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OICA BMS Functionality "Framing" Document
In order to make progress on the development of test procedure and specifications for BMS functionality it will be important to clearly identify the purpose and scope of this effort.  Thus, OICA would like to take a step back and nail down such issues before moving to a deeper discussion of specific test requirements.
Key High Level Considerations:
· GTR test requirements should be suitable for both Self and type certification methods.
· Level of technology - many currently proposed test requirements are based on specific current battery technologies (cell chemistry/construction).  However, OICA is concerned that requirements narrowly focused (only on current technology) will a best be irrelevant or worse inhibit the introduction of better/safety technologies.  If the scope is to be limited to current lithium ion technologies - how do we ensure that it does not inhibit the introduction of future technologies?
· What is the intention of the tests?  Is it to verify proper vehicle response to boundary conditions or is it the intention to bypass certain protection devices to test at fault conditions?  If the latter is the case, what specific fault conditions are being tested?
· Vehicles should not be required to have special testing mode functionality to accommodate test hardware (i.e., DC Link). Some vehicles are designed to detect "foreign" signals (e.g., DC Link) as "tampering" and as a result will shut down the system.  This will result in a "pass" but will not test specific BMS functionality intended.  In addition, such measures while safety devices that should be permitted, might be viewed by some as a "defeat device".
· Are tests intended to be applicable for AC or DC charging only or both?
· Generally, GTR requirements are intended to cover new vehicle performance and not address aspects of durability.
· While some contracting parties have a clear preference for vehicle level testing, where requirements can be objectively defined and set at appropriate levels of stringency, component tests should be permitted as a manufacturer alternative.  
· Sequential testing may be desired by some contracting parties.  However, there are some vehicles that for safety reasons incorporate protection measures that do not permit normal vehicle operation after certain simulated failures (tests) until expert (service technician) evaluation/reset of vehicle is conducted.  In such cases these test(s) would be conducted individually outside the sequence of tests. 

Overall Purpose:
The purpose of this sequential testing program is to test the response of the Battery Management System (BMS) and/or vehicle controls at the safety boundary limits of the REESS during operation.  The test evaluates the ability of the vehicle to safely monitor and control the REESS under external inputs in such a way that the REESS is able to withstand the proscribed abuse and failure conditions without posing a hazard to the vehicle occupant or the surrounding environment. 

High Temperature:

· This test is to verify the performance of the protection measures of the REESS against internal overheating during the operation, even under the failure of the cooling function if available (EVS-11-04e, Rationale #51)

Over-discharge:
· The aim of the requested test is to verify the performance of the protection measures of the REESS against over-discharge during its operation. (EVS-11-04e, Rationale #50)
· Replicate the scenario of a vehicle with low SOC being parked for a longer period without charge interface and the "ignition" on.
Overcharge:
· The aim of the requested test is to verify the performance of the protection measures of the REESS against overcharge by an external power supply during its operation. (EVS-11-04e, Rationale #49)
· Normally, BEV or PHEV have more than two modes of charging (e.g. charging from on-board sources and charging from external supply) and different control functions may be used. In such a case, each mode of charging shall be tested.
Overcurrent:
· No currently specified test or rationale (in EVS GTR).
· “Overcurrent” is the situation where the current through the REESS exceeds the maximum level specified by the manufacturer. This situation might happen regardless of the SOC if certain failure happens in the vehicle system or the external charger.
· The risk of overcurrent in the REESS is basically temperature increase of the cells and the wirings caused by high current. Safety performance in case of REESS operation at high temperature will be assessed by the over-temperature test and overcharge test. In addition, an extreme situation of overcurrent will be assessed by the external short circuit test.
· Therefore, no specific test will be necessary to assess the safety performance in the case of overcurrent.  Rationale is that overcharge, regardless of current level which leads to it, will result in a high voltage condition inside the battery.  Therefore, to overcharge, even with an overcurrent condition requires a higher voltage level.


Overvoltage Test While Charging:
· Replicate the scenario of a broken external charging station that does not obey the voltage provided by the BMS.
Short Circuit Test:
· This test is to verify the performance of the protection measure against short circuit happened in the external circuit of the REESS. If certain protection device (e.g. fuse, contactor, etc.) exists in the REESS, the functionality of such device will be evaluated and if no such device exists, the robustness of the REESS against short circuit will be evaluated. (EVS-11-04e, Rationale #51)




