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Summary of Third Sub-Group Meeting: April 6", 2022

Review of Comments from February Sub-Group Meeting (1/5)

Review of ISO-6469* and ISO-26262 & ldentification of Possible Requirements
which could be extracted/incorporated into GTR Documentation Approach (2/4)
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Qa systematic work process is applied,
which comprises a defined sequence of

Can we all agree on the proposed
scope & goal of the GTR Phase 2
documentation approach?

Proposed Scope: holistic risk
assessment & management/mitigation

approach from vehicle system level
(including 1SO-26262)

steps that shall be performed and
documented in a comprehensive and
trans&’unt mannar to devalop a safaty
case for thermal propagation of the RESS
The safety case for thermal pmplq‘llnn of
the RESS does not include faults in cell-
and RESS electronics since these belong te
the scope of SO 26262
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“Source: TC22 SCIT WG3 Lialson Report for EVS-GTR Thesmal Propagation Work lem, October 2021, slide 8
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Phase 2 Documentation Approach
Goal - Flexible/Adaptable to stand the
test of time as battery technologies
continue to rapidly evolve

. Should the Besumeniation
approach be banery technology
agnostic?
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«  Was: “vehicle system level”
« Proposed/Now: “vehicle level”

= (1) Canwe agree on “vehicle level*? Are there any additional

suggestions?

+ Comment Who/What are we protecting?

+ Proposal: “People exposed to hazardous conditions due to
thermal propagation within a REESS "

* (2) Can we agree on the proposal above?

+ Comment Define the scope & goal of GTR Phase 2 approach to

TRP.

* (3) Should the documentation approach and the test method have

the same scope and goal?

» Proposal: The documentation framework is a risk-based
approach {including verification/validation of risk mitigation
strategies) while the test method is solely a validation
approach. The scope and goal of the documentation
approach should be broader.

= (a) Canwe agree on the proposal?

+  Comment Define “battery technology agnostic”.

= Proposal: Alternatively, we could agree to frame
requirements using the GTR definition of REESS.

+ (4) Can we agree on the proposal above?

*

Draft Deliberative Document

Sub-Group Member Round-Table Discussion
Order:

. US, UK, JPN, CN, CA, OICA, IN, EU, KOR

Consensus during the Meeting:
. Vehicle Level
. Battery Technology Agnostic

. Generally, agree to formulate requirement
using GTR “REESS”

Summary of General Comments Received:

. Additional discussion needed on who/what
we are protecting
. Discussed further at TP-TF Meeting on

4/26/2022 — see separate status report

. Additional discussion needed on whether
the scope/goal should be the same between
the test method and the documentation
approach
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- . Consensus during the Meeting:

: _ . “Description of REESS” instead of
Review of Comments from February Sub-Group Meeting (2/5) “Description of Lithium-ion RESS”

- . Was™: “Description of lithium-ion RESS” .
. Summary of General Comments Received:

Review of 1ISO-6469* and ISO-26262 & Identification of Requirements which could *  ProposediNow" "Description of REESS™

be extracted/incorporated into GTR Documentation Approach (3/4) . (5) Gan we agree on “Description of REESS” for the GTR 20 ° Majority Of Sub-group members ag ree to

........................................................................................... documentation approach?

@ - Can we all agree the boxes in red (left) should be . . .
Contents of safety case for thermal propagation of the RES Incluced n the lon approach? . Propesal*: Include also data sources & quality requirements? 18] CI u d e d ata sources & q u al |ty req ulreme nts
— - Can we all agree the following proposed requirements
g °°W|P_'|°n “‘hO_'W RE.SS ] _ should be added to the GTR Phase 2 Documentation . (6) Can we agree on adding data sources & quality
. OP;,:::;:::,:::::S‘,‘:" °,Fﬂ."rw°m|u"m o their i ionships shall be provided Approach? requirements for the GTR 20 Phase 2 documentation ° Some SUb-G rOUp MemberS requested
* an expla be d regarding which fun processes are included in the thermal - Description of any system/component relevant to approach? L. R .
Rhocaton procadure singl.ca Inemal unaway & propagacn due o additional details of requirements/examples
ocation procedure N , ,
. .rgu:o;s;-.gm.mm.n internal sh thermal ruraway of  sing beidentified and 1sC = (a) If so, where in the report structure (Part I-1V) would this
slisested to 3 )
. massm;:uc;;‘w:emin!and;!i;m‘i;‘grmg; functens ondjor actions adopted by the RESS andjor vehidie to . (24. BMS, f:elrmal ’“';‘”99:’“';2”' system, requirement best be suited? Locatlon Of Data Sou rces an d ual |t
manage thermal propagation sheuld aisa be idertifie sensors used to moniter, etc. °
- I?.:::.:::::.:d quality Mqﬂ::ﬂ:‘ci” and justified - Battery technology agnostic = If single-cell TR&P . * Please Note: The proposal above pertains to the GTR No. 20 ) q y
* Different types of data that can be used due to ISC is not a risk to the innovative/atternative - . .
! i R S documentation framework (not to ISO-6469-1:2019/DAM 1). requirements TBD
+ oual
pte(yismr\fcnmphlemﬁ7|epnehnlilwnn:s!7<aM'stency7mpmdutihnlilyrsnw(u this risk Is nol present?

Description of operational modes, advanced
waming indication {including eperating logic)
{Part | - System Analysis of Report)

Anything else that should be added?

“Sowce TC22 SCIF WG3 Liasan Report for EVS-GTR Thermal Propagation Work liem, Oclober 2021, siide §
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Review of Comments from February Sub-Group Meeting (3/5)

Review of ISO-6469* and ISO-26262 & |dentification of Requirements which could
be extracted/incorporated into GTR Documentation Approach (4/4)

Contents of safety case for thermal propagation of the RESSE

OjAssumptions |
0 |Limitati. Fanalysis |

0| Risk idertification and classification

* toidentify the hazard and determine the ikelihood snd severity of the occurrence

* an agpropriate recognized industry scandard method or equivalent, shall be used to identify and evaluate risks and
hazards levals to produce the risk assessmert imventary

Risk mitigation by design

Q
0| Risk mitigation by manufacturing control
Q| Varification and validati
* Documentation of different testiverification methods methods and different types of data
= Completeness check
» Sensitivity check
= Consistency check
U Reperting
Q Critical review
0 Suppertive tamplatas (Annax C and D)

"Source: TGZ2 ST27 WG3 Liarson FReport for EVE-GTR Thermai Propagation Work item, Ociaber 2021, siide 10
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©an we all agree the boxes in red (left) should be eiements included
in the documentation approach?

Can we all agres the following proposed requirements should be
addod to the GTR Phase 2 Documentation Approach?

Propossd Structure & Additional Requirements for GTR Phase 2
Dosumentation Agproach:
Fart I - Risk Igentificalon & Mitigation
" ldontity isks 3 FMEA
G REEE
Risk Mibgation by Design
Risk Mitigation by Manufacturing Gontrol
Risk Mingation by Other Means?

Example: Functionality lesting of componsnis relevant
to SC TR&P dus to ISC, call coupon testing of heat
input required to induce TR, and TP testing 1AW ISO-
6488, stactical rends based on fisld data, etr

Intent is not 1o prescrie design restrictive tests, but
leverage and document the nsk identification and
management process implemented by the OEM

Part Ill - Risk Mitigation Effectiveness — Validation & Verification

Fart IV — Gonchusion

Draft Deliberative Document

Was*: “Limitations of Analysis”

Proposed/Now™:

. “Scope of the Safety Case Analysis” — meaning the
scope of the safety case analysis will be on normal
use conditions i.e. the conditions (SOC, voltage,
current, temperature range, etc.) under which the
REESS was designed to operate; abuse conditions
are outside of the scope of the analysis.

(7) Can we agree on the proposed meaning above?

(a) Are there any additional suggestions?
Was*: “Identify risks = FMEA”

Proposed/Now*: Expand to include known methodology
standards for risk assessment presently in GTR 20 (*IEC 61508,
MIL-STD 882E, SO 26262, AIAG DFMEA, fault analysis as in SAE
J2929, or similar”).

(8) Can we agree on the proposal above?
(a) Are there any additional/other standards that we
wish to specifically include?

* Please Note: The proposals above pertain to the GTR No. 20
documentation framework (not to 1ISO-6469-1:2019/DAM 1).

.

Draft Deliberative Document

Consensus during the Meeting:

. “Scope of Safety Case Analysis” — General
Consensus with Concept
. Update phrasing to focus on spontaneous
Single-Cell Thermal Runaway and
Propagation due to an Internal Short-Circuit
. Consensus on expanding “FMEA” to include
known methodologies already captured in
GTR No. 20

Summary of General Comments Received:

. Will the different risk assessment
methodologies that are permitted impact
enforceability?
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. Summary of General Comments Received:

_ _ . Majority of Sub-Group Members support
Review of Comments from February Sub-Group Meeting (4/5) keeping Risk Mitigation by Manufacturing

+  Was™ “Risk Mitigation by Manufacturing Control” COﬂtI’Ol a.S a. Separate rISk mltlgatlon

Review of ISO-6469* and 1SO-26262 & |dentification of Requirements which could * Proposed during February meeting™ Strategy Category_
be extracted/incorporated into GTR Documentation Approach (4/4) . Move “Risk Mitigation by Manufacturing Control” under the
........................................................................................... ~Risk Mitigation by Othor Means” catagory.

P . Comment — Documentation requirement for

In the documentation approach?

Contents of safety case for thermal propagation of the RESS + (9) Should the Risk Mitigation by Manufacturing Control be moved?

Al acsomptions ’ Sj:,:’;:ﬂ,?::;;:ﬁfy'gfmﬁgxﬂj,?“"’"‘““ . (a) Are there any additional suggestions? RISk M Itlgatlon by Man UfaCtU rlng COﬂth'

f analysi Proposed Structure & Additional Requirements for GTR Phase 2

i analysis -
9| Risk idencification and classification vy freumentaten Azereach + Part il - very important to all Sub-Group members re q uires clarification.
s .

lystry standard melh;d“ur':;\:rulent, shall be used to identify and eveluate risks and - Part Il — Risk Identification & Mitigation . ) . . 3 . .
f Main discussion topic of today’s meeting after review of

dentify risks » FMEA

Classify Risks as comments . .
. Comment — Reserving judgement on how
meheds methodsand paseldats ~ % Risk Mitgation by Manufactunng Conrdl = + " Please Note: The proposals above pertain to the GTR No. 20

Risk Mitigation by Other Means?

documentation framework (not to 1S0-6469-1:2019/DAM 1). |tS iS | m p | eme nted (re g ard | n g Q u eSti on ga) .

Functionality tesling of companents relevant
0 Critical review -
0 Supportive tamplates (Annex C and D)

. Comment — Not necessarily important how
_ risk mitigation strategies are classified,;
sy et rather it is important that the GTR No. 20

= Part lil - Risk Mitigation Effeciveness — Validation & Venfication

recognize and accept that there are various
ways risks can be mitigated.

Draft Deliberative Document
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Review of Comments from February Sub-Group Meeting (5/5)

D R R I I I I I I I R I I I R R A I I R R R R R R R A A R A

Summary of Proposed High-Level Requirements for GTR
Documentation Approach

olistic risk identification & management approach from vehicle system level for all operational modes (usual parking, temporary parking,
extarnal charging, active drive possible mode) o mitigate single-call TR & P risks due o an I1SC

Elemants.of the repart may be tailored to REFSisubsystem enginesnng : bt th his a top-dowin, systematic, and halistic nsk identfication
and ap e lewel

Battery technology agnostic — forward-looking approach that ¢an stand the test of time and adapt as battery technologies rapidly evolve
non-Li-ion will need to comply with documentation approach and address whyinol SC TR&P due o ISC is/nol an issue as well as use the methodology lo address
ofher known risks the innovative technolagy may have

Thermal Propagation Report Structure:

Part [~ System Analysis

Descriptions of systems/components relevant to SC TR&P due to IST; interaparability (including but not limited to REESS, sensors, Tharmal Mgmt

System, BMS, efc.)

Description of Operational modes (Active drive possible, parking, and extemal charging modes)

Description of Advanced Waming Indication & operating logic

Functional Analyses — idenfified the condifions leading to ISC and allocating them to tha mpor alc
Part iI- Risk ldentification & Mitigation

Identify risks > FMEA (o similar known risk assessment methodologies)

Risk Miligation by Design

Risk Mitigation by Manufacturing Control

Risk Mitigation by Other Means — inclucing rationale
Part (il - Risk Mitigation Effectiveness - Valigation & Vermication |
Part V- Conclusion

Can we all agree on these foundational elements for
" the GTR No. 20 Phase 2 documentation approach?

Draft Deifberative Document
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Two comments on the first bullet (left):
(1) Scope — What would be the requirement here?

(2) Operati I modes — should be defined either in the
Sub-Group or at Task Force/GTR Level

+ First Bullet Proposal

(1) No report requirement necessary. The intent of the
“scope” bullet was to establish the methodology of the
documentation framework i.e. confirm a holistic, risk-based
approach as in Phase 1.

(2) For the documentation approach, overall evaluation of
risks (for SC TR & P due to ISC) should be performed for all
operational modes as the risk mitigation strategies may be
different depending on the operational mode; the specific
vehicle’s operational modes are presented and
described by the manufacturer in Part I.

+ (10) Can we agree on the proposal above? If not, shall we discuss the

operational modes further at the TF/GTR Level?

(a) Are there any additional suggestions?

= (11)Is there any comment from February that was not addressed?

Draft Deliberative Document

Consensus during the Meeting:

Regarding Question 11, all comments were
captured from February’s meeting.

Summary of General Comments Received:

Majority of Sub-Group Members generally support
the proposal (left).

Additional discussion is needed on how the
operational modes are defined in detail (relevant to
both the test method and documentation
approach).

Comment — The details of the operational modes
may be easier to discuss with a clearer goal (i.e.,
scope/goal). (To be discussed at TP-TF.)

Comment — Operational modes should be the same
as the test approach; additional discussion is
needed.

Comment — Agree with concept proposed;
language may need to be edited for regulatory text
requirements.

Comment — Agree with scope; Need to revisit how
the operational modes would be covered by the
documentation approach; Strength of the
documentation approach is that it gives an
opportunity to cover all operational modes whereas
the test method only covers one.

Comment — Need specific examples in brackets for
all operational modes.
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- . Summary of General Comments Received:

: : : . Majority of Sub-group Members generally
Bralnstormlng Questions: agree with the presented Part Il & 11l details.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

. There is interest in continuing discussions

* Proposed Discussion Order: _
and seeing examples.

+ US, UK, JPN, CN, CA, OICA, IN, EU, KOR

«  (12) Can we all agree on the proposed details of Part I & 111? Are there alternative : Qommgnt - Qon.ce.rned about
proposals/details for Sub-Group Members to consider? inconsistencies in judgement of the same

. (13) Is there anything else that should be added to Part Il and/or I11? report. Would like to see examples of
« (14) Are there any additional examples for evaluating the effectiveness of RM by documentation approach to evaluate further.

Manufacturing Control? . Comment — Concerned about how to
«  (15) Can we all agree on the proposed next steps below? protect OEMs and their respective IP.
«  Proposal: Regarding comments to see examples,
(1) Develop documentation approach details further (via sub-group discussions). difficult to show an examp|e without having

(2) After all details/elements of the documentation approach have been discussed in the sub-group, a
small drafting team crafts the draft based on the agreed upon details from the Sub-Group meetings. ag reed on the content.

(3) Draft presented and collectively discussed at a Sub-Group meeting. ° Comment — Part Il & lll are reasonable:
Draft Deliberative Document discuss enforceability further and flesh out

details further.
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Decisions & Next Steps

 Recent Decisions made at the Sub-Group:
« Established a Sub-Group Drafting Team — NEW!
- US, CA, OICA
* Next Steps:

» Discussed who/what are we protecting, as well as the scope and goal of Phase Il at the
TP-TF meeting in April

e Detalls & outcomes — see CN & CA’'s TP-TF Status Presentation

 Paused sub-group discussions for now to avoid duplicate efforts/discussions
« Wil re-assess and resume Sub-Group discussions after TP-TF and 24" WG meetings have convened

Draft Deliberative Document



