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 9, etc Title, etc.  Ge The term “thermal runaway propagation” is 
not defined in GTR20. 

The terms “thermal runaway” and “thermal 
propagation” defined in GTR20 should be used 
consistently. 

 15 Chapter 
title 

 Ge 3. The term “thermal runaway propagation” is 
not defined in GTR20. 

The title of the chapter should be "Thermal 
Propagation". 

 18 Part I, C.3 Thermal 
runaway 
propagation 

Ge We agree to limiting the scope of protection, 
which is to be evaluated by the test method, 
to "vehicle occupants". 

It has been discussed to expand the scope of 
protection to people and things around, so it 
should state in Part I the reason for limiting the 
scope of protection to "vehicle occupants". 
In some countries, vehicles went aflame while 
parked, but generally there’s no people in parked 
vehicles. 
For accidents involving parked vehicles, we will 
need to expand the scope of protection to people 
and things around, but the current regulations for 
vehicle structures have no provisions whatsoever 
that specify where to start and end those 
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surrounding people and things to be protected. So, 
it would be reasonable to limit the scope of 
protection to occupants for the time being, which 
will help keep the balance with conventional 
vehicle as well. 

 18-19 Part I, C.3 Thermal 
runaway 
propagation 

Te Cells that are forced to thermally run away 
should not be put to evaluation. 

To be modified as follows: 
“... resulting from either a thermal runaway or   
thermal runaway propagation triggered by ...” 

 21-22 Part I, C.3 Thermal 
runaway 
propagation 

Te It says, “the hazard of the thermal runaway 
propagation is prevented or eliminated by 
design,” but we just can’t eliminate “the hazard of 
the thermal runaway propagation” since there’s 
no definition of what “hazard” is. 

To be modified as follows: 
“the risk hazard of the thermal runaway 
propagation is prevented or mitigated eliminated 
by design” 

 23-38 Part I, C.3 Initiation 
method 

Ge It should be clarified what is the requirements for 
an initiation method. 

To be discussed 

HO 24 3.  Te. Depending on a vehicle/pack design, a test with 
an optional (nail) method can be conducted 
more easily and appropriately than with the main 
(heater) method. 
 

Upon manufacturer’s request, optional initiation 
methods that can create the initiation cell 
thermal runaway should also be accepted. 

Delete [ ] and add sentence as follows: 
 
The [main] initiation method for triggering thermal 
runaway during the thermal runaway propagation 
test is localised rapid external heating. 
 
Upon manufacturer's request, other (optional) 
initiation methods may be applied, provided that 
they can cause thermal runaway of the initiation 
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cell. However, the manufacturer must retest by 
the main (heating test) method in the case that 
thermal runaway does not happen with the 
optional method. 
As an example of the optional method, annex X 
shows the nail penetration test method. 
 
The nail penetration test method, which can 
locally generate thermal runaway without 
additional energy input, is ideal as an initiation 
method that simulates thermal runaway situation 
with an internal short circuit of a cell in the real 
world. 
 
However, depending on the battery material and 
cell design, the heat energy generated by the nail 
penetration may be too small to cause a thermal 
runaway. In such cases, the manufacturer must 
retest with using the heating test method. 

 28 

150 

161etc 

  Te/ed The following wards mean the same thing. 

Target cell 

Initiation cell 

we should define them clearly. 
If there are cases where no TR happens, then 
“target cell” would be better. 

 26   Eｄ The trigger method Should unify this to "initiation method" of the 
same meaning. 

 28-30 Part I, C.3 Initiation 
method 

te It should be clarified what is the requirements for 
an initiation method. 

To be discussed 
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HO 28   Te. - According to the current draft text, it is 
understood that if the temperature of adjacent 
cell(s) exceeds the maximum operating 
temperature, the test is judged invalid and needs 
to be retested. The occurrence of cell thermal 
runaway under high temperature conditions is 
likely. It means a more serious condition. 
Therefore, if the REESS satisfies with the 
warning requirement with this high temperature 
adjacent cell condition, the test is valid and can 
be judged “Pass”. As a pass/fail judgement is 
possible, the limitation of adjacent cell 
temperatures should be mentioned as a 
recommendation. 
 
- Some provisions or guidelines for temperature 
measurement need to be provided. The 
temperatures differ depending on where it is 
measured. 

Change the text as follows: 
 
It is recommended that the increase of 
temperature of adjacent cell(s), prior to thermal 
runaway in the target cell, shall remains below 
the maximum operating or storage temperature 
(whichever is higher) for the REESS. 
 
The surface temperatures of the target cell and 
adjacent cells should be measured at a location 
far enough away from the heater (on the back 
side or a different side surface where the heater 
is mounted) to minimize the effect of heater 
temperature.  

 

HO 31   Ed. It is unclear what the word "natural" means. 
If this is a strict mandatory requirement, there 
will be cases where the test is impossible to 
conduct. It should be mentioned as a 
recommendation. 
 
Cooling should be indicated as an example of 

Change the text as follows: 
 
As much as possible, such thermal insulation or 
barriers shall not impede natural REESS 
functionality, such as cooling.  
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REESS functionality. 

HO 35   Ed. It should be clearly stated that it is just a target 
parameter for reference. 

Change the text as follows: 
 
Examples of target parameters for the heating 
element are listed in Table XX.   

HO 37  Table XX - 
Heating 
element 
selection 
guide 

Te. The grounds for 5mm are unclear. For some 
battery structures or heater installation places, 
heaters with more than 5 mm thickness can be 
used. 

Delete "<5". 

HO 37  Table XX Te. The grounds of “20% of the surface area” is not 
clear.  
In CANADA presentation “EVS25-E1TP-0400 
[CA]Single Cell Thermal Runaway within EV”, 
heater area seems to surpass 20% of the 
targeted face of the cell.  
In some battery types (eg. LTO, LFP), it may be 
difficult to create an initiation cell thermal 
runaway with a heater less than 20% area and a 
heater temperature setting less than a melting 
point of cell casing material. 

Change as follows: 
 
As small as possible, but no larger and Less than 
20 % of the surface area of the targeted face of 
the target initiation cell is recommended. 
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Less than 20% area requirement should be 
mentioned as a recommendation. 

HO 37  Table XX Te. The grounds for 15°C/s are unclear. It is OK if an 
initiation cell thermal runaway occurs with a 
heating rate at 10°C/s. Specifying a maximum 
heater temperature is sufficient. 

Delete "Heating Rate [°C/s]". 

HO 37  Table XX Te. The grounds for 100°C are unclear. Generally 
speaking, an initiation cell thermal runaway does 
not occur at 100 °C. 

Change the text as follows: 
 
”100 °C >  the temperature specified by the 
manufacturer at which a cell thermal runaway 
can occur < chosen heater set point temperature” 
 

HO 37  Table XX Te. Heater temperature feedback control with a 
thermistor should not be mandatory.  
 
In order to avoid melting a cell housing or 
rupture, heater temperature setting should be 
recommended to be less than the melting point 
of the cell housing material. 
 
A guidance of heater temperature measurement 
is necessary. Locations at which the heater 
temperature is measured need to be specified. 

Change the text as follows: 
 
”Thermostatic closed loop” 
 
Recommended practice: 
"Maximum heater temperature [°C] < melting 
point of cell housing material". 
 
The heater temperature measurement is done by 
mounting the sensor directly on the back of the 
heater or on the cell surface in the vicinity of the 
sensor. 
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 35-38 Part I, C.3 Initiation 
method 
Table XX 

ge Target parameters are not mandatory. 
It should be clarified what must be abided by as 
a certification test. 

 

 35-38 Part I, C.3 Initiation 
method 
Table XX 

te The description of “value” under “Maximum 
heater temperature”, which goes "100 °C > 
chosen heater setpoint temperature" is unclear. 

“At least 100K higher than chosen heater setpoint 
temperature” 

 

HO 41   Te. “Power off” condition in the graph is unclear. 
Should be specified. 

Add text below: 
 
Heater power may be cut off at a point where 
thermal runaway is detected or assured to 
happen. 

 50 Part I, C.3 Test 
methodolog

ge The phrase "The customer and supplier shall 
agree on specific values." is inappropriate for 

Delete. 
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y GTR. 

HO 59   Ed. The meaning of the text is unclear. Delete the text below: 
 
and shall be lower than the maximum operating 
temperature of the REESS or REESS 
subsystem. 
 

HO 63  Table XX - 
Typical 
heater 
parameters 
for 
implementa
tion of 
localized 
rapid 
external 
heating 
methodolog
y 

Te. Unnecessary requirements and requirements for 
which the grounds are unclear should be 
deleted. 
 
It should be mentioned how to deal with 
situations where cell thermal runaway doesn’t 
happen. 

Modify the text as follows: 
 
Table XXX – Typical Example of heater 
parameters for implementation of localised rapid 
external heating methodology: 
 
Comments for discussion items: 

- The grounds for “Heating rate of the element 

[C/S]” are not clear. Since it is sufficient if a cell 

thermal runaway occurs, this item should be 

deleted. 

- “Set point [C]” should be below the melting point 

of the cell case material, which is specified by the 

manufacturer. 

- It is sufficient if thermal runaway occurs in an 

initiation cell. As higher energy input means a 

severer test condition, pass/fail judgement is 
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available. The item “Soak time and power off 

condition” should be deleted. 

- If a limitation of 20% of heating energy and 5 

minutes of heating time are to be required, 

measures how to deal with situations where 

thermal runaway does not occur within these 

limitations need to be specified. 

Example: "The manufacturer shall retest with a 
large heating area heater or higher power heater 
or higher temperature setting.  
Or, If the temperature on the other side of the 
surface the heater is mounted is > 300°C, then 
the cell shall be judged safe without any risk of 
thermal runaway and having passed the test. 

 49-64 Part I, C.3 Test 
methodolog
y 
Table XXX 

 The amount of external energy necessary to 
cause a thermal runaway varies depending on 
the battery specifications. Cells with a structure 
with a large heat capacity or with a chemical 
composition that is difficult to cause a thermal 
runaway will require a relatively large amount of 
energy. It might not be fair as a certification test. 

Should add “Example:” before “Table XXX” or 
delete it 

 49-64 Part I, C.3 Test 
methodolog
y 
Table XXX 

 What are the conditions by which to determine 
that heating with an external heater cannot 
cause a thermal runaway? Performance 
limitations of the heater and thermocouples need 
to be considered. 

According to GTR20, a cell will be judged not 
likely to cause a thermal runway when the 
cathode is heated up to 300°C, which is the 
temperature at which generally thermal 
decomposition begins in many cathodes, and yet 
no thermal runway happens. 
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     Are we right to understand that subsystem level 
testing is a test performed on the REESS 
subsystem as defined in GTR20? 

To be confirmed 

HO 66-79   Te. There is no need to require a pre-test because it 
has nothing to do with the pass/fail judgement. 

Delete text No.66-79. 

 80-84 Part I, C.3 Vehicle 
testing 

 We find that, in conducting the test, "the vehicle is 
"on" in the "parked" mode" is a rather severe 
requirement under normal situation where 
occupants may be present in terms of cooling 
performance. It is a reasonable mode from a test 
operational point of view. We support it. 
(Reference: ISO only says "the vehicle is ‘on’, 
while EC added in the ‘parked’ mode.) 

 

 80-84 Part I, C.3 Vehicle 
testing 

 REESS level testing should be accepted. 
 
JRC shared the test data of two vehicle models 
and then we need to research more including the 
body structure affects the thermal propagation. 
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 86  Test events 
and outcome 
description 

 The regulatory document has a pass/fail criterion, 
so result descriptions are not necessary. 
It should be clarified whether it is a cell-level event 
or a REESS-level event. In vehicle tests, it is 
difficult to observe deformation, leakage, etc. 

To be deleted 

HO 87-94   Ed. Line No.86 "Test events and outcome description" 
and No.182 “Recorded data and measurement” 
should be integrated.  
“Test events and outcome description” should be 
removed. 

Delete the text below: 
 
Test events and outcome description 

During the test, observation of at least the 
occurrences of the following events should be 
noted: 
— deformation, 
— venting, 
— leakage, 
— smoking, 
— rupture, 
— fire, 
— explosion. 

 95  Table XXXX  The UNR document includes a pass/fail criterion, 
so the result description isn’t necessary. 

To be deleted 

HO 95-96   Te. “Table XXXX-possible test outcome” is irrelevant 
to test conditions and results for pass/fail 
judgement. It should be deleted.  
 

“Table XXXX-possible test outcome” should 
be removed. 

 102-111 5 Performance 
requirements 

 It should be clarified how 5.4.12 of the current 
GTR20 is to be modified. 

It is unlikely that this test method can be made 
applicable to all REESS (including flammable 
electrolytes). 
Considering cases where the test method 
cannot be applied objectively and fairly, the 
Documentation requirement should remain as 
an option that can be applied at the 
manufacturer's discretion. 
We find it reasonable to add the testing 
requirement as one of the options in 5.4.12.2. 
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 103-105 5 Performance 
requirements 

 “For the vehicles equipped with a REESS 
containing flammable electrolyte, the vehicle 
occupants shall not be exposed to any hazardous 
environment caused by thermal runaway 
propagation which is triggered by an internal short 
circuit leading to a single cell thermal runaway.” is 
mostly the same as the beginning of 5.4.12. in the 
current GTR20. 

We agree to focus to the scope of occupant 
protection 

HO 106   Te. The pass/fail criterion ”5 minutes prior to the 
presence of a hazardous situation inside the 
passenger compartment …-, such as fire, 
explosion or smoke.” should be elaborate more. 

Add the text below: 
 
Specific safety criteria for evaluation: 
- Fire or explosion isn’t visually confirmed 
from inside or outside of the vehicle. 
- Smoke intrusion into the vehicle isn’t visually 
confirmed. If smoke intrusion is observed, the 
gas concentration doesn’t reach the 
hazardous level specified in AEGL2_10min. 
 

Note: Smoke evaluation in REESS 
component test is TBD. 

 106-109 II   Text of 
regulation 

5. 
Performance 
requirements 

2nd para 

 

 Assumed events are different from GTR20 

caused either by thermal runaway or thermal 
runaway propagation, which is triggered by an 
internal short circuit leading to a single cell thermal 
runaway 

To be aligned with GTR20 
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 113-115 6 Purpose Ed The statement "The purpose of the thermal 
runaway propagation test is to ensure the 
occupant safety in a vehicle if thermal runaway 
occurs in the battery system” is not consistent with 
paragraph 5. 

The purpose of the thermal runaway 
propagation test is to ensure the occupant 
safety in a vehicle if thermal propagation 
runaway occurs in the battery system. 

 117  Installations  It is stated that the test is at the vehicle level. If 
equivalent results and signal system can be 
explained, it is acceptable to the extent that the 
battery pack level is shown. 

With JRC test data available only for two vehicle 
models, we haven’t fully verified yet the 
hypothesis that the vehicle body structure affects 
the thermal propagation. 

Should sanction that testing at the battery 
pack level as acceptable. 

 124  Procedures 

Environment
al conditions 

 It is not clear which temperature the term “REESS 
temperature” refers to. 
The period of time that the REESS temperature 
should be held for should be clarified. 
The temperature cannot be held after the start of 
external overheating. 

To be clarified 
Should specify where to measure the 
temperature and how long to take before 
initiation. 

HO 126   Te. The grounds of the wind speed setting are 
unclear. 

The grounds and/or citation of the wind speed 
setting should be mentioned. 

 135-142  DUT 
conditions (a) 

 The involvement of the manufacturer should be 
allowed in judging whether or not to approve the 

Should make it clear that the manufacturer 
checks the state of modification prior to 
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modification of DUT. conducting the test. 

 145  DUT 
conditions(c) 

 It is unclear whether "all test devices" refers to 
vehicles or test equipment (though we guess it is 
the vehicle system.) 
Should clarify until when the term “during the test" 
means. 
It is possible the system stops working due to an 
event during the test. 

To be clarified 

 

The word "during" to be deleted. 

HO 145   Te. There may be battery structures where a 
modification needed for the heater installation 
leads to a reduction of cooling capacity. In 
addition, testing with cooling OFF can be 
considered a severer test condition as the battery 
temperature becomes higher, and then, thermal 
propagation is easy to occur. 
The operation of cooling function should be 
specified as a recommendation. 

Change as follows: 
 
(c) If applicable, at the beginning of and 
during the test, all test devices shall be 
operational; Defined cooling/safety strategy 
and the battery management system used 
within the REESS shall be are fully 
operational. The coolant flow could be null or 
active depending on the BMS. The native 
cooling strategy (if installed), battery control 
unit (BCU) and any other battery control 
systems, which are necessary for the test, 
shall be are operational during the test. 
 

HO 151   Te. It is assumed that some pack and module 
structures may make it difficult to install a heater 
on a cell with a maximum number of nearest 
surrounding cells and located at the center of the 
battery pack. 

Change as follows: 
 
If applicable, the initiation cell shall be chosen 
among those with a maximum number of 
nearest neighbours approximating the centre 
of the battery pack.  
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If it is not possible to conduct a test with this 
cell selection method, the manufacturer shall 
select another cell and explain the reason and 
validity of the cell selection. 

 151-152  Initiation cell  Need to clarify considerations and priorities to be 
given in selecting the initiation cells. 

In addition to the number of adjacent cells, 
consideration should be given to test feasibility, 
pack structure (wiring, piping, vent mechanism), 
etc. 

Self-certification also does not need to be 
specified for compliance testing, since it is left to 
the authority’s discretion. 

To be discussed 

 154-155  DUT 
preparation 

 To install a heater, we need to modify the 
structures around the cell as well. Can we 
consider the following a limitation to REESS 
enclosure modification? 

The installation of the chosen heating element 
should only modify the REESS by permitting 
electrical and thermocouple connections to the 
heating element. 

 

HO 155   Te. It is unclear what is specifically required by this 
sentence. Modify the text for seal integrity.  

Change as follows: 
 
These connections shall provide greater Seal 
integrity shall be considered for these 
connections than the other connectors in the 
REESS. 
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 183-184  Recorded 
data and 
measuremen
ts 

 Provisions for inclusion in reports aren’t necessary 
for GTRs. 

The following information shall be recorded during 
the test, during the observation period and shall 
be presented in the test report. 

Parameters related to the pass/fail criterion need 
to be recorded. 

To be revised as follows: 

The following information shall be recorded 
during the test, as well as during the 
observation period and shall be presented in 
the test report. 

HO 185   Te. Requirements that are irrelevant to the pass/fail 
judgement aren’t necessary. They should be 
removed. 

Delete the text below: 
 
”All data measurement systems shall be 
referenced to the same starting time and shall 
be recorded for an observation period of at 
least 1 h. 

 

HO 190   Te. Requirements that are irrelevant to the pass/fail 
judgement aren’t necessary. They should be 
removed. 

Change as follows: 
 
battery management system live-data, if 
available (e.g. single cell voltages, 
temperatures, isolation faults, other warnings) 
recorded at a rate that matches the systems’ 
maximum output rate 
 

HO 192-193   Te. It needs to be specified where to measure 
temperatures. 

Change as follows: 
 
—heating element temperature should be 
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measured at back side or vicinity of the heater 
—initiation cell temperature should be 
measured at a place far enough away from 
the heater (on the back side or a different side 
surface where the heater is attached) to 
minimize the effect of heater temperature 
 

HO 194   Te. It is unclear why the current is measured. 
Requirements that are irrelevant to the pass/fail 
judgement aren’t necessary. They should be 
removed. 

Change as follows: 
 
— current and voltage of the initiation cell 
during heating.  

HO 195   Te. Same requirements are specified in the text of line 
No.195 and No.201. Redundant requirements in 
line No.195 should be removed. 

Delete the text below: 
 
— temperature of one adjacent cell (if 
possible); 

HO 203   Te. The purpose of the temperature measurement at 
the battery pack surface and open valve is 
unclear. Requirements that are irrelevant to the 
pass/fail criterion aren’t necessary. They should 
be removed. 

Delete the text below: 
 
— additional temperature measurement with 
distributed sensors at the battery surface and 
at the venting port (if applicable); 

 

HO 205   Te. The purpose of the insulation resistance 
measurement at the end of the test is unclear. 
Requirements that are irrelevant to the pass/fail 
criterion aren’t necessary. They should be 

Delete the text below: 
 
— at the end of the test measure the isolation 
resistance on REESS or REESS subsystem 
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removed. level.  

 

HO 207   Te. Data necessary for the pass/fail judgement should 
be recorded. 

Change as follows: 
 
— The time when warning indications or 
alarms are provided to vehicle occupants. 
 

HO 211   Te. Data necessary for the pass/fail judgement should 
be recorded. 
Smoke data in the passenger compartment is 
necessary for the pass/fail judgement. It should be 
specifically stated. The types of the toxic gases to 
be measured should be specified by the 
manufacturer’s pretest results. 

Change as follows: 
 
— multi-gas measurement inside the vehicle 
for Insertion of relevant flammable and toxic 
gases into the passenger compartment e.g. 
CO, H2, CH4 and VOCs levels by agreement 
between customer and supplier. In that case, 
the measurement method and result shall be 
reported.  
Typical measured toxic gas is CO. Other 
gases to be measured are determined by the 
manufacture, based on manufacturer’s pre-
test results. 
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HO 235   Te. Should prescribe specifically what should be 
done. 

Change as follows: 
 
— If a thermal runaway reaction occurs: 
— monitor and observe until the maximum 
temperature of all temperature 
measurements, drops below 60 °C, then 
continue recording for an additional 2 h.  
— external vehicle temperatures may be 
viewed through IR cameras. 
 
- Heater may be turned off. 
- To confirm that hazardous situations due to 
explosion, ignition, or smoke do not occur in 5 
minutes after a warning is provided. 

HO 239   Te. Prescribe specifically what should be done. Change as follows: 
 
—  If a thermal runaway reaction does not 
occur: 
— monitor and observe for a minimum of 2 h. 
—Wait 24 h with remote monitoring of test 
vehicle to ensure no further thermal reactions. 
External vehicle temperatures may be viewed 
through IR cameras. 
 
—In the case that the initiation cell 
temperature reaches a specified criterion 
(=300C?), it can be judged that the battery 
passes the thermal propagation requirement.  
—In the case that the initiation cell 
temperature does not reach a specified 
criterion (=300C?), the battery needs to be 
retested with larger area or higher power 
heaters.  
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HO 252   Te. The grounds for the pressure threshold of “dP/dt ≥ 
0.01 bar/s of the measured pressure in the pack 
for at least 3s” are unclear. Is the criterion 
adjusted according to the battery pack volume? Is 
it available for battery packs applying air-cooling 
systems?  

The grounds of 0.01 bar/s should be 
elaborated. 

HO 253   Te. There are cases where valve opening to 
electrolyte vapor release occurs prior to the 
occurrence of thermal runaway. This should be 
excluded. 

Change as follows: 
 
— smoke release (emission of electrolyte 
vapor before cell thermal runaway is 
excluded); 

 

 244－ 

271 

 Detection of 
thermal 
runaway 

 Need to clarify the evidence for TR detection 
condition. 

Supplementary criterion needs to discuss the 
evidence 

 

HO 255   Te. There is little relationship between BMS failure 
and cell thermal runaway. Parameters that are 
irrelevant to thermal runaway should be removed. 

Delete the sentence below: 
 
— failure of the BMS or signal faults (if the 
BMS is still active). Logged faults in the BMS 
shall be analysed. Thermal runaway 
indicators shall be specified and documented 
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if required.  

 


