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Two Shallow Draft Ice Breaking Supply
Vessels for Caspian Sea Operations

A requirement to support year round operation of drilling platforms in the Northern Caspian Sea has produced two interesting
vassels whose design is tailored to some very special needs.

Arcticaborg and Antarcticaborg were ordered from Kvaerner Masa-Yards Helsinki New Shipyard in December 1997 as Yard
nos. 496 and 497. Since their delivery in November 1998 they are operated by Wagenborg Kazakhstan B.V., a company in the

Dutch Wagenborg ship owning Group.

Arcticaborg (photo: Flying Focus)

These shallow draught ce breakng supply
vessets serve drlling platforms operated by
Agin KCO, who has taken them on | ng terr
Cliarier.

These are unusual ships 65.1 m long and
16.4 m beam but with a loaded draught of a
mere 2.9 m. They are the first full develop-
ments of the double acting ice breaker princk
ple developed by Kvaerner Masa-Yards and
perfected at the company’s Arctic Technolo-
gy Centre. The bow is designed for good sea
keeping and open water characteristics and
in light ice conditions or open water, the ves-
sels will proceed conventionally bow first. In
heavy ice conditions the ships go stern first. In
this configuration they can break about 1 m
thick level ice and they can also penetrate ice
ridges which in this operating area are far
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KW electric azimutning Azipod Uunrts.

These two sister vessels carry dry cargo,
fresh water, fuel oil, oil mud, cement and
baryte, they also remove sewage and waste
water from the rigs.

Fire fighting, rescue and pollution control ca-
pabilities have been included and there is tow-
ing and anchor handling equipment. The tow-
ing arrangements also allow them to function
as assistance ice breakers if required.

Twelve cabins for crew and a total of twenty
berths are provided in the forward superstruc-
ture, all of which are above main deck level to
distance people from noise generated by ice
breaking.

Archcanorg and Amtarcheaborg are balt o

ertas rules for <upply i
dass 1A Super. After delvery ther clas
was transferred to the Russian Maritime Reg-

ister of Shipping.

Overall these vessels have had to take ac-
count both of the operating conditions in the
North Caspian Sea and the physical limita-
tions of access through the VolgaDon and
VolgaBalt waterway systems. These allow
vessels of up to 190 m but a beam of only
16.7 m, a maximum air draft of 12.4 mand a
maximum water draft of 4 m.

The Caspian itself is noted for shallow waters
often less than 5 m deep, ice formations typr
cally up to 90 cm thick, challenging sea condk
tions and drifting ice can be encountered.
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ventional Arctic Ships intended for indepen-

dent operation, are a sum of compromises.
When designing a bow, the designer has al
ways to balance the needs of open water and
ice operation requirements.

If the focus is on good icebreaking capability,
the result will inevitably be poor open water
performance and bad seakeeping proper-
ties, and vice versa.

The emergence of the pod drives has
changed all that. A full rotating pod gives the
designer a unique possibility to design the
bow of his ship to be good in open water, and
the stern to break the ice. The result: a 'dou-
ble-acting’ ship.

The bow design of a double acting (DAT) ves-
sel concept incorporates experience built up
with conventional vessels, and is an efficient,
ice-strengthened open water bow. This gives
an open water performance that is some 10 -
15% better than that of a conventional ice-
breaking bow.

The stern of the vessel is designed to break
the ice. Utilising the full potential of the bow
propeller effect, the vessel can attain the re-
quired icebreaking capability using only be-
tween 40% and 60% of the power required
by the best conventional icebreaking hull
forms.

In a DAT design, the mode of operation is
completely different from normal penetration
based on ramming. A DAT vessel enters a
ridge field at slow or moderate speed, and
lets its pulling propeller chew up the ridge
and slowly pull the vessels through.

Less engine power - lower cost
Due to the high icebreaking performance of
the DAT concept, costs are much lower than
those of conventional designs.
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This is mainly due to the need for less engine
power. The ice model tests with the Fortum
106.000 tdw tankers showed a need of only
25% of the power which was used for similar
performance by the 100.000 tdw test vessel
T/T Manhattan when sailing two times
through the North West passage to Prudhoe
Bay in 1969 and 1970. The flexibility of the
machinery also offers a number of benefits.
Operating costs will be lower as the efficien
cy of a DAT vessel in open water is higher
than that of a conventional design.

The first icebreaker based in the double act-
ing principle was built in Helsinki in 1995 for
service on the Danube in Austria. This tiny ice-

breaker Rothelstein, with only a 2-
meter draught, is operated by a
crew of three people and if fitted
with twin 560kw Azipod units.

The first two icebreaking supply ves-
sels for the Caspian Sea incorporat-
ing the double-acting concept were deliv-
ered in 1998 by Kvaerner Masa-Yards
Helsinki Shipyard and have now shown suc-
cessful operation. Named Arcticaborg and
Antarcticaborg, these two vessels, operated
by the Royal Wagenborg Group of the
Netherlands, work for Agip KCO and feature
twin propeller units totalling only 3 MW. This
gives the master the capability of navigating
in ice of up to one meter in thickness in con-
tinuos mode, and of reaching a platform
stern first through bottomfast ice forma-
tions around a driling platform, a perfor-
mance never experienced before in the mar-
itime history.,

The bridge (photo: Gero Mylius, Indav Ltd, Finland).

Technical data: Nautical Equipment:
Length between perpendiculars 57.68m 1 x GMDSS radio system
Length over all 65.1m 2 % Radar system
Breadith over all 16.6m 1 x COSPAS SARSAT EPIRB
Breadth moulded 164m 1x wind speed and direction indicator system
Depth moulded 44m 1 x gyro-compass system
Draught Max (summer) 29m 2 x GPSreceivers
(Gross tonnage 1453 GT 2 x SAT-COM C system
Displacement at max draught 2003t 2 x SAT-COM B system
Deadweight 650t 1 x echo sounder system
Service speed 13kn 1 x SONAR
Service speed in 60 cm ice 3kn
Boallard pull 32t | Diesel electric propelling machinery:
2 x Wartsila NSD diesel engine, type 6L.26, 1950 K
Accommodation: 2 % Azipod propeller 1620 kW
Crew 11 persons
Auxiliaries:
Loading Capacity: Diesel generators, each 100 kVA/ 400V
Fuel cargo tanks 363 m? Emergency diesel generator, 100 kVA/400 V
Liquid Mud tanks 48 m?
Bulk (cement/baryte) 51 m? | Classification:
Fresh water 278 m? Bureau Veritas (CP) | 3/3 E Supply Vessel, Fire Figh
Cargo sewage 67 m? ting 1 deep sea, MACH, AutMS, Ice Class 1 A Supe
Deck cargo space 350 m? (Finnish-Swedish).
Reclassed Russian Maritime Register of Shipping
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