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Executive Summary

This paper is an in-depth environment scan of global uncrewed surface vehicle (USV) and
uncrewed underwater vehicle (UUV) developments, specifically focusing on armed
platforms that can supplement the fires of the RCN fleet. It summarizes different platforms
that are now being deployed globally to understand mission sets and the vehicles’ intended
roles within proposed fleet architectures. These USV capabilities have been categorized
based on size and role. The five USV categories include large USVs, medium USVs, small
USVs, one-way-attack (OWA) USVs, and USV carriers of uncrewed aerial vehicles
(UAVs). Due to the immature nature of armed UUV technology, these systems are
presented together.

From this overview, this paper offers impressions on why NATO allies are investing in
uncrewed platforms and how a future RCN fleet architecture could integrate these assets
with traditional warships.

Uncrewed Platform Investment

The War in Ukraine has initiated a new revolution in military affairs. Drones, long an expensive
auxiliary service, have become both cheap and plentiful and, in the process, are increasingly
dominating the battlefield. Maritime drones have seen extraordinary success, moving from concept
designs at the outbreak of the war to now effectively sidelining the Russian Black Sea Fleet.

These radical shifts have, naturally, provoked a reaction in NATO countries, as research and
development is expedited. Adversaries, too, are beginning new programs to enhance naval forces
with the sorts of reconnaissance and strike capabilities that have proven their utility in Europe.
Canada is no exception to this trend. Indeed, given the small size of the RCN, the loss of a major
combatant would be devastating, and the force may, therefore, become even more reliant on
expendable assets than its partners or adversaries.

The cost of drones also opens new opportunities for the RCN. With a constrained budget and high
shipbuilding costs, uncrewed systems represent the only affordable avenue for generating both the
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mass and firepower needed to fight in modern high-intensity warfare. In a threat environment that
is intensifying daily, there is, as the US Chief of Naval Operations (CNO) declares, “a need for
more munitions on more platforms in more places.”!

Maritime drones also offer speed-of-build advantages. While the RCN’s recapitalization is well
underway, it will take at least 20 years to complete. In an immediate threat environment, Canada
needs assets that could be built in weeks, not decades. As Ukraine has shown, quantity has a quality
all of its own, and the ability to scale up industrial production lines in a crisis is critical.

Ukraine has also shown the need for a greater dispersal of forces — for surveillance and attack.
Drones offer radical new potential for such distributed fleet architectures.? Intelligence,
surveillance, and reconnaissance (ISR) are the essential facilitators of modern combat operations
across domains,® and ISR-based USVs/UUVs can form resilient mesh networks to enhance over-
the-horizon targeting (OTH-T) operations, maximize fires potential, and create increasingly
accurate understandings of battlespaces.* With kill chains established, USVs can also engage from
a range that would be hazardous for crewed vessels.

This need for mass and innovation is magnified by China’s rapidly expanding military-industrial
infrastructure.® As of September 2023, China’s shipbuilding capacity was 232 times greater than
that of the United States.® Canada and its NATO allies cannot outbuild China in a conventional
shipbuilding race. Of great concern, China’s industrial base is also, by some indications, gearing
up for conflict — with a declared intent for the People’s Liberation Army (PLA) to be ready to
invade Taiwan by 2027.” With colossal industrial capability and the world’s largest shipbuilding
capacity, the PLA services are intent on developing a “warfighting ecosystem” intended to triumph
over Taiwan and its allies.®

In this rapidly evolving world, the RCN needs to adapt. In practice, this means generating more
mass, more dispersed capabilities, more sensors, and greater fires potential.® USVs and UUVs
must be a part of the solution.'® These are cheap force multipliers that can be produced en masse
and deployed into dangerous situations by a country (rightly) averse to battle casualties.

This report is an in-depth environment scan of the maritime drone ecosystem. It provides an
overview of global developments and priorities to offer the RCN and the Government of Canada
a snapshot of what is available today and what may be needed tomorrow.

Guiding Principles and Operational Conceptualization

Fundamental to a realistic future fleet design — which efficiently employs available resources — is
the procurement of platforms that coincide with a clear operational concept.!? This mandates a
systems-level approach to define required capabilities, their mission sets, and how they integrate
into the fleet’s Standard Operating Procedures (SOPs) and tactics, techniques, and procedures
(TTPs).® As the Ukrainian Navy has shown, this could even include abandoning or transforming
traditional roles and mission sets to ensure that a fleet is ready for the future fight.!

To draw lessons from allies for such a plan, Canada should consider German naval policy. In March
2023, the Deutsche Marine published Das Zielbild fiir die Marine ab 2035 (The Target Picture for
the Navy of 2035).2® Here, the Germans have identified four primary guiding principles for their
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future fleet. These are resiliency, a future-oriented force, multi-domain operations, as well as mass
and combat capability.’® Similar principles should guide the RCN in its procurement of USV/UUV
assets as Canada once again looks to punch above its weight.!’

Owing to the extensive range and diversity of platforms and programs, this overview will present
systems in an order that takes their specifications, intended roles, mission sets, and armaments into
account. Measurements have been converted to metric when possible.

The Maritime Drone Ecosystem

Large Uncrewed Surface Vehicles (LUSVs)
The United States

The United States has the most developed LUSV programs. Future US Navy LUSVs are
envisioned to be between 60 and 90 metres (m) long and have a displacement of between 1,000
and 2,000 tons.'® They will be the size of corvettes: smaller than frigates but larger than patrol
craft.!® The US Navy has directed that upcoming LUSV platforms include certain specifications.
Firstly, the primary mission set of US Navy LUSVs will be anti-surface warfare (ASuW), and thus,
they are to be armed with strike payloads in the form of anti-ship and land-attack missiles.?’ To
carry their intended armaments, LUSVs may be equipped with vertical launch systems (VLSs)
with 16 to 32 missile tubes.?! At least initially, these LUSVs may be considered optionally or
lightly crewed ships. Small onboard crews will assist the US Navy as it develops, trials, and
incorporates new USV-applicable technologies and operating concepts.??

LUSVs will be a key enabler to take Distributed Maritime Operations (DMO) from
conceptualization to practice. LUSVs are planned to forward deploy with individual crewed
combatants or to augment the firepower of larger task forces.?® The first LUSV will be procured
in fiscal year (FY) 2027 at a cost of US$497.6 million.?* Two LUSVs in FY2028 will have a
combined estimated cost of US$652.8 million — or US$326.4 million each.?® FY 2029 will see the
addition of three LUSVs, each with a cost of US$331.4 million, for a total of US$994.3 million.?®

In addition to the new LUSV procurement program, the US Navy currently operates a set of
existing prototype LUSVs, which form part of the US Navy Strategic Capabilities Office’s Ghost
Fleet Overlord program.?” This program was initiated in 2018 to accelerate the integration of
LUSVs into the fleet.?® The initial phase of development concluded in 2019 when the first two
platforms, USV Ranger and USV Nomad, executed standard operating procedures in compliance
with the Convention on the International Regulations for Preventing Collisions at Sea, with over
600 hours of autonomous testing and several long-range voyages in navigationally complex
environments.?® The last two platforms are USV Mariner and USV Vanguard, the former of which
is equipped with the Aegis Combat System.*® Ranger and Mariner are also optionally crewed.3!

Australia
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With the release of the Enhanced Lethality Surface Combatant Fleet Analysis, the Australian
Government has agreed for the Royal Australian Navy to procure large optionally crewed surface
vessels (LOSVs).32 LOSVs are intended to supplement fires, increase joint force durability, and
reduce naval crewing requirements.® Six LOSVs are intended to be built in western Australia’s
Henderson Shipyard and will increase the Tier 1 surface combatant fleet’s VLS cell capacity
through their inclusion of an undesignated number of VLS cells.3

Germany

Like Australia, Germany’s Deutsche Marine plans on having 18 supplementary Future Combat
Surface Systems (uncrewed corvettes) to augment the 21 to 24 crewed frigates and corvettes of its
2035 fleet.*®

China

China has arguably built the largest uncrewed surface combatant to date.*® While US Navy Ghost
Fleet Overlord vessels have a larger displacement of 673 tons, they have multi-role functions.3’
The JARI-USV-A Oreca, or possibly “Killer Tiger,” features a trimaran hull, VLS cells, and a stern-
mounted helipad for vertical take-off and landing (VTOL) UAVs such as the WZ-5B.% Covert
Shores notes that its integrated mast and multiple radar arrays distinguish it from other large
USVs.*® The JARI-USV-A Orca features a displacement of 420 tons, a length of 58m to 60m, a
width of 23m, and a draft of 2m.*® Its maximum speed is 40 knots (kn), with a range of 4,000
nautical miles (nm).*! It features dual diesel-electric propulsion, four to 12 VLS cells, two
lightweight torpedo tubes, and one remote weapon station, and it has been seen with HQ-10
surface-to-air missiles (SAMs).* It is additionally fitted with an active electronically scanned array
(AESA) radar and the capacity to carry UUVs onboard.*®

Medium Uncrewed Surface Vehicles (MUSVs)
The United States

The US Navy defines MUSVs as USVs that are less than 60m in length and that have
displacements of under 500 tons, thus being generally comparable to patrol craft.* Similar to their
LUSV counterparts, American uncrewed platforms must be high endurance, low cost, and
equipped with reconfigurable modules and payloads. According to a recent Congressional
Research Service report, future US Navy MUSVs will concentrate on ISR and targeting (ISR-&T),
counter ISR-&T, and information operations (I0) missions.*> MUSVs will add sufficient mass to
gain the benefits of these capabilities at scale and thus will greatly improve distributed situational
awareness.*® While US MUSVs are mainly ISR platforms, the upcoming MUSV program is
included here due to its sizeable impact and necessity for the implementation of future US Navy
DMO.

However, between FY2025 and FY2029, there are no planned MUSV procurements. Yet, in July
2020, L3Harris Technologies was awarded a contract to build a single MUSV prototype for
US$34,999,948.4" The contract included options for an additional eight MUSVs, for a combined
total of US$281,425,446. L3Harris will utilize its ASView autonomous technology in a
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commercially derived, yet purpose-built, 59.5m-long platform. L3Harris will provide systems
integration and autonomous mission technologies; however, Gibbs & Cox and Incat Crowther will
provide the ship design, and Swiftships will complete the construction.*®

In addition to the upcoming MUSV program, the US Navy presently operates a set of currently
experimental MUSVs. These platforms were established through the Anti-Submarine Warfare
Continuous Trail Uncrewed Vessel (ACTUV) program of the Defense Advanced Research Projects
Agency (DARPA).*° Both of these ships feature a compact bridge with no crew quarters and are
intended for anti-submarine warfare (ASW). USV Sea Hunter and USV Sea Hawk are classified
as Class II1 USVs by the US Navy.>® USV Sea Hunter is 40.23m long and 15.24m wide, displacing
140 tons, while Sea Hawk displaces 145 tons.* In 2017, the contract awarded to Leidos to build
Sea Hawk was for $US35.5 million.>? According to the US Naval Institute, it adopted and
integrated 300 lessons from Sea Hunter .5

The Netherlands

The Royal Netherlands Navy plans on procuring two lightly crewed support platforms that will
assist its air-defence frigates.>® For a proposed investment ranging from US$279 million to US$1.1
billion, these platforms will be armed with SAM missiles to counter incoming anti-ship missiles
and drones.>® It is important to note that it is unclear what is included in this wide-ranging price
estimation. Nevertheless, these two proposed air-defence USVs are 53m long with 9.8m beams.
Notably, they will displace 550 tons, slightly larger than the US Navy’s definition of a MUSV.%®

In comparison, the De Zeven Provincién—class air-defence frigates that these USVs will assist are
144.2m long and 17.5m wide and displace 6,000 tons.>” Crewed by eight sailors, the lightly crewed
support ship will be built by the Dutch shipyard Damen, and Israel Aerospace Industries will be
providing combat capabilities. Its primary weapon will be the Barak extended-range interceptor
SAM missile, with an interception range of 150 kilometres (km) and a maximum altitude of 30km.
The manufacturer states that this missile is capable of low-signature and 360° vertical launch, with
a high immunity to electronic counter-measures with swift and reliable target acquisition.”®
Additionally, Israel Aerospace Industries will providle HAROP long-range munitions and
electronic warfare suites for the platforms.*®

China

The People’s Liberation Army Navy (PLA-N) and Chinese research programs have been
experimenting with MUSVs. In February 2024, at the World Defense Show Exhibition in Saudi
Arabia, the China State Shipbuilding Corporation (CSSC) unveiled the “Thunderer” A2000 USV.®
This uncrewed surface combatant — 45m long and displacing 280 tonnes — is equipped with twin
diesel engines and two controllable-pitch propellers, allowing for a top speed of 35kn.5! A trimaran
hull that decreases its radar cross-section further highlights the necessity of stealth for survivability
in the modern naval battlespace. The Thunderer A2000’s primary capabilities are eight VLS cells.®?
Depending on the source, these VLS cells may be equipped with HQ-10 short-range SAMs, FM-
3000N medium SAMs, or CM-802B short-range SAMs, all focused on incoming missile and drone
interception.5®
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To compliment the eight VLS cells, an additional total 24 port- and starboard-mounted cell
launchers can deploy loitering munitions alongside a single 30-millimetre (mm) cannon. While the
platform does not itself carry ASuW or ASW armaments, the Chinese have asserted that its
command and control (C2) features allow it to direct smaller USVs — with such mission sets —
within its zone of influence and air defence cover. ISR and OWA -strike-capable VTOL UAVs are
deployable via a designated launchpad.®* An AESA radar for surface and air surveillance is present,
a capability shared with the larger JARI-USV-A Orca.%® The Chinese MUSYV is controlled from a
land-based station, with increased operational range provided through satellites. Chinese CSSC
employees at a Malaysian exhibition insisted that simulations have displayed a 600km C2 range.®®
The Thunderer A2000 is intended to be deployed in littoral waters and is capable of operating
independently or within a networked fleet.®” In peace, this ship can still provide ISR functions, and
in war, it promises air defence and uncrewed C2 and range extension for strike-capable UAVs.5%

USV/UAV Carriers

China

In May 2024, Naval News reported on the PLA-N’s upcoming fourth operational aircraft carrier.®
However, this carrier, unlike the others, is dramatically smaller and believed to be the world’s first
dedicated fixed-wing UAV carrier.” Silently launched in December 2022, the flight deck is one-
third the length and half the width of a US Navy or PLA-N super carrier, making it slightly shorter
and wider than the average escort carrier of the Second World War.”* While crewed fixed-wing
aircraft could operate from the platform, the inclusion of a straight deck would be seemingly
anachronistic, as aircraft cannot simultaneously land and take off. Satellite imagery indicates that
the flight deck is very low, making it even less likely that a full-sized hangar exists, further
suggesting its use as a dedicated drone carrier.”? The carrier’s island superstructure is on the
starboard side, with the marked runway along the vessel’s port.”® The runway is large enough to
accommodate platforms equivalent to the General Atomics MQ-9 series.”* Additionally, the
existence of a runway and not simply a launch rail or catapult suggests that the UAVs operating
from the vessel are not just OWA UAVs. The broad catamaran hull is also unique, as it has never
left the pages of aerial vehicle carrier concept design.”

UAV carriers are highly cost effective compared to conventional super carriers and require little to
no onboard crew.’® While they do not contain the same capabilities, their mass production via
Chinese shipbuilding can ensure a strong, prolific, and dangerous adversarial UAV presence in the
South China Sea’s littoral waters.”” Additionally, such carriers compliment the Thunderer A2000
by carrying more offensive and ISR-capable UAVs, while benefiting from the latter’s air defence
cover. Consequently, it was believed important to include USV or lightly crewed dedicated drone
carriers in this report. These USVs can be argued to be offensively armed through their carrying
of UAVs with either missile, torpedo, or OWA armaments. They provide unique aerial and loitering
capabilities at mass for a fraction of the cost of conventional carriers and aircraft.”

Open-source intelligence (OSINT) imagery spotted the carrier at a shipyard along the largest river
in Eurasia, the Yangtze, and distantly located from the bustling shipyards of Shanghai. Alongside
the large UAV carrier, the image shows two smaller UAV carriers and barges.”® Independent naval
analyst H.I. Sutton claims these platforms are used in training to represent PLA-N adversaries and
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are known as the “Electronic Blue Force.”®® Subsequently, it is possible that the large UAV carrier
may serve in a similar capacity, in addition to further testing and developing PLA-N UAV carrier
operations.5!

Iran

Alongside the PLA-N, China’s co-enabler of the Russian invasion of Ukraine, Iran, has taken an
interest in translating the UAV carrier concept into a hard capability. Iran chose to convert the
container ship Perarin into a UAV carrier. While the carrier is thus not purpose-built, this approach
often is cost effective and allows for the faster deployment of new capabilities.®? Work is believed
to have begun in May 2022 near Bandar Abbas by the Iran Shipbuilding & Offshore Industries
Complex Company.®® The conversion was commissioned for the Iranian Revolutionary Guard
Corps (IRGC) Navy, not to be mistaken with Iran’s other maritime service, the Islamic Republic
of Iran Navy (IRIN).3

The ship, named Shahid Bagheri, seemingly left port for its first excursion on June 8, 2024,
according to an unofficial Iranian naval force social media account.®® Satellite photos from
BlackSky later confirmed that during December 2024, at the latest, the carrier was seaworthy and
had left port.%® The 240.8m-long UAV carrier accommodates an angled flight deck and ski-jump
for takeoff on the port side.®” The original superstructure of Perarin is retained, spanning the entire
width of the deck.®® Resultantly, a mandatory angled deck was required, as opposed to the PLA-N
UAV carrier’s straight deck design.®® Further, the old starboard superstructure necessitated the
construction of a significant overhang on port to incorporate the flight deck.*® Questions regarding
the practicality of landing due to the narrow angled deck and its proximity to the remaining original
superstructure have been raised.®! This leads to speculation for the probable inclusion of arresting
wires.%?

It is currently unclear what UAVs will comprise the carrier’s air wing, yet it can be assumed that
it will likely include platforms from the extensive array of OWA UAVs that Iran currently fields.%
Even behind the superstructure, the aft deck provides ample space for additional VTOL or small
catapult-launched systems.®* For example, it would easily accommodate a HESA Shahed 136
launch system. This UAV loitering munition, mass-produced by the Iranian Shahed Aviation
Industries, is believed to have a 30kg to 50kg warhead, a 2,500km operational range, and an
estimated domestic production cost of only US$10,000 to US$20,000 per unit.*> Additionally,
alongside China and others, Iran has already successfully test-fired containerized ballistic
missiles.% These ballistic missiles, disguised and encased in standard shipping container exteriors,
have reportedly been fired by one of two other IRGC carriers. Two other warships, Shahid Mahdavi
and Shahid Roudaki, were also designed to carry UAVs, helicopters, and missile launchers and
were originally converted from container ships.%’

Turkey

The Turkish Naval Forces (TDK) have also taken seriously the potential force multiplier effects of
UAVs for naval warfare.® The largest warship in the Turkish fleet is also claimed to be the world’s
first dedicated carrier for combat-capable UAVs.*® Originally conceived as a helicopter carrier in
2013, TCG Anadolu is now designated as a UAV- and helicopter-carrying amphibious assault ship.
The final specifications in 2015 dictated a price of US$1 billion, and the warship was delivered to
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the TDK in April 2023.2%° The warship displaces 24,660 tons in an UAV carrier configuration and
27,436 tons while in an amphibious assault ship configuration.’”* A length of 231m, a beam of
32m, and a height of 58m create a flight deck of 5,550m? with six landing points.%? Fully loaded,
TCG Anadolu’s maximum speed is 21kn, and it can carry 11 UAVs and/or ten helicopters on the
flight deck and 30 UAVs and/or 19 helicopters in the hanger.

Armed Turkish UAVs, including the Bayraktar TB3 and the upcoming stealth jet-powered
Kizilelma, will be operable from TCG Anadolu.'® This ship thus offers the Turkish Naval Forces
capabilities such as UAVs loitering with air-to-air, anti-tank guided, anti-radiation, anti-ship, air-
to-surface, and cruise missiles.!% The small, light attack aircraft Hurjet, under development by
Turkish Aerospace Industries, can also operate from the vessel.!%® TCG Anadolu features an
onboard hospital with two operating rooms and the ability to carry 93 armoured vehicles, including
main battle tanks and amphibious infantry fighting vehicles, as well as a compliment of 1,223
personnel.1%®

Why UAV Carriers Are Included

While TCG Anadolu is a large, crewed vessel, its inclusion within this report was deemed worthy
for two reasons. Firstly, while the multi-purpose carrier is not itself a method to economically
supplement the fires potential of the Turkish Naval Forces, the diverse array of capabilities that
onboard UAVs and their munitions provide certainly are. They significantly bolster fires capacity
through their perceived threat, loitering potential, and extensive range, which is provided through
their deployment from a mobile seagoing platform.%’

Secondly, and more broadly for all carriers, UAV carriers have been included in this report to
highlight the diverse methods by which even non-water-based uncrewed assets can
unconventionally enable capabilities that have become out of reach for smaller seafaring navies as
traditional carriers have become larger and more expensive.!%® Supplementing traditional thinking
with experimentation enables the creation of new platform combinations and operating concepts
that are dramatically reducing the capability gap between asymmetric forces.!®® The carrier
example was highlighted to show the serious foreign implementation of one such idea. It illustrates
the need to explore what is currently being done, even if it is somewhat divergent from perceived
desires, as it can inspire further propositions. For example, further experimentation could seek
naval UAV capabilities through more economic and smaller repurposed carriers.!!°

New and Upcoming Small UAV Carriers

Indeed, recent news articles as of January 2025 are further reporting that Ukraine is deploying
first-person-view (FPV) OWA UAVs to attack Russian warships from small Ukrainian USVs. 11!
Moreover, the Royal Netherlands Navy (RNLN) is experimenting with a small surface mothership
currently known as the USV90.11? It is 9m long and will carry a host of smaller uncrewed vehicles
for a variety of purposes, though it is currently focusing on mine countermeasures (MCM).113
However, the USV90 is more of an exception than the rule as a multi-purpose carrier. Generally,
the smaller an uncrewed surface vehicle becomes, the more likely it is to have a specific and
distinct function. While that is not to say that multi-role and ISR-capable vehicles will not play
important roles in future warfare, this report will focus on the rapidly expanding list of smaller
armed USVs.
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Small USVs
China

The previously mentioned PLA-N JARI-USV-A Orca “Killer Tiger” is not the first model of
Chinese armed USV to be developed. Another smaller design was first developed by the No.716
Research Institute or Jiangsu Automation Research Institute (JARI).}** This original JARI USV
had a length of 15m, a breadth of 4.8m, a depth of 1.8m, and a displacement of 20 tons, and it was
propelled by a single water jet.!'® With a maximum speed of 42kn, a range of 500nm, and a sensor
suite featuring Active Phased Array Radar (APAR) with four fixed panels, the USV design is also
heavily armed and can be fitted with sonar for ASW.!!® It features potentially a 30mm remote
weapon system (RWS) or a 57mm gun, optional pod-guided or unguided rockets, and 2x4 VLS
cells that can deploy surface-to-air missiles and SeRAM missile defence.!'’ Additionally, two
optional single torpedo launchers (lightweight armaments like the single-propeller electric-driven
ET-52C, based on the Italian A.224S and components from the Mk 46 torpedo) could be added on
either side of the superstructure.!'8

Turkey

While the 15m-long JARI USV demonstrates China’s investment in developing small, armed,
uncrewed platforms, Turkey has the most diverse and developed small USV program. Its extensive
research and development has resulted in small USVs specializing in long-range anti-surface
warfare (LR-ASuW), ASuW, anti-air warfare (AAW), ASW, MCM, ISR, electronic warfare (EW),
firefighting and search and rescue (SAR), scientific research, and OWA swarm USVs and seaborne
targets.!® The ULAQ, a series of drones produced by Turkish companies ARES Shipyard and
Meteksan Defence Inc., has a variety of capabilities and roles.!?® The base platform has a length
of 11m, top speed of 35kn, and range of 400km.'?! It can be piloted via ground or vessel-based
stations. The ULAQ ASuW G/M is armed with four 150km CAKIR anti-ship/cruise missiles or
220+km Atmaca anti-ship and one 12.7mm RWS (Remote Weapon System).'??

There are four other shorter-range ASuW warfare variants, with armaments containing either eight
Cirit guided rockets or four L-UMTAS anti-tank guided missiles (ATGMs) and/or a single 12.7mm
RWS.12 The ULAQ AAW is armed with four SUNGUR man-portable air-defence systems
(MANPADS) and the ULAQ mine countermeasure vehicle (MCMV) with one mine-hunting
remotely operated vehicle (ROV), two Roketsan ASW rocket launchers, and a single 12.7mm
RWS. There are five ASW ULAQ variants. The first two, LT 1 and 2, are armed with two 25+km,
324mm ORKA torpedoes, as well as either 12 sonobuoys or one sonar and one 12.7 RWS. ASW
LT 3 and the secondary configuration of the ULAQ MCMYV feature one Roketsan ASW rocket
launcher and one 12.7mm RWS or one 50+km, 533mm AKYA torpedo, two Roketsan ASW rocket
launchers, and one 12.7mm RWS, respectively. The ISR and SAR variants feature EW, jamming
payloads, chaff launchers, water pumps, and inflatable life rafts.!?* An official of the Turkish
Secretariat of Defence Industries claimed that the ULAQ unit price average was a “few million
US dollars, depending on configuration.”'%°

Sefine Shipyard’s redesignated Constellation class (previously RD09 and NB57) has been cited as
the first multi-role USV, asserting that the platform’s two outrigger hulls each provide space for an
additional weapon station.’?® The three weapon stations have been used to create four variants.
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When in a trimaran configuration and armed with four 25+km, 324mm ORKA torpedoes, a
Roketsan ASW rocket launcher, 20 sonobuoys, and a single 12.7mm RWS, it is deployed for ASW
missions.'?” The patrol variant features one 12.7mm RWS and sonar, while the coastguard
subvariant features no sonar.'?® Lastly, the more heavily armed ASuW trimaran variant has eight
L-UMTAS ATGMs or 16 Cirit guided rockets, anti-ship missiles, KUZGUN guided
missiles/rockets/long-range ATGMs, a single 12.7mm RWS, and 20 sonobuoys.*?°

Dearsan Shipyard, operating out of Istanbul, contributes two platforms to this extensive collection,
the USV 11 and USV 15. Like their names suggest, they are 11m and 14.79m long, respectively.*
The USV 11 comes in two ASuW variants. The first features a Yalman weapon station with either
eight Cirit guided rockets or four L-UMTAS ATGMs, while the second boasts one 12.7mm
RWS.5! The USV 15 ASuW is armed with eight Cirit guided rockets or four L-UMTAS ATGMs
and one 12.7mm RWS.33 The C2 station includes a wideband transceiver for line-of-sight
data/image transfer and satellite communications (SATCOM) for over-the-horizon
communications (OTH-C).1® Additionally, featuring a composite hull, a 300nm range, a beam of
3.83m, a draft of 0.75m, two diesel engines, two water jets, and one diesel generator, USV 15 is
capable of reaching 60kn.** Another small ASuW USV named the SANCAR SIDA has been
designed by Yonca-Onuk Shipyard.'® It and other similar Turkish small ASuW USVs feature the
same armament as the USV 15 and some ULAQs.*%

It is important to note that small USVs can be transported by land, air, and ship, including landing
platform docks (LPDs) and landing helicopter docks (LHDs). Specifically, the Turkish Naval
Forces’ TCG Anadolu UAV carrier/assault ship has been cited as one such example.'*” While small
USVs are easily air and ground transportable and are able to rapidly deploy to protect a nation’s
littoral waters, the ability for navies to deploy them in blue waters via motherships or carriers
allows smaller seafaring navies a chance to bring sizeable armaments with them that would
otherwise be more costly and difficult to transport.

Warships like frigates and destroyers are often outfitted with helicopter hangers. These spaces and
other modules should be investigated and possibly retrofitted to transport smaller armed or OWA
USVs. If the future River-class destroyers of the RCN were able to install a USV transport module,
it would dramatically increase their potential fires capability and their perceived
ASuW/ASW/AAW threat and deterrence.

Essential Lessons from Ukraine: The Advantages of Smaller Platforms for
Threatened Middling Powers

UKkraine

While Turkey has shown extensive development in small USVs, the nation that has shown the
greatest innovation in the field and whose navy has far exceeded expectations in the largest
conventional conflict since the Second World War is the free and democratic Ukraine.!® The
Ukrainian Navy has proven that USVs are an important asset for naval warfare and anti-access/area
denial (A2AD) in littoral waters. The Ukrainian Navy’s use of non-traditional assets, lack of large
warships, and successful attacks in the Black Sea and Sevastopol stand testament to this fact.®
Moreover, and importantly, Ukraine’s USV and UUV programs are products of necessity during a
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21st-century conventional war of attrition.}*? Therefore, if Canada is to ensure its ability to deter
and potentially sustain combat operations in an increasingly likely scenario, it would be judicious
to incorporate the lessons Ukraine has learned into its own operating procedures and platform
specifications.

Firstly, current naval requirements have been created in a peacetime or a “Global War on Terror”
mindset, and naval analyst H.I. Sutton argues that this is why many navies have chosen not to
focus on integrating one-way-attack (OWA) platforms into their current or future capabilities and
requirements.*! Secondly, Ukraine has leveraged its civilian commercial industry to supplement
purpose-built military platforms.!*? Arguably, the simplest platforms that can be created by civilian
industry, without the need for extensive conversion and expensive equipment, are small OWA
USVs. In Ukraine, small communities and organizations have formed to build OWA USVs, even
using their personal home garages in Kyiv.1*3 This further highlights the importance of practical,
easily serviceable, expendable platforms. These clearly have a role on the battlefield and can
supplement more purpose-built systems. Commentators have long argued that bureaucratic debates
during peacetime on multi-role potential — and the desire to ensure long service lives — have
resulted in overly engineered and expensive platforms.'4*

Thus, the third lesson from Ukraine is to understand that militaries and civilization itself are facing
a time of rapid technological innovation.*> Canada is procuring large warships in the upcoming
River-class guided-missile destroyers (DDGs), as well as crewed diesel-electric, air-independent
propulsion, or fully electric submarines. However, neither will be operational in any meaningful
form for over a decade.'*® As over-quoted as it is, the musing of Prussian military strategist
Helmuth von Moltke the Elder “that no plan survives contact with the enemy” is prudent advice
here.'*” As the impacts of new technologies only accelerate, we are unable to predict what future
war will look like. Larger, more expensive platforms require vast monetary and time investments,
while possibly being outdated or quickly destroyed in a coming large conventional war.'*® Quality
is important, but it cannot make up for a lack of quantity. In a future conflict, the current small size
of the RCN ensures that any ship not in active service, due to damage or maintenance, is a massive
loss to the RCN’s operational capability. Therefore, this report would suggest diversification
through a focus on supplementing our crewed fleet with smaller USVs/UUVs/OWAs. These, as
shown previously, can even operate from warships for blue-water operations. Large USVs/UUVs
are exponentially more expensive than smaller counterparts, and Ukraine has already proven these
economic platforms to be combat effective and logistically easier to deploy and operate. For
example, in future Canadian Arctic A2AD missions, River-Class destroyers and submarines could
be supplemented with loitering OWA UUVs with 1,000km ranges — like the Ukrainian Marichka
OWA UUYV - and pose threats to surface and under-ice subsea threats.

In addition, due to the more attritable nature of smaller uncrewed platforms, it is then economically
viable to consistently replace aging or destroyed platforms and to integrate decisive design
improvements and new technologies into following production. Such platforms are meant to be
used without worrying extensively about their longevity, diverging from the sunk time and cost
fallacy that evolved as a symptom of the fascination with overly expensive bespoke designs during
the Global War on Terror. This sunk time/cost fallacy is a misconception that must be discarded to
prepare for the next serious conflict. Furthermore, a related point specifically regarding OWA
USVs must be made to provide reasoning for why Western navies must not specifically avoid
them. [f OWA USVs are deployed, they should not be considered wasted due to their likely inherent
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non-reusable nature. If they defeat an adversary through their loitering deterrent presence or the
destruction of their target, then they successfully achieved their objective. In this regard, it is
rational and more prudent to consider them munitions whose follow-on replenishments may even
include further improvements.

The last consideration and fourth lesson from Ukraine surfaces from the multiple advantages of
the production infrastructure for small USVs/UUVs. Firstly, their production does not require nor
need to impact existing military-industrial infrastructure that is designed for the construction of
larger platforms.'*® Secondly, in case of potential attacks and strikes on Canadian territory, more
dispersed, smaller, and possibly hidden infrastructure is harder for an adversary to target and
destroy, as seen in Ukraine. Thirdly, investment in this uncrewed platform category supports the
diversification of industry and potential smaller future startup Canadian defence companies, only
benefiting Canadian resiliency and even sovereignty, as Canada would rely even more on
indigenous designs. As of 2018, 90% of Canadian defence firms were small to medium sized,
according to the Senate of Canada.'*® This is keeping in mind that OWA designs can be ingenious
quality products even with their intended expiration on use, as will now be highlighted.

One-Way-Attack (OWA) USVs
Ukraine

The Maritime Autonomous Guard Uncrewed Robotic Apparatus (Magura) Series is manufactured
by the Ukrainian state-owned SFTE SpetsTechnoExport. It is used by the Main Directorate of
Intelligence (GUR) of Ukraine’s Ministry of Defence.’® As of September 2024, the Magura V-
Type is the latest known model in the series.'®? Ivan Sybyriakov, the Uncrewed Systems Manager
at SFTE SpetsTechnoExport, stated that the Magura V-Type is capable of housing more weapon
modules than are publicly known.>® The export model, the Magura V5, has multiple missions,
including ISR, SAR, mine warfare (MIW), fleet security and patrol, OWA, and AAW. The AAW
“FrankenSam” is armed with AA-11 Archer (R-73) air-defence missiles that are taken from Su-27
Flanker and MiG-29 Fulcrum fighter aircraft.’® As of November 11, 2022, the Armed Forces of
Ukraine stated that a Magura USV costs 10 million hryvnias or, converted to 2025, CAD$342,000
or US$238,000 per unit.*>®

The Mykola was the first Ukrainian OWA USV revealed, and it was used in the attack on the Black
Sea Fleet in Sevastopol on October 29, 2022.1% The Mykola’s estimated price according to
Ukrainian sources is US$250,000, and it has been created from commercial/recreational boating
parts.’®” The USV features a length of 5.5m, a 1,000-kilogram (kg) maximum weight, a 200kg
payload, a 430nm range, 60 hours of autonomous operation, and a top speed of 43kn.*® It can
navigate via automatic global navigation satellite system (GNSS), inertial, and visual methods,
and it has three high-definition (HD) video streams and 256-bit encryption.t*®

The Mamai OWA is a reliable and battle-tested design used by the Security Service of Ukraine
(SBU) in its attacks on the Russian Ropucha-class landing ship Olenegorsky Gornyak and tanker
Sig %9 Both ships were significantly damaged far from Ukrainian-controlled territory. It is known
that the Mamai is larger than the Magura, but an analyst notes that the overall dimensions are
compact.'®! This increased volume can either be used for fuel for long-range operations or for a
larger payload.®? With a top speed of 60kn, it is significantly faster than the Mykola. It features
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up to two satellite communications antennas and an electro-optical camera ball. The Mamai OWA’s
warhead is detonated when one of the three impact sensors protruding on the bow contacts the
target.163

The Sea Baby series, operated by the SBU, was reportedly the USV used on July 17, 2023, to
attack the Kerch Bridge.!® It is 6m long, 2m wide, stands 0.6m above the waterline, is propelled
by twin water jets driven by 2x200-horsepower (hp) inboard motors, and has a 49kn maximum
speed, a 540nm range with additional fuel tanks, a payload of 850kg, and satellite
communications.®® The main payload is an OWA charge, but the Sea Baby can additionally carry
RPV-16 thermobaric rockets. Two/four/six rocket tube configurations have been seen. The RPV-
16’s range is 1,000m, and it is thus summarized to have three different uses. It could be used as
the primary weapon in an attack or even as a standoff defence weapon against surface threats.
However, it may also be used in the OWA ram, where the rocket launch is used to bewilder the
enemy and prevent it from mounting an effective defence. During the Second World War, this third
option was the desired operating procedure of the Imperial Japanese Navy’s Shinyo Type 1 and
Type 5 explosive suicide boats.'®® They were armed with two 119mm rockets and an optional
13.2mm heavy machine gun (HMG), in addition to their 250-300kg explosive charges.'®” The Sea
Baby rockets can additionally be modified to launch 6x122mm rockets.

The Sea Baby II “Avdiivka” was a further development that the SBU unveiled in March 2024. As
an alternative to two smaller jet ski motors, the “Avdiivka” has one 400hp engine. The payload is
apparently smaller at 400kg, though sometimes it is reported as being higher.!®® The range and
speed are similar at 500nm and 48kn. A reinforced hull can traverse waves of 1.5m with a draft of
Im and a height above water — an important aspect of OWA — of 1m. A Kymeta satellite link and
directional Starlink antenna provide communication with the USV. It is unconfirmed but probable
that it, too, can be armed with rockets.*®°

At the Black Sea Security Forum 2024 in Odesa, Ukraine’s Stalker 5.0 multifunctional USV was
revealed.}’® It is 5m long and 1.2m wide, and it has a 150kg maximum payload for OWA, a 600km
maximum range, and a top speed of 40kn with its 60hp outboard motor.}’* The Stalker 5.0’s main
function is reconnaissance and patrol. It also has a special compartment for transporting weapons,
equipment, and provisions.}’> However, the payload makes it multi-purpose and able to engage
targets of opportunity on patrol.}”

Whether the Toloka TLK-150 from the Ukrainian government’s Bravel initiative has been
operational is not fully clear. It comes in multiple variants: one is 4m long and may have a 400km
or 1,200km operating radius, depending on its configuration.!’* The Riverine Resupply USV is a
prototype logistics USV primarily made to ship ammunition (120mm and 155m) through
dangerous environments.!”® Its small stature at 1.5m fixes it to a maximum 30kg payload. Similar
platforms could even be considered to resupply other operational USVs/UUVs.

The Ukrainians have also outfitted small commercial jet skis and rigid-hulled inflatable boats
(RHIBs) into OWA USVs. They have weaponized Yamaha WaveRunner FXs (Generations 1 and
2) and assumedly AM800 RHIBs (high-speed manoeuvring surface target (HSMST) vessels).1’
The 8.2m-long RHIB USV was found floating in Romanian waters on April 3, 2024, and the
warhead was from a Styx anti-ship missile.}”” Although not formally attributed, analysts have
claimed that it is Ukrainian.!”® The Yamaha WaveRunner FX’s pricing starts at US$16,399.17°
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Silver Ships, which produces the AM-800 RHIB (HSMST), won a contract for US$6.1million to
create 246 platforms, amounting to — when produced at that number in that specific contract —
US$24,797 per unit. '8

Turkey

The Turkish Naval Forces are also investing in OWA USVs to be used in swarms. The Albatros-S
program was initiated by the Defense Industry Agency (SSB).!8! The contract was given to
Aselsan, which has proven the concept with a swarm of the 7m-long and 2m-wide Albatros-S and
the 15m-long and 3.85m-wide MIR USVs operating together.’®? In June 2023, eight platforms
were coordinated together in a demonstrated attack.®® The Albatros-S has ten hours of endurance,
a 40kn top speed, radio frequency (RF) communication, and SATCOM control, but it is capable
of autonomous-synced USV swarm navigation and operations.'® The MIR USV is primarily
designed for ASW but has been featured in Aselsan’s swarm demonstrations and has a top speed
of 35kn and a 72-hour endurance.'®® MIR USV payloads include ASW sonar systems — either
dipping sonar or a diver detection sonar — and also a sonobuoy system, lightweight torpedoes,
ASW rockets, a STAMP-2L stabilized weapon station (a 12.7mm or 7.62mm RWS turret), and a
KIRLANGIC electro-optical/infra-red (EO/IR) camera.®®

Russia

Since the illegal full-scale invasion of Ukraine by the Russian Federation, the Russian Navy has
invested in and deployed OWA USVs. The Murena 300 from the LLC KB Centre for Uncrewed
Systems is similar in size to the Magura V5.® It is marketed for MCM, MIW, patrol,
reconnaissance, and port defence.'® On September 19, 2024, President Putin watched a display of
a Murena 300 firing dummy UMT 220mm lightweight torpedoes.’®® The outboard motor is
attached to a simple metal semi-planing powerboat hull, and a Starlink antenna is hidden under
camouflage netting.!®® Another small Russian USV, the Sargan, is self-righting, 4-5m long, and
heavily inspired by Ukrainian designs.'®* Another variant appears to be only 2.12m long and 0.53m
wide, with a speed of 33kn and total weight of 20kg. The Russian-appointed governor of
Sevastopol, Mikhail Razvozhayev, posted on Telegram that these USVs were to protect convoys.
Most notable is that these OWA USVs are very small, on average weighing 50 times less than their
Ukrainian counterparts and measuring half their length.!®? The Russian USV that is most similar
in specifications to Ukraine’s is the BBKN Dandelion by Kingisepp Machine-Building Plant in St.
Petersburg.!®® It must be stated that it appears to be very similar to the RK-700 Vizir, which may
be the same platform through either a marketing mistake or change in name.'®* It can reportedly
reach 43kn with its 600kg payload.!®® It has a 108nm range.!®® While the Russian Federation has
arguably spent less time developing and innovating new USVs even with its illegal invasion of
Ukraine, it has arguably spent more time and energy promoting its much-hyped UUV programs.

The Asymmetric Advantages of UUVs

The specifications, operating concepts, and varieties of UUVs are rapidly advancing. H.I. Sutton
notes that “armed UUVs are the next major asymmetrical must-have for smaller navies. Along
with their surface drone cousins, they promise a way to stand up to much larger and more powerful
conventional navies.”*®” New developments in lithium-ion submersible battery technology only
increase the stealth potential of smaller armed UUVs and their ability to act as sentient hunters via
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198

If one
imagines a small OWA UUYV, encapsulated in a Hammerhead-style mine (similar to the old Mark
60 CAPTOR mines that contain torpedoes), they could be deployed for A2AD.

active search and loitering via target of opportunity attacks and long-range missions.

UUVs
The United States

The US Navy’s XLUUYV research and development is currently focused on MIW.1® The current
XLUUV Orca program was established to address a Joint Emergent Operational Need (JEON).2%°
The US considers XLUUVs as UUVS with a diameter of 84+ inches and that are correspondingly
too large to launch from crewed submarines.?! They thus generally need to be transported to
forward operating ports and launched from piers.?%2 US XLUUVs will be designed to utilize an
array of armaments. In 2021 and 2022, the US Navy asserted that mines will be the first payloads
of XLUUVs and will be housed in 10.4m payload modules.?®®> The US Navy is keen to have
XLUUVs as active MIW platforms through the covert deployment of Hammerhead mines.?** The
US Navy plans on procuring one per year. In FY2023, prototypes underwent tests. The FY2026
XLUUYV procurement cost is US$113.3 million, the FY2027 is US$115.6 million, the FY208 is
US$117.9 million, and the FY2029 is US$120.4 million.?®® Contracts for additional Orcas are
planned for FY2026 and thereafter, with the ramping up of quantities to be dependent on the
progress and success of the first five platforms.?%

The Orca’s specifications incorporated significant changes to support its military mission
requirements but borrowed heavily from the Boeing Echo Voyager. Therefore, to get a general
understanding of the Orca’s specifications, one can examine the Echo Voyager. For visual
reference, it is the size of a subway car, 15.5m long and 2.6m in diameter with a range of 6,500nm
when one fuel module is installed.?” When in the air, it weighs 50 US (assumedly) tons.?% It can
equip the same size of payload module (10.4m) as the Orca, with 56.6m® of internal payload
volume and a total platform length of 25.9m.?® The Echo Voyager can instead install a 4.3m
modular payload with 25.5m? of internal space.?!? It can include additional external payloads, and
it is able to conduct multiple-month deployments with a fully autonomous capability. Its maximum
depth is 3,000m, minimum speed 2.5kn, maximum speed 8kn, and optimal speed 2.5-3kn. The
range of this experimental platform is arguably its limiting factor, at only 150nm. Finally, the Echo
Voyager can equip a Raytheon PROSAS PS60-6000 Synthetic Aperture Sonar to enhance ocean-
bottom mapping capability.!! The sonar specs include a swath of 1900m, resolution of ten
centimetres (cm), and altitude of 100m.?'?

China

Now the world’s largest navy, China’s PLA-N is heavily investing in XLUUVs. According to
Naval News, as of February 23, 2023, the PLA-N had five XLUUYV designs in the water.?"® H.I.
Sutton declares that Chinese XLUUVs are leading the world in the field or are at least leading in
its attempts to scale up their use when combined with China’s strategy of aggressive arms export.?!4
The PLA-N UUV-300 series was possibly designed from a prototype that the PLA-N chose not to
pursue and which Chinese defence exporter Poly Technology is now selling.?!® The UUV-300CB
is 11.5m long, with a hull width and height of 1.6m and total width of 2m. A range of 450nm can
be achieved at 5kn, with a maximum speed of 12kn. The large internal volume is dedicated to
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weapons. Sealed tubes can swing out to launch four lightweight torpedoes, EM-12 bottom mines,
smaller UUVs, or potentially land-attack missiles.?!® Two torpedo tubes may be exchanged for
flank array sonar, which is possibly the stock configuration.?!” Weighing 50 tonnes, the UUV-
300CB’s operating depth is 300m, and its acoustic emissions are less than 140 decibels (dB).?*8
Communications are available through ultra-high frequency (UHF)/SATCOM/acoustic means.?*°

The UUV-300CB’s counterpart, the UUV-300CD, is larger at 28m long and 2.5m in diameter, with
a weight of 50 tons.??® The CD’s dive depth is less than that of the CB, at 200m, and its maximum
speed is 10kn.??! It shares a cruising speed of Skn, which provides it with a 325nm range. Intended
for ISR and offensive operations, the CD can carry four torpedoes.??

The HSU-001, the first large UUV, was unveiled at the 70th anniversary parade of the People’s
Republic of China (PRC) in 2019.22% It may be large enough to carry sensors, mines, or smaller
UUVs.?24 1t could be used for ISR, and/as the twin-screw back propellers could point towards an
intent for slow, near-surface cruising.??® Vertical and horizontal thrusts are present in the fore and
aft, while there appear to be external hard points on either side of the hull.??®® Small spikes on the
hull top for launch and recovery can be seen. It is believed to be Sm long and 1m in diameter and
weigh 3 tons. It may be used to cut, jam, or eavesdrop on adversarial submarine cables, and thus,
it could in engage in acts of grey-zone warfare.??’

Russia

The Russian XLUUYV program previously alluded to is one of the oldest military UUV designs
and one of the most publicized.??® Putin’s much-touted maritime doomsday posterchild is a nuclear
XLUUV OWA, known as the Poseidon (North Atlantic Treaty Organization (NATO) Reporting
Name Kanyon, GRAU Index 2M39).22° Previously the Status-6, the Poseidon is estimated to be
24m long, with a diameter of 2m.?* H.I. Sutton asserts that its maximum speed is 70kn, and its
proposed super-cavitation and extreme speeds have been debunked.?! Its operating depth is
reportedly greater than 1,000m.?*? The Poseidon is nuclear powered, and its warhead may be two
megatons.?* According to TASS, the Russian news agency, it will be carried by two operational
submarines by 2027.2* The first submarine is a modified OSCAR II class (Project 09852
Belgorod) and the other the purpose-built Project 09851 Khabarovsk.?%®

TASS has also reported that the first batch of Poseidons for Project 09852 Belgorod’s arsenal were
built as of January 15, 2023.2%¢ It further declares the Russian Navy’s plans to have 32 active-duty
nuclear-capable Poseidon UUVs.?¥” There is a rumoured “Skif” deployment (seabed launch)
option, allowing the UUV to infinitely loiter on the seafloor in a specialized container until its
desired deployment.?® If placed beyond the 12-mile territorial limit, it would contravene the 1972
Seabed Arms Control Treaty.?3® This would most likely not be a concern for revanchist Russia, as
it has already suspended participation in the nuclear New START Treaty.?** The Russian Ministry
of Defence released a digitally rendered video of a Poseidon destroying an aircraft carrier.?*! This
is fairly improbable, and such a weapon would more likely be used against a more manageable
and stationary target like port infrastructure or an anchored warship.?42

Alongside the “leaked” existence of the Poseidon in 2015 was the Cephalopod. The smaller UUV
was also designed by the largest of Russia’s three submarine design centres, the Rubin Central
Design Bureau for Marine Engineering.?*® Analysis has alluded that a seemingly large sonar dome
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in the bow, combined with retractable torpedo launchers and a submarine-like screw, could imply
an ASW role.?** Around 10m in length, the armament is anticipated to be similar to the standard
Russian 324mm MTT lightweight torpedoes.?*

The Russian Project 7P22 Garymoniya-GUIDE autonomous underwater vehicle (AUV) may have
been cancelled in 2018. It featured a screw propeller and large vertical rudder with a
communication pod, alluding to a potential for near-surface, long-endurance operations.?*® A
unique concept is the Russian Nerpa anti-diver UUV. Its purpose is to patrol harbours to ensure
adversarial divers have extreme difficulty attaching limpet mines.?*” One of its primary advantages
over routine diver patrols is the ability to operate in cold water and during long nights without
tiring. Development costs exceeded ten million rubles. The UUV is not intended to replace Naval
Spetsnaz divers but rather to compliment them.?*® The Nerpa is armed with an APS underwater
rifle.?*® While the 5.66mm-calibre steel bolts are effective against underwater human targets, they
would suffer against SEAL Delivery Vehicles (SDVs) or other UUVs.

UKkraine

On August 22, 2023, Ukrainian social media accounts released videos of a new OWA UUYV called
the Marichka.?®® The footage indicates that the Marichka is a 6m-long UUV with a range of
1,000km.?! It is 1m in diameter, and the unit price as of posting in 2023 was 16 million hryvnia
or US$433,000.2°2 It features full metal construction, with either the majority or entirety of the hull
being a pressure vessel.?>® Along the bottom of the OWA UUYV, a keel and towing loops can be
seen.”® A M.M.O YKPAIHA, the Marichka’s manufacturer, promotes the platform for anti-ship,
anti-bridge, ISR, and transport roles.?*®

Hamas

Lastly, the existence of Hamas’s Al-Asef, a torpedo-like OWA UUV, was known by May 2021.2%
It was created using a rear screw and shroud from an old diver propulsion vehicle (DPV).?*’ It may
rely on a snorkel, as a hollow hose suggests a possible combustion engine, implying a shallow dive
limit. A GoPro camera may supplement possible positioning data to assist the remote human
pilot.?8

Conclusion

Ultimately, uncrewed platforms will play an ever more important role in naval operations.
Technological developments are increasing the threats to conventional warships and their
personnel and demand more attritable systems to compensate. Uncrewed platforms provide an
economic means of acquiring capabilities and will be necessary to sustain combat operations in
the next large attritional conflict. Moreover, the asymmetric advantages of uncrewed platforms
allow smaller nations and actors the ability to negate the dominance of larger conventional forces.

Adversarial nations have implemented wartime economies to mass-produce platforms, and the
rules-based international order is facing an alarming and ever-growing number of threats.
Therefore, this report suggests that the RCN should consider integrating USVs and UUVs to
supplement the fires potential of the crewed fleet. Specifically, the advantages of smaller armed
and OWA USV/UUVs may provide the most effective and even most capable means of doing so.
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From their proven combat effectiveness in the Black Sea to their distributed means of production,
which complements — rather than infringes upon — traditional naval shipbuilding infrastructure,
there are a variety of benefits to USV/UUVs. Due to the required operational ranges of the RCN,
USVs and UUVs will have to integrate into RCN task forces. Resultantly, small, uncrewed
platforms can be carried by larger crewed warships for blue-water operations. The inherently
affordable pricing of small platforms enables the relatively easy procurement of follow-on models
with vital enhancements. It is of vital importance that Canada acquires uncrewed platforms for
coming conflicts. Since February 2022, in the Black Sea, the Russian Navy has lost 11 submarines
and surface combatants, with another five heavily damaged.?® The Ukrainian Navy has suffered
17 crewed ships captured, one damaged, and nine lost.?®® During the Second World War, the RCN
lost 31 ships and destroyed 42 enemy warships and 33 submarines.?! By the end of war, the RCN
had over 400 warships in service.?? The RCN’s proposed 15 destroyers and estimated 12
submarines will need support to increase their lethality and survivability. With long procurement
times and the potential scale of future wars, the RCN cannot afford unnecessary losses and must
insulate and protect its crewed fleet. The RCN will only survive and be an effective navy if it
adopts the lesson that mass and sustaining power are the keys to effectively fighting modern war.
Canada does not have the shipbuilding capacity for additional complex warships, but it can
leverage its ability to produce effective small supplementary platforms. Although Canada faces
numerous threats, never has technology enabled it to make a better stand for its own right to
national sovereignty, the democratic values it wishes to uphold, and the NATO and Ukrainian allies
it wishes to protect.
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