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B.E.Sc. Mechatronics Engineering
University of Western Ontario

16-Months at Intel Corporation

48-Months of Formula-SAE experience




: . Troubleshooting Experience

Western Formula Racing: Formula-SAE
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2021 WEFR
Electrical Director

e One of three team leaders responsible for 50+ team
members and 10 subsection leads who design, build,
and race a 504-volt, $160,000 electric vehicle at
international SAE competitions

e Administered vehicle propulsion system design from
the ground up for the 2021 vehicle. Increased the
system efficiency by 30% with accumulator cell
arrangement optimizations, and integrating an all-
new motor controller

e Designed a Bespoke Battery Management System
with hardware and control algorithms to manage 720
Lithium-ion battery cells arranged in a 6P120S
configuration

e Managed cross-functional meetings and workgroups
for team members. Mentored junior team members
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Bespoke BMS
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2020 WEFR
Energy Accumulator Lead

Lead electrical system design and
assembly for a 400-volt energy
Accumulator. Incorporated all discrete
control components to a modular PCB
assembly, resulting with stellar
accumulator reliability and serviceability
allowing the vehicle to complete the
season with no serious faults

Assembled and tuned a Cascadia
PM100DXR inverter and Emrax 228MV
motor used in the propulsion system

Designed a 400V to 12V DCDC converter
based on Vicor DCM modules to power
the vehicle’s low-voltage systems




Propulsion System Rendering

Printed Circuit Boards




WFR2020 Accumulator HV Motherboard, Connectivity Diagram, 11/23/2019, Andrew Randell MR

Al [ Prechage Card W HUC: Hye_DRY

- ] Amphanci 518
£ b LEAWE 16AWE
& Modex MF i —L clex MF
i 2IAWG— .
[ i St
IMD Card [ procharge 1€
1 Molexnal gy
e ! =1
' LLAWG— = S—YY 1BAWG————————3 HV_AUX: TSI+
: 15K Moliex ME 627117962721
! ) Moles MF gy tialex bF £y
| SIAWG I e i ? 14 e 1A "
i & ) 16AWG 4_ALIX: M
} Wolax MF s
Wolex MF 627017562721
{BACKILANE L RRAR * Tt b Tt{ !
H e | ZZAWG AP SELTE
= ! oCoe IMD D
= : Mg ME
! Lo e W  S— L6AWG——— ¥ V. ANTK: HV-_DRY AU
i Z2aWG AFSBITS Molex M o Molex MP g Bolex MPgy Descharge 4. olex i Moiex M TE T96271-1/796373-1
i 14
! e T
i —h—
: L i i . A 1GAWG. HU_ALIN: TEMP-
| L 156 Malex MF TE T6271-1/796272-1
E : Temperature and Voltage Taps
L J H £ Mot MF
'ﬁAl In AR A A& A AAAA & A & & ek A R RRR | JIE\W\M-
{-: E ] E 3 E 5 ;§§= E 3 § i,; 3 2 3 HUC: HU-_DRY
T ST 25 i sevpens
E i < & £ saE® ES: H E analog Voltage
= %3 H i z
s HH 4 3 z EETE z ¢ -
£E 3 2 ] A ¥ i
Design Synthesis
g y )
D mentation
ocumenta ,
Motec M150
Vehicle Master | 1
CAN1
CAN 10 Module CAN 10 Module Module
[5V Logic) 5V Logic) ogic)
||| fon 2 - |r o -Nm-rw|uo
B3 5555 HEHEEE £(5(5(5(5(3
—————— " SlsfS18 |58 | " eI P P P
(ﬁullumo_dule slz|elzlz|E ° 2lg 22 |2 o HEEEEEREIEE
(3% Loglc) E|\E|Z\E 2 3 2| E EE |z ] EEEEEEREEE
HEHHEHHE = HE HEINE = HEHH E|Z =& s fepl. e o
«:q«:qq« & 4|4 Z|Z| |& (] Z|2|2|1|2|2| |5|E|6

| 1 Front Brake Temp

{ Front Heave Damper |

e | anl Roll ﬂanllwi

‘————— Front Brake Pressure
————————— Hear Brake Pressure

Cockpit AMS LED

Cockpit IMD LED

Coeckpit RTD LED

_| Cockpit INT LED

L Brake Light Relay ]

Cooling Relay

Rad Thermistor
Gearbox Thermistor |
L {Rear Heave Damper |
————{RearBrakeTemp |




# " -
TRPNRET rfm o - >

' o8

%,i é‘ﬁ _. A |

--------



U st errr %g

VaF & o /g & SV e o/ & & &

2019 WEFR
Low-Voltage &
Data Acquisition Lead

e Acted as the Certified High
Voltage Electrical Safety Officer
for the $150,000 vehicle and 55+
member team

* Lead low-voltage harness design
and assembly utilizing a bespoke
Power Distribution Module with
telemetry, an Android-based
dashboard display with OBDII, and
a Motec M150 engine controller
and DAQ
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Wire Harness Design Wire Harness Fabrication
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2018 WEFR
Electrical Member

* Incorporated wireless telemetry
based on a generic 802.11n local
area network with a router
running OpenWRT

e Supported the electrical team
with duties including: system
design, wire harness assembly,
and troubleshooting
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Product Marketing, __ f/-

Drone Photography,
and Creative Content

Photorealistic renderings of
Solidworks models via Keyshot

Tunable and spherical product renders

Video editing and production



https://arandell-portfolio.github.io/hemishphere/hemishphere.html
https://arandell-portfolio.github.io/sectionturntable/sectionturntable.html
https://www.youtube.com/watch?v=1o0Si1SY6E4
https://www.youtube.com/watch?v=waujeO8NWWg
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Professional
Experience

24-months of Professional Internship
and Co-op Experience

9 swiftlabs



intel,

Intel Corporation
16-month Internship

Platform Architect and PCB Designer

Lead architecture and design for a high-speed silicon
validation platform to be scaled across Intel
validation teams

Designed prototype PCBs to improve platform bring-
up and validation efficiency in a laboratory setting

Incorporated CPLD devices for system housekeeping
tasks resulting in PCB layout area and cost reduction

Implemented ECAD processes and tools to increase
design workflow efficiency

Managed Intel’s relationship with third-party
vendors for specific platform subsystems and
exploratory projects

Submitted two patent applications for system
behaviour during power state transitions




£ swiftlabs

Swift Labs
8-month Co-op

Term 2: Hardware Designer

PCB component selection, schematic
capture, and board layout alteration for
an loT gateway

Hardware debug, rework, and bring-up
coordination for an loT gateway in a
laboratory setting

Term 1: Firmware Developer

Automated wireless testing and
verification procedures via remote
control of lab testing equipment over
GPIB

Specified and compiled Buildroot Linux
firmware for a production loT gateway
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Technical Skills

Design Tools

OrCAD

Allegro PCB Layout
DE HDL Schematic Capture
Eagle PCB

MATLAB and Simulink
Excel

LTSpice

PowerDC

Solidworks (CSWA)
Git & Github

Python

C++

Prototyping

Oscilloscope

Logic Analyzer
SMD Soldering
Arduino

12C, SPI

CANBUS
High-voltage wiring
3D Printing

Creative & Office

Adobe Creative Suite
Keyshot Rendering
MS Office

LaTeX

MATLAB 4\
SIMULINK

cadence
OrCAD

E AUTODESK® EAGLE
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Western

UNIVERSITY - CANADA
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Bachelor of Engineering Science
Mechatronics Engineering 2021

Dean’s Honour List




Western

UNIVERSITY - CANADA

MSE4401
Path Planning

e Develop Code to control a robotic arm
* Move objects between positions
e Quintic Interpolations

e Gradient decent implemented in
MATLAB
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MSE2201
Autonomous Robot

e Develop an autonomous robot to
navigate a course

* Detect and pick up objects

* Deposit objects in the proper
location
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Home-built
Linear Accelerator

* Four-stages

* 6800uF Caps

e 48V

e MOSFET Switches
* FPGA Controlled
* YouTube Video



https://youtu.be/jr5lHY5vrO4

Computers and
Networking

e Built several desktop PCs for
personal and business use

fil e O
: " BT .
* Manage a FreeNAS media server : e ' . ‘{, \

and NAS for personal use "“g S

e - RN B
d:q

* Set up several local area networks
with multiple access points

e Portfolio site: andrewrandell.ca
* Hosted on Github Pages
* Modified HTML5 template
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