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I Introduction

Técnico Solar Boat is a University project based in Instituto Superior Técnico, in Lisbon, composed of
students from different engineering backgrounds, specialized in the construction of vessels powered by

renewable energies, namely Solar and Hydrogen power.

The first prototype was assembled in 2017, just two years after the team’s foundation, signaling the birth
of the Sao Rafael (SR) series, composed of fully solar powered prototypes. Two more prototypes were
constructed in the space of 4 years. The most recent one, Sao Rafael 03 (SR03), was finished in 2021 and
it has been competing internationally ever since. Concurrently, the team started working with Hydrogen in
2021, with the construction of Sao Miguel 01 | the first hydrogen-powered prototype in Portugal, and,
even more recently, the team designed and built a fully autonomous, unmanned vessel, Sao Pedro 01

(SPO1).

The team competes internationally at the highest level, with its biggest competition, Monaco Energy Boat
Challenge, representing a hub for various teams from around the world to showcase their prototypes and
their engineering advancements in a series of tests of endurance, agility and speed. Técnico Solar Boat has
consecutively competed in Monaco since 2017 with its solar vessels and since 2021 with its Hydrogen-poweres
prototypes, having been awarded with a 2nd place in 2019 with SR02, a 3rd place in 2022 with SR03 and

inumerous Innovation Prizes for its advancements with Hydrogen.

The team tries to maximize the work done on the prototypes, reducing outsourcing, designing and assembling
everything in-house. This applies to the hull construction, the mechanical systems and, in particular, to

the Eletrical Systems of all the prototypes, where all of the embedded systems, cable management and
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code compiling is done by team members. Weipu Connector plays a crucial and vital role in this scenario,
providing the team with high-quality connectors that are a perfect-match for our applications, allowing us

to compete at the highest level.

IT The 2023/2024 Season

For 2023/2024, Técnico Solar Boat worked in the upgrade of Sdo Rafael 03, while simultaneously constructing
an entire new prototype: Sao Miguel 02, the sucessor of Sao Miguel 01. Both these prototypes were destined
to compete in the 2024 edition of Monaco Energy Boat Challenge, facing a competitive set of international
teams, representing Portugal and our sponsors in the most prestigious competition for sustainable yachting

in the world.

In particular, the construction of Sao Miguel 02 would represent a challenge for the team, as this vessel

represents an improvement over SMO1 in efficiency, robustiness and competitiveness. In pratical terms, this
would require an improved control of the Hydrogen Systems of the vessel, as well as a more modular layout
of the prototype’s systems. Once again, this would only be possible with the help of Weipu Connector and

their excellent materials.
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Figura 2: Sao Miguel 02 debut at Instituto Superior Técnico

IIT Weipu connectors

The Weipu connectors, more specifically the SF12, SA12 and WACS3 series, are essential in order to connect
all the systems in a safe and easy way. They are used for data and power in a variety of applications, guaranteeing

the modularity of our systems making it easier to debug and upgrade parts when needed.e
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II1.1 Battery Box

One of the upgrades that Sao Rafael 03 also received this year was a completely new battery, replacing the
old, damaged one. This new battery was designed to be more safe that the previous one, as to guarantee the

safety of the pilot and third parties, since the battery represents the most dangerous asset aboard the vessel.

Being enclosed in its own box, also constructed by the team, it’s important to have a sturdy way to power
all of the systems on the prototype. Particularly, the use of SF12 connectors with 2 to 5 contacts was crucial
to assure a fast and easy way to link all of the necessary systems that have different power and signal
connections. This flexbility, coupled with the rapid way to attach and disattach the connectors with the
included quick connect system of the connectors, allowed the team to easily and safely assemble the battery

box in the vessel when necessary.

Moreover, the IP67 rating of the connectors (explained in detail in the next chapter) allowed to protect
the contacts supramentioned from debris and salt water, extending the service life of the battery box and,

consequently, of the vessel itself.

Figura 3: SR03’s Battery Box
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IT1.2 Balance of Plant

For the new Sao Miguel 02, an enclosure was required for all electronics related to the control of the Fuel
Cell and accessory hydrogen systems. This enclosure needed to ensure the safe and reliable operation of
the PCBs while protecting them from salt water, debris, and other elements that could compromise the

electronics.

The Balance of Plant box is one of the most complex systems of the vessel since it controls the majority
of components in the vessel and therefore needs to receive and send signals all across the network with

different protocols.

For low to medium power applications, SF12 connectors from Weipu were selected as the standard. These
connectors are made of brass with chrome plating, designed for applications that require a fast connection
and easy grasp. Given that the enclosure is designed to be inside the vessel, an IP67 rating was deemed

sufficient to resist small accidental water splashes.

Male contact cable connectors were used for all sensors, pumps and valves in the hydrogen system. Correspondingly,
the female rear-nut mount version was chosen for the enclosure. Connectors with 2 to 5 contacts were used

to take advantage of the current rating per pin.

To deliver power from the main battery to the Balance of Plant enclosure, a connector capable of supporting
a larger load current was required. The WAC3 Bayonet connectors were chosen for this purpose, with

current ratings up to 20A.

The WAC3 connector, with its three contacts, provides the necessary flexibility to deliver both 24V and
12V through the same connector. Additionally, it ensures that the ground connection remains connected
until the positive leads are disconnected. This feature enhances system safety by allowing all components to

discharge any stored energy before they are handled.
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Figura 4: SM02’s Balance of Plant Box

II1.3 Ease of assembly and Robustness

Every year we need to change cables and make new ones since we are always improving and developing
the systems in our prototypes. The Weipu connectors make it easier to complete this task since they are
extremely easy to desolder from a cable and salvage to be used in different applications. This is not only a
huge time saver but also a way to prevent waste and give second live to our connectors without the need to

crimp new contacts or buy different pieces.

The gold plated contacts provide an excellent protection against excessive heat exposure during soldering
and enhance the overall durability of the connector. Gold platting also serves as an effective barrier from

oxidation and corrosion, both very important for marine environments.

The connectors can be fully opened, giving easy access to the contacts on the inside and still managing to
achieve a IP67 and IP65 rating for the SF12 and WAC3 respectively. This feature is even more important in

our application since in a vessel there is always the risk of water to reach the connectors.
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