Design analysis - Electronic Systems

e 2 Major systems embedded
o Requires key switch to be on
o Always running

e BMS and BeagleBone Black

required an uninterrupted 12V
supply because they have features
that continually monitor the system

state




Design analysis - Electronic Systems

e Multiple devices want to control
the when it is safe to discharge

power. | | |
e Relays in series was a safety

design that required all systems i o el &L

to indicate it was okay for the imr_rﬂ [ 3

contactor to be enabled. (Allow W

for discharge)

Sevcon/Kelly Motor Controller



Design analysis - Electronic Systems

e BMS drives charging functionality.
e Elcon Charger is controlled by BMS
over CAN bus.

e 2 Layers of safety
o Charge Enable line

o Charge Safety line 5 v
e Most common US charging standard i

used: SAE J1772 ﬁ—;lj



Design analysis - Electronic Systems

e Both chargers required 0-5V throttle

input.
e Sevcon provided more control for
creating a throttle map. Kelly was C
extremely limited - ol | L e
e Another microcontroller should have cssdEsic J,

been dedicated for a closed feedback
loop to maintain same wheel speed.
(Traction control)



Design analysis - Electronic Systems

e BMS uses taps on each cell in
series to monitor cell voltage.

e BMS uses thermistors to monitor
cell temperature.

e Shielding was used on the wires
to minimize potential interference
from High Voltage lines running
close by.




Design analysis - Electronic Systems

e BeagleBone Black running Debian
9.5

e Services added in the system to
execute scripts on boot

e Python scripts execute bash
commands on console to poll
hexadecimal values from 12C or
CAN ports




Design analysis - Electronic Systems

e Frontend GUI written in
HTML/css/Javascript

e Cefpython module used to create
Javascript bindings, which call back
into the data-collecting Python
scripts

e Response time was very slow; a
faster microprocessor should have
been used, and the frontend should
be written in C++




Design analysis - Electronic Systems

e Bench test of Front hub motor

e Used simplified system
o Contactor
o Throttle
o Battery Pack

e No modifications from the previous wiring
schematics were needed to run the motor
successfully



https://docs.google.com/file/d/1UOcqZbacapq80mkM_t2xB9soo3QvoyS9/preview

Design analysis - Electronic Systems

e Bench test of Mid-Drive motor
e Used same simplified system as front

hub motor
o Contactor
o Throttle
o Battery Pack

e No modifications from the previous wiring
schematics were needed to run the motor
successfully



https://docs.google.com/file/d/1X-HrcpQS5D22Vv56PjH6GrQUumwO7aAG/preview

