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Captain (Retd) Nor man Jolin, OMM, MSM, CD served 37 years in
the Canadian Navy, where he saw service across the entire spectrum of
maritime operations. He served at sea for the majority of his career in
both ships and submarines, having commanded a squadron of minor
warships and later the Halifax-class frigate HMCS Montreal.
Post seagoing command, Norm conducted academic mentoring to
mid-seniority officers as a member of the Directing Staff at the Canadian
Forces College. Subsequently, as the Branch Head for Exercises at
NATO?s Atlantic Command (ACLANT), he was instrumental in the
design and stand-up of NATO?s Strategic Transformation Command in
Norfolk Virginia (ACT); specifically he led a number of teams in the
redesign, development and implementation of how NATO trains and
certifies forces for operations. As the Naval Adviser to the UK and
Defence Attaché to Denmark he focused on international security and
diplomacy issues in providing strategic level advice to Ministers and
Ambassadors. Later as a member of NATO?s International Military Staff in Brussels Belgium, he
successfully led teams tasked with developing agreed military advice on NATO operations in
Afghanistan for NATO?s Military Committee, and follow-on, the North Atlantic Council. Most recently
he has provided advice on Canadian defence procurement for a foreign defence firm.
Norm is a graduate of Dalhousie University (History) and the Canadian Forces College.

The NAC is a not-for-profit corporation with charitable status. Our membership consists of
approximately 1,000 individuals, tied to Branches across the country. Membership is open to anyone
who supports our objectives, the primary one being to educate Canadians and their leaders on the
importance of Canada?s Navy to our nation?s well-being, economic prosperity, sovereignty, and
defence. Our extensive research output ? which includes research papers, briefing notes, and
bibliographies ? provides a solid base of understanding for Canadians as the importance of Canada?s
maritime interests. In the main, we are a group of retired naval personnel and civil servants, but our
membership includes serving RCN members and defence industry personnel. Those still serving are
few in number and none hold any positions of leadership or authority within the Association.
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Canada?s current defence policy, entitled Strong, Secure, Engaged, supports the maintenance of a submarine
capability, as part of balanced mix of platforms to meet the nation?s domestic and international needs.1 Canada?s
existing submarine capability is represented by four Victoria-class diesel-electric submarines, armed with
heavyweight torpedoes, which are arguably the only strategic weapon in the Canadian Armed Forces' (CAF)
inventory. It is not the intent of this article to argue why Canada needs submarines nor explain their strategic
impact, suffice to say that since their inception at the beginning of the 20th century they have been a strategic
capability which nations have used to influence the outcomes of major conflicts with substantial effect. That
said, submarine operations have evolved, and the days of submarines being primarily engaged in commerce
warfare are long gone. Since the 1950s, their focus has been predominantly anti-submarine warfare.
Modern submarines bring a different mix of capabilities to the defence enterprise, be it covert Intelligence,
Surveillance and Reconnaissance (ISR) or area denial of strategic waters to potential adversaries, to strategic
anti-submarine warfare, and as a counter to missile firing submarines, particularly ballistic missiles.
Furthermore, they can be employed domestically in the defence of Canada and internationally ?as an instrument
of national power? ? they are a very flexible capability.2 It is for this reason, that Canada has maintained at
least a small submarine force.
In response to the announcement earlier this year by the Commander of the Royal Canadian Navy (RCN)
that a small team was being stood up in preparation for a replacement submarine project, I was invited to offer
an analysis of the options facing this team. Moreover, the recent decision by Australia, as part of a new AUKUS
alliance,3 to end their conventional-submarine replacement project in favour of nuclear-powered submarines,
has added further grist to the speculation of what submarine Canada should be looking at to replace the four
Victoria-class submarines.

Background
For some Canadians, the recent Australian decision brings back memories of Canada?s short foray into a
fleet of nuclear-powered attack submarines (SSNs) in the 1980s.4 In fact, the original project, entitled the
Canadian Submarine Acquisition Project (CASAP), was to acquire a conventional submarine replacement for
the three Oberon-class diesel-electric patrol submarines that had been built for Canada in the 1960s.5 However,
the Mulroney government?s 1987 defence policy decided Canada needed an Arctic under-ice capability and the
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project was re-scoped to acquire 10-12 SSNs and renamed CASAP-SSN.6 Regrettably the costs associated with
operating nuclear-powered submarines proved too great and the CASAP-SSN project was stopped in 1989.
Unfortunately, this was the same time the Cold War was ending, and the original submarine replacement project
subsequently became an early casualty of reduced defence expenditures.
In the 1990s Canada needed to address a huge budgetary deficit and federal government programs were
slashed under Program Review.7 With the defence budget being the largest source of discretionary spending,
and both the Canadian Patrol Frigate (CPF) project and the Tribal Update and Modernization Project (TRUMP)
delivering a new surface fleet, there was no funding for a replacement submarine force, nor with the collapse of
the Soviet Union was there a sellable rationale for maintaining a submarine capability. That said, the UK was
going through similar defence reductions and made the tough decision to retain a nuclear-only submarine fleet,
thereby declaring their four new Upholder-class SSKs surplus to requirement.8 In 1998, the Chrétien
government agreed to purchase the four Upholder-class submarines (re-named the Victoria-class9 in Canada) as
in interim solution, entitled the Submarine Capability Life Extension (SCLE) project, until such time as a
replacement project for the Oberons could be stood up.10 Twenty-three years later, Canada is now on the cusp of
forming a Canadian Patrol Submarine Project to deliver a submarine capability before the service lives of the
Victoria-class submarines end.
To conduct a meaningful assessment of the submarine options facing Canada, it is important to understand
the context that will frame what a future Canadian submarine should look like, examine some unique factors,
and clarify a number of assumptions.

Str ategic Factor s
Strong, Secure, Engaged presses the RCN to ?respond across a wide spectrum of maritime situations?
including working more in the Arctic and supporting operations ashore ? tough challenges for the Victoria-class
submarine, as it was never designed to meet Canadian requirements.11 Furthermore, this policy favours a
priority for the defence of North America over expeditionary operations ? policies that are unlikely to differ
with successive governments no matter their political ilk. That said, the ability to conduct expeditionary
operations remains a reality as governments react to events of the day that are often far from Canada?s shores. In
short, the rationale for procurement will be domestic, but the reality of their operations will likely be
expeditionary in support of Canada?s defence and foreign affairs.
Canada has two coastal naval bases in southern Canada, at Halifax, N.S. and Esquimalt, B.C., where
significant naval support infrastructure exists (including submarine support). These are the home ports for the
Atlantic and Pacific fleets respectively, a factor that will not change and is an important consideration in future
crewing decisions. As hospitable as the cities of Halifax and Victoria are, a quick look at a map shows that
Canadian infrastructure becomes staggeringly spartan as one goes north, where there is little to no fuel,
supplies, or support. Once clear of the harbour, a Canadian submarine is truly on its own.
This leads onto the subject of submarine design, as submarines must meet specific national requirements,
which for Canada are both domestic and expeditionary. The good news is these requirements are not
conflicting; they demand a submarine with both an ocean-going capability and long endurance. Moreover, in
defence of North America, Canada?s relationship with the United States of America is unlike any other security
arrangement in the world. History has taught us of the critical need to maximize a national supply chain with
deference to a North American supplier and hence a preference for commonality and interoperability with US
Navy equipment. Finally, there is security ? Canada is a member of the Five Eyes (5EY) security alliance,
which is becoming more and more definitive with a reluctance to share information or technology outside the
5EY community.12
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Canadian Domestic Factor s
To follow-on from the above, being Canadian has its challenges and there are factors that are not always
intuitively obvious, but must still be considered. Specifically, when looking at what a Canadian submarine must
look like, the following factors are important, as the government, and in particular the bureaucracy that supports
the government, must be sold on the requirement and its affordability. Because submarine operations are
inherently secretive it is difficult to trumpet what a Canadian submarine capability brings to the table without
quickly entering a classified discussion. Also, submarines are expensive to operate. Early inaccurate and rough
acquisition and support cost estimates can be detrimental to long-term government support if costs are seen to
be escalating out of control. That said, one must also be aware of sticker shock in numbers as Canada is
required to report total project costs (every single cost associated with the project) not just per unit sail away
costs, a difficult road for project teams to walk. In short, selling submarines to the Canadian government has
always been very difficult and the fiscal conditions of a post pandemic economy are not optimal.
Some further thoughts:
-

-

-

-

A Canadian submarine must be oceangoing to meet the realities of Canadian waters, including the
Arctic, whilst having long endurance without access to support facilities. Thus, the discussion of nuclear
propulsion naturally comes to the fore as the obvious solution. While not the subject for this paper,
Canada has investigated nuclear propulsion twice before and both times it was concluded to be
unaffordable ? this has not changed. Furthermore, after the recent announcement of the AUKUS
alliance, Prime Minister Trudeau responded, ?this is a deal for nuclear submarines, which Canada is not
currently or anytime soon in the market for.?13 The point being, a decision to pursue nuclear powered
submarines must have continuous strong political support, which will entail more than just cost
concerns, as it will necessarily encompass safety issues, public reaction, nuclear-proliferation concerns,
and Canadian foreign affairs. Moreover, a programme of this magnitude will take decades to deliver and
must therefore survive many different governments. In sum, Canada?s future submarine will likely not
be nuclear-powered.
Of the submarine itself, it will have to conduct lengthy deployments, longer than those submarines
which the European navies typically conduct closer to home, with their closer supporting infrastructure.
While habitability in a submarine will never be luxurious, crew comforts must be a significant
consideration; in addition, the crew will be mixed gender. The submarine must also be ?environmentally
correct?, particularly when working in the Arctic which demands holding tanks for waste as overboard
discharge is not an option.
The submarine will have a modern combat system, of which 5EY issues will predominate on specific
equipment selection. It will also need to support various weapons, specifically a heavyweight torpedo as
well as long range strike weapons. It must also be able to launch, recover, and control autonomous
vehicles. Furthermore, all these systems must be interoperable with key allies, most importantly the U.S.
Navy.
The submarine fleet must be supportable. The need for a North American supply chain, maximizing
Canadian sources wherever possible, is key to supporting that capability.
The submarine needs to be able to be in service prior to the end of service life of the Victoria-class (late
2030s).

Assumptions
Considering the factors listed above, there is no current submarine design in production that specifically
addresses all the identified issues, although there are some that are very close. To put forward a meaningful
comparison of potential candidates I am assuming the future Canadian Patrol Submarine:
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-

Will be designed by a western submarine designer, which may be different from the builder and the
combat systems integrator. I have discarded Russia and China for security reasons.
Will be a large non-nuclear-powered submarine, that will displace in excess of 3,500 tons to allow for
endurance, environmental, and habitability considerations.
Will incorporate proven technology that minimizes crew size without significant risk to lengthy
missions.
Will have a modern combat system that supports modern weapons and is fully interoperable within the
5EY community.
Will launch, recover, and control autonomous vehicles.

Submar ine Builder s
Having defined what a future Canadian patrol submarine could look like, the question becomes: who can
build a submarine of this size today? While the builder may be the designer as well, that is not always the
situation as there are shipyards which construct foreign submarine designs under license. Assuming an allied,
western nation which builds attack submarines today (not small displacement coastal submarines) the list
includes American, European, Japanese, and South Korean shipbuilders. But who is building an ocean-going
submarine today?14
Most European submarine builders, notably Sweden, Germany, and Italy, design and/or manufacture
submarines of less than 2,000 tons displacement which are tailored to their specific operational needs and
shorter patrol requirements in the Baltic/North/Mediterranean seas. This is not to say they cannot build a larger
submarine, rather they have had no reason to do so ? thus the question becomes: what risk is there with modern
submarine building yards which lack experience in building significantly larger displacement submarines?
Moreover, will Canada consider engaging a submarine builder that has never built a large displacement
submarine?
At this stage it is useful to clarify who is building ocean-going submarines today:
-

-

-

-

-

United States of America: The Americans have a policy of only building nuclear-submarines for the
U.S. Navy. Regardless, the two submarine building yards (General Dynamics Electric Boat and Hunting
Ingalls) are at maximum capacity with the Virginia-class SSN and the Columbia-class SSBN. The
United States will not build a Canadian conventional submarine.
United Kingdom: The only submarine building facility (BAE in Barrow-in-Furness) is at maximum
capacity with the Astute-class SSN and the Dreadnought-class SSBN. They would likely not have the
capacity to build a Canadian submarine concurrent with ongoing national priorities.
France: Naval Group is building six Suffren-class SSN into the early 2030s and will then start on the
construction of the replacement for the four Triomphant-class SSBN. They are marketing a conventional
version of the Suffren-class (Short Fin Barracuda ? see the former Australian Attack-class) and they may
have capacity.
Japan: Kawasaki Shipbuilding have built the Soryu-class conventional submarines (SSKs) in a
continuous build (spiral development), the latest being the Taigei-class SSK. But, it is uncertain if Japan
would build submarines for Canada.
South Korea: The KSS III Dosan Ahn Changho-class conventional submarines are in production now by
Hyundai Heavy Industries and Daewoo Shipbuilding & Marine Engineering.
Spain: Navantia is building the S80-Plus class conventional submarine.
India: Most Indian submarines are built under license (e.g. French Scorpène-class) however they have
built one Arihant-class SSBN and are building another. That said, their building capacity is unable to
meet national requirements and they are therefore not a consideration.
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Given these considerations, the question of domestic production naturally arises. Notwithstanding the
significant infrastructure investments made by Irving Shipbuilding and Seaspan under the National Shipbuilding
Strategy (NSS), submarine construction is much more difficult than surface ship construction, including
warship construction. Shipyards that build submarines have made a specialized investment in both infrastructure
and personnel, specifically the ability to cold-roll very large amounts of high yield strength steel and maintain a
cadre of very skilled welders. This is an investment that takes significant time to put in place and which cannot
be underestimated.
Currently no shipyard in Canada has the infrastructure or personnel resources to build submarines. While
some core capability may still exist in Québec from previous experiences in building components for
submarines in the 1980s, constructing an entire submarine is a significantly different enterprise that would
require substantial investment. It is feasible that Canadian shipyard could upgrade their infrastructure to build
submarines, but it would depend on numbers. A one-for-one replacement for four Victoria-class submarines
would probably not be economically feasible to set up a submarine build capability in Canada. However, if as
recommended by the 2017 Report of the Standing Senate Committee on National Security and Defence, a class
of twelve submarines were built, that may be a different dynamic as the cost is amortized over more boats.15

Time
Understanding that defence projects typically take 18-20 years to deliver an initial capability and the
Victoria-class will reach the end of its service life in the late 2030s, the time it takes to build a submarine is a
significant factor in any options analysis. An open-source search of current submarine construction is
noteworthy in the varying times it has taken for current submarine builders to deliver a submarine:
-

Japan: Soryu-class (JS ? ry? ) - Laid down November 2015 and delivered March 2020 ? 52 months
Korea: KSS III-class (ROKS Dosan Ahn Changho) - Laid down May 2016 and delivered August 2021 ?
63 months
Italy: Type 212 Todaro-class (ITS Romeo Romei) - Laid down December 2009 and Delivered: July 2016
? 79 months
Germany: Dolphin class (INS Rahav) - Laid down 2008 and delivered January 2016 ? 96 months
Sweden: Blekinge-class (HSwMS Blekinge) - Laid down September 2015 and expected 2027 ? 144
months
France: Barracuda-class SSN* (FNS Suffren) - Laid down December 2007 and delivered: November
2020 ? 145 months
Spain: S80-Plus-class (ESPS Isaac Peral) - Laid down 2005 and expected: 2023 ? 216 months

* nuclear-powered submarine

Submar ine Design
This is a thorny issue as the optimal submarine design for Canada simply does not currently exist. Ideally
Canada would engage a submarine designer (which may or may not be the shipbuilder) to produce an ab initio
design that meets all of Canada?s requirements, whilst avoiding nuclear propulsion.16 The design would then be
constructed by a submarine builder in conjunction with the Combat Systems Integrator (CSI). A straightforward
process one would think, however, the realities of time (finite) and the Canadian procurement process
(competition) will have a significant impact on this process.
The recent Australian experience with an ab initio design process for their Attack-class submarines (now
cancelled) has shown that this process can be inordinately lengthy. Additionally, the need for any submarine
builder, designer, and CSI to competed will further complicate the process. Therefore, an option would be to

JMSDF Soryu class submarine (Photo: Wikimedia commons)

Canadianize an existing conventional submarine design, but that too has its challenges, particularly if the
necessary modifications are significant and the design is dated. If the Canadian Surface Combatant (CSC)
project is an example, Canada will prefer to see complete teams (builder/designer/CSI) formed to compete with
a total turn-key solution.17 While this may be preferential for government procurement, it potentially does not
offer the best design solution. That said, it is more than likely the way Canada will proceed.
If Canada modified an existing conventional submarine design (that may or may not have been built) there
would be several contenders:
-

-

-

-

-

Swedish Blekinge-class - currently the design is less than 2,000 tons ? but can Sweden design a bigger
submarine? To remind, the SAAB Kockums Västergötland-class submarine was the parent design for
the 3,400-ton Australian Collins-class submarines, so they have designed large submarines in the past.
Japanese Soryu/Taigei-class ? a submarine design that displaces in excess of 4,000 tons, it has the
potential to meet Canadian requirements with minimal changes. That said, there is much we do not
know about this submarine and whether the Japanese will sell the technology to Canada.
German Type 216-class ? this 4,000-ton design has never been built. With the exception of the 2,400 ton
Israeli Dolphin-class submarines, all other HDW submarines are less than 2,000 tons. That said, the
Germans have a formidable reputation for designing and building submarines and cannot be discounted.
French Short-Fin Barracuda-class ? this 4,500-ton submarine design was to be built for Australians. The
question will be whether the design will be able to meet Canadian requirements as it is a modification of
an SSN design ? not a conventional submarine design.
Spanish Issac Pearle-class (S 80) - the first of class of this 3,400-ton submarine is undergoing trials after
a lengthy design and build process that encountered significant difficulties.
Korean KSS III-class ? a 3,700-ton submarine, the first of an eventual nine submarine class is currently
undergoing sea trials. Again, there is much we do not know about this submarine and whether the
Koreans will sell the technology to Canada.

Given the long association between Canada and the Netherlands, and the mutual commonality in
requirements, the submarine design the Dutch select for the replacement of their four Walrus-class submarines
should be of particular interest to Canada.
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Procurement Factor s
Procurement in Canada is a very structured process, where the winning bidder must satisfy the operational
requirements while being competitive in both cost and economic offsets. The point to understand is that, in a
project of this size, the Department of National Defence (DND) is but one player in the process, with Public
Services & Procurement Canada (PSPC) and Innovation, Science & Economic Development Canada (ISEDC)
having an equal voice in final procurement decisions. In short, it is the Government of Canada, not the Navy,
that makes the final decision based on several factors, of which the submarine design is but one.
Once the decision is made to stand-up a Project Office, a team is formed under ADM (Materiel)18 that
includes serving military, DND civilians and representatives from PSPC, ISED, and other government
departments. The Commander RCN, as the project sponsor, will develop the Statement of Operational
Requirements, however, it is the responsibility of ADM (Materiel) to manage the project ? not the Commander
RCN. This is a very complex process as the project is responsible for all facets of the procurement with input
from:
-

-

PSPC: as the contracting authority, who will demand an open and competitive process to select a
winning bid. To do this they will put pressure on the DND?s stated requirements to maximize the
competition to drive down costs.19
ISED: uses a rated scoring process that will generally be at least 10 percent of the overall bid score, and
they will demand one hundred percent Industrial Technological Benefits. This has become the
determining factor in recent Canadian procurement.20

Conclusion
The Canadian Patrol Submarine Project will be a tough sell to a government recovering from the post
pandemic fiscal reality. To do this, DND must put forward a well-articulated and affordable plan that will meet
Canada?s submarine needs: a large displacement conventional submarine. Once the project is approved, the
approach will likely be for a competition between multiple teams consisting of a builder, a submarine designer,
and a combat systems integrator. Moreover, unless the total numbers justify it, a build in Canada option for the
hull is considered to be unlikely, which will make offsets challenging for offshore companies.
Canada will likely modify an existing conventional submarine design instead of pursuing an ab initio
design. Notwithstanding the eventual design decision process, every effort must be made to reduce build time,
as the remaining service life of the Victoria-class is finite. As projects of this magnitude typically take 18-20
years to deliver the first unit, Canada is late to the game ? hence the preference will be for a proven submarine
builder, teamed with a proven submarine designer and a proven combat systems integrator to produce an
affordable submarine.21
In the end it will be industry that will deliver Canada?s future submarine, but to avoid the risk of project
failure it is important that there be a continuous dialogue between government and industry to manage
expectations and risk while building an affordable conventional vessel that addresses Canada?s geographical
challenges, both foreign and domestic.
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