Electrical System

Parts

High Voltage System

e Contactor: AEV250-ME, rated for 500A

48V buck converter: converter for Stepper motor Driver
VESC: FlipSky FSESC 7350, motor driver for Apisqueen Motor
Main Motor: Apisqueen Motor used for forward propulsion
Stepper motor driver: Driver for the stepper motor

Stepper motor: used for rudder control

Antenna Enclosure

e Telemetry Radio: SiK Telemetry Radio V3

e GPS Module: HGLRC M100-5883 Compass Module
e RC Receiver

Control Box

14.8V LiPo

Fuse: 40A

Power sensing module

12V buck converter/regulator

Flight Controller: CubePilot The CubeOrange+ Standard Set
Arduino Nano/Breadboard

Relay

12V to 5V converter

Others

e E-stop
e Potentiometer: measure rubber angle/movement



https://holybro.com/products/sik-telemetry-radio-v3
https://www.amazon.com/HGLRC-M100-5883-GPS-Generation-Compatible/dp/B0CB5N8RQ8?crid=2XS7AXLYNQNP2&dib=eyJ2IjoiMSJ9.wounMjQ-thPwOjyEaka-oN-8_0RiMzfzagd1o0gSXGVV220rA5dobPJ2WiZlsYlj4luhZQva93cT3bUqW2l_l7rutu7b8m4fCDP0Oej6CplVR4wQ0Xg7D6GcjU0TXe-ALEpe22bBxZDw0qzNruBzHYvcwCMRdpcbKthAMyRQ7q19M2MxoP1lw4wjYj9zQplQD52s__PL2bDg-n5e8uOOxKL3jw_BQO6IydM8N_xJBpY.i4glYk54sJXQ6XMof2QDvkJ5hDUuczJDh1No28QGGFk&dib_tag=se&keywords=ardupilot%2Bgps&qid=1779050773&sprefix=ardupilot%2Bg%2Caps%2C380&sr=8-4&th=1
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How It works

General Info

Low Voltage Initialization: The startup begins with the 4S LiPo battery, which powers the low-
voltage system. The power routes through a 12V regulator and then to a 12V to 5V buck converter.
This regulated 5V output powers up the Cube flight controller. The flight controller then distributes
power to the RC receiver, the GPS, and the Arduino Nano used for stepper control.

High Voltage Arming: The main propulsion power relies on four 12.8 V LiFePOa4 batteries
connected in series. For the high-voltage system to turn on, a sequence of safety checks must be
met: the boat's safety switch must be on, the RC controller must be connected, and the arming
switch on the controller must be active.

A Lua script on the ArduPilot controls sets Servo 5 output to high when the system is armed. This
output is connected to a relay that completes a 12V signal circuit wired in series with the E-stop
that closes a 500A rated contactor. Closing this contactor allows high voltage power to flow
through a 150A fuse to the main bus bar, which then distributes power to the VESC and the 48V
buck converter powering the stepper driver.

Throttle


https://secretlibrary.rccf.club/uploads/images/gallery/2026-05/ZkqkIM6tl1AsTvYl-image.png

When a throttle command is initiated by the pilot, the system relies on communication between the
ArduPilot software and the VESC. The throttle input is received by the RC receiver and sent to the
Cube flight controller. The flight controller outputs a PWM signal directly to the VESC. The VESC
interprets this signal to dynamically control the APISQUEEN 70167 main motor, adjusting the power
drawn from the 55V bus to increase or decrease thrust.

Throughout this process, the ArduPilot software streams real-time telemetry data such as battery
voltage and current draw through the telemetry radio.

Steering

Steering the vessel involves translating digital control signals into precise mechanical actuation via
the Arduino. A steering command from the RC controller is processed by the flight controller, which
sends a PWM signal to the Arduino Nano. The Arduino Nano translates this PWM signal into the
appropriate step and direction signals for the stepper driver. The stepper driver then physically
rotates the 48V 5A stepper motor to move the rudder.

To maintain accurate and responsive steering, a waterproof potentiometer physically monitors the
rudder's position. It feeds this positional data back into the Arduino, creating a closed control loop.

E-Stop

The emergency stop procedure is designed for physical isolation of the high-current systems while
keeping the "brain" of the boat online. Pressing the E-Stop physically breaks the 12V signal loop
that is wired in series with the flight controller's relay. Without the 12V signal, the 500A contactor
opens. This physically severs the connection between the main LiFePOa batteries and the high-
voltage bus bar. Power is cut to both the VESC (stopping the main motor) and the 48V regulator
(stopping the rudder's stepper motor).

Because the low-voltage electronics are on a completely isolated circuit powered by the LiPo
battery, the flight controller and RC receiver remain powered on. This ensures that the boat safely
kills its propulsion while maintaining data logging and connection to the ground control station.

For more information, visit the GitHub.
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https://github.com/RoboticsClubatUCF/RCCF-PEP

