
Proposal to “Protection against Water Effects”
for EVS-GTR draft(EVS-10-05e)Superseding EVS-08-17.
5.X.1
Protection against water effects  (EVS-08-17e)


Protection against water effects shall be provided by an isolation resistance monitoring system, or by at least two or more layers of solid insulators or shielding the voltage class B equipment from exposure to water. If the vehicle is equipped with an isolation resistance monitoring system, the requirements of 5.X.1 1 shall apply. If the system has at least two or more layers of solid insulators, vehicle manufacturers must prove them at the request of the regulatory entity. If the vehicle is not equipped with an isolation resistance monitoring system, nor at least two or more layers of solid insulators, the tests given in 6.X.1 shall be performed in order that the requirements of 5.X.1 2 are met. 

5.X.1.1  If an isolation resistance monitoring system is provided, and the isolation resistance less than the requirements given in 5.1.1.2.4 is detected, a warning shall be indicated to the driver. The function of the on-board isolation resistance monitoring system shall be confirmed as described in 6.1.2.
5.X.1.2  If the test procedures specified in 6.X.1 are performed, just after each exposure, and with the vehicle still wet, the vehicle shall then comply with isolation resistance test given in 6.1.1, and the isolation resistance requirements given in 5.1.1.2.4 shall be met. In addition, after a 24 h pause, the isolation resistance test specified in 6.1.1 shall again be performed, and the isolation resistance requirements given in 5.1.1.2.4 shall be met.

6.1.2. Confirmation method for functions of on-board isolation resistance monitoring system

The on-board isolation resistance monitoring system shall be tested using the following procedure.
(a) Determine the isolation resistance, Ri, of the electric power train with the electrical isolation monitoring system using the procedure outlined paragraph 6.1.1.

(b) If the minimum isolation resistance value required in accordance with paragraphs 5.1.1.2.4.1 or 5.1.1.2.4.2. is 100 ohm/V, insert a resistor with resistance Ro equal to or greater than 1/(1/(95 times the working voltage of the electric power train) - 1/Ri) and less than 1/(1/(100 times the working voltage of the electric power train) - 1/Ri) between the positive terminal of the electric power train and the electrical chassis.
(c) If the minimum isolation resistance value required in accordance with paragraphs 5.1.1.2.4.1 or 5.1.1.2.4.2. is 500 ohm/V, insert a resistor with resistance Ro equal to or greater than 1/(1/(475 times the working voltage of the electric power train) - 1/Ri) and less than 1/(1/(500 times the working voltage of the electric power train) - 1/Ri) between the terminal of the electric power train and the electrical chassis.
(d) The indicator shall display a warning visible to the driver seated in the driver’s designated seating position.
Replace paragraph 6.X.1 “Protection against water effects” as below and accordingly renumber existing paragraph 6.1.5 as 6.1.6:
6.1.5.   Test procedure for Protection against water effects
6.1.5.1.
Washing  

This test is intended to simulate the normal washing of vehicles, but not specific cleaning using high water pressure or underbody washing. 

The areas of the vehicle regarding this test are border lines, i.e. a seal of two parts such as flaps, glass seals, outline of opening parts, outline of front grille and seals of lamps. 

This test uses a hose nozzle in accordance with IPX5 as specified in ISO 20653.Using fresh water with a flow rate of 12.5 L/min, all border lines shall be exposed and followed in all directions with the water stream at speed rate of 0.1 m/s, with a distance of 3 m maintained between the nozzle aperture and the border line.
6.1.5.2.
Flooding
This test is intended to simulate the driving of an vehicle on flooded streets or through water puddles. The vehicle shall be driven in a wade pool, 10 cm in depth, over a distance of 500 m at a speed of 20 km/h, in a time of approximately 1.5 min. If the wade pool used is less than 500 m in length, so that the vehicle has to be driven through it several times, the total time, including the periods outside the wade pool, shall be less than 10 min.
Justification:
1. Environmental effects such as exposure to water may deteriorate the isolation resistance of high voltage bus.
2.To maintain minimum isolation resistance is the essential concept of electrical safety under single 
failure conditions. However, the electric shock may occur only when both an isolation loss and an additional failure occurs at the same time.(i.e. isolation loss itself doesn’t cause an electric shock as long as other measures “protection against direct contact” and “protection against indirect contact” aremaintained.) In order to prevent an electric shock in the event of secondary failure following the isolation loss, two approaches would be considered as effective, (a) ensure the robustness of electrical isolation under relevant environmental conditions, or (b) urge the user to repair the vehicle when the minimum isolation resistance is not maintained.
3. Washing and flooding are considered as the examples of severe conditions in normal vehicle operation. The tests procedure for protection against water effects will evaluate the robustness of electrical isolation under such severe environmental conditions.
4. On-board isolation resistance monitoring system monitors the isolation resistance of the vehicle’s high voltage bus and provides a warning to the driver if the minimum isolation resistance is not maintained.
With the warning, the user will take the vehicle for repair and therefore the risk of secondary failure that may cause electrical shock will be mitigated.
5.The confirmation method for the functions of the on-board isolation resistance monitoring system is based on FMVSS305 which is the same concept as that of GTR No.13. 
Related documents EVSTF-07-03e, EVS-08-17.
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