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Nﬁ% Classic Buggy - Field Retrofit Kit

6 Vehicle Troubleshooting Guide
Visible through the hole in the top of the FRK are two LED’s — red and green.

Condition

Off on Systemn operates normally
flashing On Condition on startup which prevents power from being applied
On Flashing Vehicle will not operate. Number of green flashes indicates fault.

The detailed meanings are as follows:

Grn Condition

. Check fuses on FRK.
off o Ll bl Check that key switch is providing power.
None. Vehicle gshould operate normal -
Off On Operating Normally main contactor is on, key power is
provided to DSE1000
After power is turned on, waiting for
the foot switch on the pedal to go Check the foot switch wiring. Check that
1 Flash On “open” {foot off pedal). After 2 nothing is stopping the pedal from
minutes, the system will fault out coming up.
and go to Red=on, Green=4 flashes.
After power is turned on, waiting for
the voltage on the DSE1000 B+ Check the fuses on the FRK.
5 terminal to go higher than 38 volts,  Check the voltage between the B+ and B-
Fleahas on This shuuld‘take nomorethanafew barsonthe DSEJ.OOD.If i is zero, either
seconds. If it takes more than 10 the DSE1000 is faulty or there is a short
seconds, the system will fault out in the gystem.
and go to Red=on, Green =5 flashes.
The “F" bar has a low voltage when
on 1 Flash the foot switch ls open. Usually Refer to the DSEL1000 manual for further
indicates a faulty DSE1000 ora troubleshooting.
motor wiring issue
Turn the vehicle off and then on again. If
on 2 The foot switch (accelerator pedal) this occurs even when the pedal is
Flashes has been off for 2 minutes. pressed, then check the wiring from the
pedal.
3 Pedal Faull, The pedal has 2 Check the pedal wiring, The output
On Flashes independent sensors, and they are voltages from the pedals should sum to
not consistent. 5.0 volts.
B 4 Tne foot switch was closed for 2 Sg&f: g:g ;’;’g;xgig :’; ;’;i‘l?::)emc"‘ L
Flashes minytes after the key was turned on. Boiring 11!
Check the fuses on the FRK.
& 5 Check voltage between the B+ and B-
On  Figshes ¢ DSEL000didnoteharge up. o it it is zero, either the DSEL000 is
faulty or there is a system short.
6 Pedal Fault. The pedal sensor
On Flashes showed more than ¥ way down, but  Check the foot switch wiring.
the pedal switch still showed open.
25
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W Classic Buggy - Field Retrofit Kit

7 FMEA Summary
To guote:
FMEA is a methodology to analyze and discover;

(1) all potential failure modes of a system,
(2) the effects these failures have on the system and
(3) how to correct and or mitigate the failures or effects on the system.

The FMEA seeks to rank the sffects, occurrence and ability to detect each of the
failures. For our purposes:

- Effectis a ranking of 1 (no hazard) fo 10 (serious hazard}, which considers only
hazards, not inconvenience. Thus, a failure which leads to an inoperable vehicle
has an effect of 1, though this may be very inconvenient to the user.

- Qeceurrénce is a ranking of 1 (rare) to 10 (common among failures). This is a
relative ranking, and does not translate to a probability that this failure will occur.
For our purposes, wires falling off are likely (6) and shorting to the “right” terminal
{o cause the fault are less likely (3).

- Datection ranks the ability of planned tests and inspections to remove defects or
detect failure modes in time. It is a ranking from 1 (quickly, effectively) to 10 (we
can't detect or do something about it) and is really about escaping detection. For
our purposes, they are mostly 1 (we deal with it effectively) or 10 (we don’t know
it oceurs).

From these ranks, a risk priority number (RPN) is calculated as follows:
RPN = Effect x Occurrence x Detection

Note that RPN is also a ranking and does indicate that one failure is better or worse
than anather, but not by how much.
Finally, it should be said that these rankings require judgments and different people will

tend to have different rankings. Because the out¢come is a ranking, the FMEA does not
tend to be sensitive to minor differences of opinion.

In the case of the Classic Buggy FRK, it is helpful to compare the FMEA with and
without the FRK. One way to state the purpose of the FRK is to lower the rankings of
the high ranking failures in the buggy.

To help in the presentation of the table, any RPN ranking over 150 hag a red

background.
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