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I NT RODUCT I ON

of the

AIR CUSHION VEHICLE ''LARUS"

to the

NORTH AMERICAN ARCTIC

" Abstract"

Arctic Transportation Ltd., in partnership with Wartsila Arctic Inc-, will
Iease the air eushion vehicle "Lar Js" from the Government of Finland,
reFurbish the craFt for the l.lorth American Arctic environment, and then

transport the vehicle from Finland to Tuktoyaktuk, N.I{.T. The projeet is well
underwayr and ir the eurrent schedule is maintained, the "Larus" wilL be

availabie for charter in the hlestern Aretic in September, 1985.

This paper describes the air cushion vehicle "Larus", the reFurbishing
necessary to ensure her ability to withstand the harsh Western Arctic
environment and the difFiculties ih transporting the vehicLe to Tuktoyaktuk.

The,,Larus,,was constructed by l{artsila for the Government of Finland in 1981

and has since operated as a h.rry in the northern portion of the Baltic Sea.

The,,Larus" is; generation beyon'd the air cushion vehicles whieh operated in
the Aretic in the lates 1950's, early 1970's. She has a payload of ?5 tonnes

and 46 passengers and is propelled by four independent rotatable ducted

p.opellers. Ilie "Larus" has a maximt,m speed of about ?O knots over calm water

or leveI ice. The paper wiII describe the air cushion vehicle "Larus" in
greater detail.

The,,Larus" currently operates in the BaItic Sea in temperatures as Iow as

-J0"C. Arctic Transportation Ltd. and Wartsila are refurbishing the vessel to
ensure that she is able to operate reliably in ambient temperatrres of -50oC.
The reFurbishing wiI t also ensure that the vehicle meets alI approPriat'e
Canadian standards and requirements for air cushion vehicles.
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The eonversion work

. el new Aretie

. added fire
compartments

includes:

grade rubber skirt complete with sPare fingers

and thermal insulation for engine rooms,
and piping

passen9er

. additional heating for passenger comPartments

. addition of washrooms in each passenqer compartment

. additional diesel generator
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installation

insta IIat ion

modification

instal Iat ion

installat ion
nav igat ion

provision of

of a second radar sYstem

of high intensitY Iighting

to the ProPeIIer pitch changinq mechanism

of Fire extinguishing sYstem

of gyro cornPass, speed measuring dev ice, and satellite

Iifesaving equipment to canadian regulations

perhaps th ing component of this project is the transport oF t'he

g0tonneFin]anotoTuktoyaktuk.Thecurrentplanisto
transport ommencing in ""riy August by heavy-rift ship from

Europe to .T. The craft ,itt Ln"n transit the final 2'000

k i lometers to I uktoyaktuk under her oh'n power r oF on the af t
deck of an ATL ice-strengthened suppry vesser, arriving in Tuktoyaktuk in late
August. This paper d6scribes ti',e' deveropment of a transportat ion plan

particurarry with regard to seleeting a route for the "Larus" Ehrough the

Western Arctic.

The Arctic Transportation Ltd. shoreside base in Tuktoyaktuk wirl serve as the

operations cenLre for the "Larus". The "Larus" can be used for transporting
material and PeoPIe to offshore a

communities. The vehicle can also be

on modes in the area, but it mereIY
paper describes, in further detail, the
ehicle "Larus".
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INTROTX'CT ION

Arctic Transportation Ltd. and Wartsila Arctic Inc., in joint venture, areweII underway with a project to:

Lease an air cushion vehicle, designed and constructed for Arctic
conditions.

Refurbish Ehis air cushion vehicLe to insure efficient and reliableoperation in the harsh North American Arctic environment.

Transport the air cushion vehicle from Finland to Arctic TransportationLtd.'s shoreside base at Tuktoyaktuk, N.t{.T.

Operate, maintain and market t,he air cushion vehicle during the life ofthis project.

a
(:

The objective of the ATL/WartsiIa
feasibility of a state-of-the-art
Arctic. This paper describes this
refurbish, transfer and operate the

joint venture is to test the cornmercial
air cushion vehicle in the North American
project, discussing in detail the plans to
air cushion vehicle "Larustt.

(1

THE JOTNT VENTURE PARTTCIPANTS

Ihe air cushion vehicle proiegt, as mentioned, is a joint undertaking byArctic Transportat ion Ltd. ( nf U ) and Wartsi Ia Arclic Inc . Arctic
Transportation Ltd. is a Canadian company owned jointly by Fednav Limited ofMontreaI, Quebec and Crowley Maritime Corpolation of San Francisco,California- ATL has noh, operated for twelve years in the Canadian Beaufort
Sea providing marine support to the hydrocarbon exploration activities in thewestern Arctig_ Uy supply icebreakers, barges, and supply tugs to assist thisendeavour- ATL also opecates a tug and barge cargo traniportation systemalong the Mackenzie River to support oiI anO natlral gas development in
Canada's north.

ATL now operates one of the largest marine fleets in the Eeaufort Sea. The
company operates. eighteen ('18) tugs, most of which ere ice_strengthened, and
twenty-seven (27) barges including a floating dry dock. The company owns andoperates bases i.n the Northwest Tecritories at Tuktoyaktuk, Inuvik and HayRiver to support these marine operations. The corpany'. head office residesin Calgary, Alberta.

Wartsila Arctic Inc. is a Canadian firm, based in Vancouver, British Columbia,offering services in the field of Arctic marine technology to North Americanclients. Wartsila Arctic Inc. is a whol Iy ourned subsidi".V of 0y Wartsi Ia AB,

(r
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one of FinIand,s largest industrial enterprises. The parent company was

founded in 1gr4 and is engaged in such diverse industries as shipbuilding,
diesel engine manufacturing, paper finishing systernsr security systems,
poreelain and glass fabrication.

Shipbuilding is Wartsila's major activity. The shipbuilding division
speeializes in the construction of cruise vessels, car/passenger ferries,
icebreakers and other Arctic vessels as well as a variety of sPecialized ships
such as sophisticated gas/chemical carriers. l{artsila is considered one of
the loremost shipbuilders in the world in the area of passenger vessels and

Arctic tonnage.

l{artsila is also a builder of air cushion vehicles. Ihe first air cushion
vehicle buitt by Wartsila was delivered by the company's Helsinki shipyard in
19g1. This was the "Larus", designed and constructed for winter oPeration.in
the Finnish archipelago. AdditionalIy, Wartsila has delivered fourteen air
cushion vehicles for the operation in the eastern Soviet Arctic. These

vehicles Form the cargo handling equipment oF multi-purpose dry cargo vessels
built for Aretic op"rition. The design oF the l{artsila air cushion vehicles
is based on extensive inhouse research and development including model .testing
in the company's own laboratory and laboratories in Finland and the U.K- as

neII as FuII scale testing of a purpose-built prototype testing craft and the
first commercial deliveries.

ITIE PROf,CT ORIGINS

For a nurnber oF years, AIL has been interested in developing a project that
would bring a state-of-the-art air cushion vehicle to the Canadian Beaufort
Sea to demonstrate t,he technical and commercial viability of such a machine in
supporting Aretic oil and natural gas exploration. ATL was convinced th'at the
size and design of ACV's had progressed to the point where the vehicles could
provide bona iiOe support to exploration activities in the Arctic and overcome
tn" stigma, which continues to prevail,.of less than successful experiences
with RrCtic hovercraft in the late 1960's/early 1970's.

Approximately eighteen months ago r ATL and t{artsila First discussed the
possibility of llasing an air cushion vehicle owned by the Government of
Finland and bringing tnis machine to the Beaufort Sea to test her commercial
viability over a two or three year period. This concept had considerable
merit foi all parties to be involved. For ATL, it provided the opportunity to
Iease an air cushion vehicle and thereby assess technical and commercial
viability without undertaking enormous capital investment. It also Provided
an opportunity to utilize a vehicle that had been technically proven during
winter conditions in the BaItic Sea. For WartsiIa, this pcoject ofFered a

potential introduction into the North funeriean Aretlc and the opportunity to
enhance their knowledge of air cushion vehicle operations in Arctic
conditions.
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During this pasL winter, the proiect came together very.quickly-. In Ja-nuacy,

nit- 
"-rlO 

t{arlsi Ia agreed to Form a company , oned 2/5 by ATL and 1/, by

Wartsila, which *ouIO lease Lhe air cushion vehicle "LarusI from the
Government of Finlind. Shortly thereafter, the lease agreenent with the
Government oF Finland vras finalized. The ioint AlL/Wartsila venture Further
agreed to refurbish the ,,Larus" and layed out a framework whereby this would
b! accomplished. The joint venture also developed a framework for the hiring
and training of crew' the preparation of support infrastru"ture at
Tuktoyaktuk, and Lhe transport of the air cushion vehicle to the Beaufort sea.

THE AIR CUSHION VEHICLE "LARUS"

The air cushion vehicle ohned by the Government of Finland and to be Ieased by

the ATL/WartsiIa joint venture is the "Larus". The "Larus[ ras constructed in
1981 by Wartsila-'s Helsinki, Finland shipyard. She is 3) metres length
overall, 14.7 metres breadth, a height of approximetely 8.2 metres to the top
of bhe propeller ductr a payload of approximately 2, tonnes 9nd 46

passengers. The nlarus" is constructed of all-nelded msrine grede aluminum

and eq-uipped with a through deck with mechanically controlled ramps bow and

stern io facilitate handling of cargoes. Longitudinal superstructures on eech

sicle contain engine rooms, passenger spaces and control rooms. The I'LarusI is
fitted with foul integrat"d tift and propulsion systans each consjsting of a (1
550 kl{ high speed die;el engine, a centrifugal fan for air cushion IifL and a \'l
four blad-ed, pylon-mounted 

-ducled Propetle; for thrust. The machinery is
controlled and monitored renotely from a raised bridqe located wel.l forward on

the starboard superstructure.

The "Larus,' is equippect with steerable propeller ducts rotatable. 240" and

controllable pi.tch propellers which provide excellent manoeuvring
characteristics even under severe weather conditions.

The steering control systen is electro-hydEau lic. The propellers are remote i

controlled from the v{heelhouse or manuaLly operated From t.he engine rooms'
EachoFthepropeIIerpylonsrotates240"'i0".inwardsand150"outwards.

The directional control of the propeller pylons is controlled by a steering
wheel and peda ls.

The vehicle skirt is the loop and finger type comprised of rubber-coated nylon
fabric. The material and method of insLallation are appropfiate for Arctic
conditions.

It must be emphasized bhat, the "Larus" was designed and constructed to be much

more robust end Iess sophisticated than the typical hovercrafts currently
operating in climate more temperate than the Arctic. This is obvious in the
following areas:

(



rather than gas turbines, diesel engines
propulsion units, for reasons of simplicity
oper ation

the maximum speed of Lhe craft is only about l0
a relativeIy simple skirt design

controls have been selected for simplicity
oper ation

the hulI is of an a1l-welded construction
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were selected as the
and proven cold-weather

knots, which results in

and proven cold-weather

These differences, among many others, are of utmost importance in the
operation and maintenance of an air cushion vehicle in an Arctic environment.

Following delivery to the Government of Finland in 1981, the "Larus" has been
operated as a ferry between mainland Finland and ofFshore islands in the
Bal,t ic Sea. the "Larus" has been used to transport trrrcksr cars and
passengers between the islands in the archipelago in the southwest Finland and

also between islands and the mainland in the northern part of the GuIf of
Bothnia. In addition to the transportation service, the craFt has performed
river icebreaking duties preventing ice dam formations during the winter
melt-off period in the spring.

In early March of this year, the "Larus" cunpleted her winter service in the
northern portion oF the Baltic Sea. She was immediately flonn to Wartsila's
Kotka shipyard where she underwent refurbishment prior to being transported to
the Eeaufort Sea.

REFUREISHI.INI OF TTIE 'LAR['S'

Ihe technical reliability of the "Larus" has been demonstrated during the four
years since her construction. The "Larus" has operated successfully and
reliably during four Finnish winters in the Baltic Sea. Horvever, the success
oF the vehicle in the Beaufort Sea is very much dependent upon her beinq
available for operation when required and to perform efFiciently and reliably
in the environment of the North Ameriean Arctic. ATL and Wartsila elected to
refurbish, and in certain cases upgrade, the "Larus" to ensure this
reliability. As the "Larus" is to be registered in Canada, there were also
certain modifications necessary to conform to Canadian Coast Guard standards.
The conversion work commenced about mid-March and h,as cunpleted in late JuIy.

The conversion work was completed at Wartsila's Kotka shipyard and included:

. I new Aretic Arade rubber skirt conplete with spare fingers



insulation for
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engine roorns, passengeradded fire and thermal
compartments and piping

. transport the t'Larus" from
heavy-liFt ship, and then
aFt deck of an icebreaking

(,

additional heating For passenger cornpartments

addition of washrooms in each passenger compartment

addition of a second diesel generator

installation of additional navaids and high intensity Iighting

modification to the propeller pitch changing mechanism

installation of fire extinguishing system

. provision of Iifesaving equipment to Canadian regulations

The majority of these modifications are to ensure reliability of the "Larus"
in temperatures of -50oC and to conForm to Canadian Coast Guard standards.

Following completion of the conversion work in late Julyr perFormance tests
v{ere condueted and crew training was also conpleted. In early August, the
"Larus" was ready for shipment to the Beaufort Sea.

TRAT{SPORTATIO{ (r tHE 'LARUS' TO THE BEA.IfORT SEA

One of the more interesting aspects oF this project is the transportation of
the "Larus" from Finland to Tuktoyaktuk in the Canadian Beaufort Sea. It is
both difficult and expensive to transport large and curnbersome cargoes from
Europe to the BeauFort Sea. Very early in the project planning, the option oF
bringing the "Larus" into the Beaufort Sea from the west via the Panama Canal
was discarded as too expensive. As weIl, the alLernative oF shipping the
"Larus" by bulk carrier or heavy-lift ship from Europe to a southern Canadian
port such as Montreal or Halifax and then by rail to Hay River, N.hl.T. was
also discarded. The journey by rail required the "Larus" to be transported in
sections or pieces, which also rendered this option as too expensive when all
costs were considered. As a result, the project concentrated efforts upon
three prineiple options for transporting the "Larus" from Europe to the
Beaufort Sea, via the Northwest Passage. These options were:

. Ioad the "Larus" upon the main deck of a bulk carrier or heavy-Iift
ship For transport to Resolute, N.W.T., then fly the ACV under her own
power to Tuktoyaktuk

G

Europe to Resolute aboard a bulk carrier or
transport her the remaining 21000 km on the
or ice-strengthened supply vessel
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Iuktoyaktuk usingtransport the "Larus" From Europe directly
ice-strengthened tug and barge

AFter reviewing the various alternatives, the project elected to transport the
,,Larus,, from l-bIsinki, Finland to Resolute N.}{.I. aboard heavy-Iift ship- 0n

August 8, the "Larus", along with a few containers of spare partsr was loaded
aboard the vessel M.V. "FairIiFt". The "FairIiFt" encountered limited ice
conditions on her journey to Resolute and arrived the morning of August 21-

The project seriously considered Flying the "Larus" under her ohm povrer from

Resolute to Tuktoyaktuk. However, the project eventually decided that the
logistics and risks associated with such an arduous maiden Canadian voyage

"oulO 
not be justiFied. As a result, the "Larus" h,as to be transported the

final 21000 tm on the aft deck oF ATL's ice strengthened supply vessel "Arctic
MaIlik',. 0n August 17, the "MaIlik" was dispatched from Tuktoyaktuk. She

encountered s"r"i" ice conditions along a portion of the route, particularly
in James Ross Strait and PeeI Sound. The "MaIIik" arrived at Resolute on

August ?, and the transfer of the "Larus" From the heavy-Iift ship was

perFormed very quickly.

Ihe,,Arctic MaIIik", with the "Larus" aboard, is now proceeding to Tuktoyaktuk
where she should arrive about September 7. At Tuktoyaktuk, the "Larus" wiII
be off-Ioaded by heavy-Iift crane.

Upon arrival at Tuktoyaktuk, the "Larus" wiII again undergo performance tests
and crew training will be completed.

CRETI

In Finland, the "Larus" was operated with a creh, of tto; a pilot and a

navigator/Ioadmaster. As weIl, the Government of Finland employed a

shorebased engineer to support the oPeration.

ATL and Wartsila wiII operate the "Larus" with a crew of three; a

pilot-in-command, a navigator and a loadmaster. The pilot-in-command, who

wiII have signilicant knowledge and experience with air cushion vehicles and

Arctic ice conditions, wiII operate the "Larus" and be Master of the machine-
The navigator also is to have kmwledge and exper ience with air cushion
vehicles and in particular, the Arctic environment. The navigator will
support the pilot providing navigational assistance and recommending route
particulars. The loadmaster wiII have knowledge of stability of the ACV and

wiII be responsible For the loading of cargo and safety of passengers. The

Ioadmaster wilL also be capable oF performing minor maintenance of the craft
should this be necessary during operations.

The "Larus" operations will also be supported by a shorebased engineer. This
person will be knowledgeable of aII mechanieal aspects of the "Larus"-
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The Four-man team; (pilot-in-command, navigator, Ioadmaster and engineer) as

currently proposed will Iikely work a rotation of two weeks out with every two

weeks in. At present, it is envisaged that the "Larus" will operate From

eight to twelve hours per day so that one crew only is necessary in the Arctic
at any particular time.

AII crew members For the project have now been hired. For aII positions, the
project was very fortunate in receiving applications from a substantial number

of Canadians having the abilities and experience being sought.

UIILIZATIO{ OF THE 'LARUS"

ATL and Wartsila envisage the greatest utilization of the "Larus" occurring'in
the Beaufort Sea with the transportation of passengers and cargo between

shoreside bases and offshore isLands and structures. In this caPacityr the
project believes that the "Larus" will not necessarily supplant existing
t."i"portation systems, but rather supplement these, by allowing movement of
heavier cargoes through severe weather conditions. In this capacityr the
t'Larus" has advantage oF:

. carrying larger and heavier cargoes

greater overall range

ability to operate in virtually aII Arctic weather conditions

transporting cargoes For subsLantiatty lower cost on a Per pound mile
basis

enable complete drilling rig crew changes to be completed in a single
run

than conventional, alternative transportation methods.

In discussing the "Larus" with potential clients, a number of alternative and

interesting uses for the vehicle have been brought to the attention of the
project. These include:

. transportation of cargo along shallow water tributaries of the
Mackenzie River when tug/barge access is not available

. utilization as a safeLy/standby vessel able to respond to emergency
situations in virtually any weather conditions and also able to carry
on deck appropriate safety equipment

(;
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utilization as a safety/standby vessel able to respond to emergency
situations in virtually any weather conditions and also able to carry
on deck appropriate safety equipment

utilization as an oil spill dispersant spray vehicle; the advantage
here being able to respond quickly through use of roll-on/roll-off oF
equipment and in particularr gaining through the air cushion aspect, a

more thorough mixing of surface oiI and spray dispersant than is
otherwise available

shallow water, and Arctic tundra seismic where the "Larus" oFfers the
advantage of transporting large and heavy cargo at a reasonably high
speed

construction of ice islands and protective rubble fields

research vehicle for aceumulation of ice data

These represent a few of the many potential uses for the "Larus" developed
thus far " 0nce the "Larus" does arrive in Tuktoyaktuk, it is very likely that
many more unusual applications for the vehic[e will surface.

CONCLUSI O{S

ATL and Wartsila have undertaken this project to assess the technical and
commercial viability of operating a state-of-the-art air cushion vehicle in
the North American Beaufort Sea. The use oF the ACV "Larus" and recent
successful experiences with other hovercraft in AIaska, virtually assures the
technical reliability oF the project while ATL and Wartsila have endeavoured
to control costs to enhance commercial viability.

The project has also endeavoured to make this a Canadian project by
registering the "Larus" in Canada and employinq/training of Canadian crew.
This wiII Iay the framework for expansion of the project should commercial
viability be achieved. Expansion of the project might entail extension of the
lease of the "Larus" or construction oF an air cushion vehicIe designed
specifically for North American Aretic.
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