) CLEPA (EVS20-K05)
· CLEPA introduced their concern on the definition of “specific voltage conditions” as to which voltage threshold should be applied to pulsating DC that may occur between before and after the inverter of the 48V system in case of failure. CLEPA (Paolo Alburno) invited the participants to evaluate the material and contact them for further discussion if necessary.
· OICA noted that the definition in R100 is exactly the same as that in GTR20 and if CPs agree to add the suggested note, it should be made in both UNR and GTR. OICA does not see the absolute necessity but not oppose to CLEPA proposal.
· The US commented that the definition in FMVSS305, according to the definition of DC and AC, it is clear that the current without change of polarity is DC.
· SGS asked if the human effect is related to the change of polarity or of voltage. CLEPA responded that according to IEC it is because of the change of polarity.
· The EC asked what are the rationale to make this change.

7. Confirmation of the IWG meeting rules for a smooth operation in phase 2
· Chair encouraged the participants to keep to the deadline for submitting the materials.

7. Wrap up of the meeting Actions items and future meetings
[bookmark: _Hlk509997089]7.1 Action Items

ACTION ITEMS (EVS20-A10)
· OICA requested that if any parties who wish to modify the GTR should provide concrete text proposals. The chair instructed the interested bodies should prepare the proposal of the regulatory test and justification toward the next meeting.
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	Action Items – drafting of the regulatory text proposals
	Responsibility
	Due
	Contact person

	1. 
	Water Immersion
	CN, 
KR,
RU
	
	Hu Jian

	2. 
	Vibration Profile
	OICA,
CN, 
EC, 
JP, 
	
	Masaaki IWASAKI

	3. 
	Thermal Propagation test
	CA, 
CN, 
JP, 
EC, 
KR
	
	Kyle HENDERSHOT

	4. 
	Thermal propagation, early detection
	US, OICA
	
	Shashi KUPPA

	5. 
	Toxicity of gases
	EC, 
CN
	
	

	6. 
	
	
	
	



7.2 Future meetings
· The next meeting, a virtual meeting, will take place on April 20-21-22, 8PM-11PM (JST) 3 days and 3 hrs. Web link TBD.
· Although Co-sponsors appreciated Russia’s offer to  host the next physical meeting, it was observed that at least for the first half of this year, travelling to in-person meetings would not be feasible.

7.3 Closing
· Chair thanked to JRC for hosting the web meeting and to the Secretary for all the support during the meeting, as well as to all the participants for their active participation.

12

