A new home
for Arcus

Producing and processing ten million litres of spirits and ten million
litres of wine in one and the same facility: that was the challenge
involved for the new greenfield plant of Arcus, the market leader for
spirits in Norway. From raw-material and product reception all the
way through to the bottling interface, Krones took overall responsibility for the entire installation. The plant handles 124 different products:
not only wine, but also 40 to 96-per-cent alcoholic beverages und raw
materials are in the ATEX area accepted, stored, and mixed to create
intermediate and finished beverages. Minimal losses, maximised accuracy,
the lowest possible costs and compliance with a tight time schedule: these
were the group’s stipulations.
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I

n the year of 1805, a brig set sail from Norway bound for Indonesia and Australia, with
a cargo including five casks of aquavit. But
down under the customers were not overly enthusiastic about the taste of this potato-based
schnapps. So the casks were homeward bound
again to Norway. The ship’s outward and return
voyages took two years in all. Once they had arrived in Norway, they revealed an unprecedented
richness of taste and an overwhelmingly seductive aroma. The continual rocking motion on
board the ship, combined with the depletion of
the oak casks, the fluctuations in temperature
and humidity, plus the salt-laden sea air, had
transformed the potato-based schnapps into a
glorious aquavit.
Ever since, Linie Aquavit, the Arcus Group’s
flagship brand, has been regularly embarking on
its voyage to Australia and New Zealand, crossing the equator twice and in its four months at
sea passing 35 different countries. Every month,
100,000 to 120,000 litres of aquavit leave the German port of Bremerhaven in 500-litre oak casks,
grouped together in dedicated Linie Aquavit
shipping containers. Subsequently, each bottle
is dressed in a label where the precise details of its
voyage can be read on the back. Not a concocted
marketing story, not logistically extravagant

nonsense, but for two centuries now authentic
reality for Linie Aquavit, designed to guarantee
the inimitable taste.
Arcus: from a state-owned company to a
private enterprise

Linie Aquavit is indeed one of the Arcus Group’s
major spirits brands, but is only one of many. Following Norway’s long and turbulent history of
cereal scarcities and change-over to the distilling of potato starch in the 17th century, repeated
outbreaks of prohibition, most recently in the
1910s, the state monopolisation of spirits production and sales, it was not until 1996 that the
Norwegian government relaxed their production
monopoly, and simultaneously set up the Arcus
Group, which was gradually privatised. In 2006,
the group discontinued production of technical alcohol, and concentrated on its drinkable
equivalents. At the same time, the group was
taken over by the Swedish investment holding
company Ratos AB. The existing production and
distribution facility in the centre of Oslo soon
proved to be too inflexible and too expensive. So
the present site in Gjelleråsen was purchased in
2008, sold and leased back, so as to build a new
plant on it. The green light was given in 2010,
Linie Aquavit, the Arcus Group’s flagship brand,
embarks regularly on its voyage to Australia and
New Zealand, crossing the equator twice and in its
four months at sea passing 35 different countries.
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In April 2012, what is presumptively the world’s most sophisticated spirits processing plant went into operation in Oslo/Gjelleråsen – right on time.

Subsequently, each bottle is
dressed in a label where the
precise details of its voyage can
be read on the back.
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Taking a sample when the Aquavit casks are opened after four
months at sea.

from the spirits field |

For the production of Vikingfjord vodka, glacial water from the Jostedal glacier is used.

750,000 cubic metres of rock were blasted, 1.6
times this volume was removed, of which about
one million cubic metres were used for filling in
the new site.

4.75 per cent alcohol to consumers outside the
horeca segment. The products of its sister company Arcus, however, account for only about 25
per cent of Vectura’s turnover.

Two sister companies under one roof, with
highly disparate remits

The relocation: a logistical tour de force

Today, the Arcus Group consists of two subcompanies: Arcus as the producer and importer
of wine and spirits, and Vectura as an independent importer and distributor of spirits and wine.
Vectura is the market leader in Norway for this
segment, with a market share of almost half and
annual sales of about 50 million litres, involving more than 800 importers; in its wine importing operations, it specialises in products from
the “new wine countries” like Chile, Argentina,
Australia, supplies not only the horeca market,
but also delivers 70 per cent of the stock in Vinmonopolet’s sales outlets, because the state has
retained a monopoly through Vinmonopolet on
direct sales of beverages containing more than

Part of the new facility is used by Arcus, the
market leader in Norway’s spirits market, with a
share of 34 per cent, and one of the leading wine
producers and dealers in Norway and Sweden,
with a market share of about ten per cent in each.
Arcus itself produces ten million litres of spirits and another ten million litres of wine (both
in bottles and as bag-in-box packages). For the
spirits, Arcus concentrates mainly on the three
international brands of Linie Aquavit, Vikingfjord Vodka and Braastad Cognac from its own
Cognac firm in France, but also produces additional vodka and aquavit brands, whisky, gin,
rum and other spirits.
The interface for Krones is the filling hall,
accommodating a total of seven lines, with an
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annual capacity of more than 21 million litres. 2014, other external distribution warehouses will
The ratings range from 2,000 bottles per shift be closed, and their remits integrated into the
in a manual filling operation for tiny 0.04-litre high-bay warehouse at Gjelleråsen.
portion bottles or 8,000 five-litre bag-in-box “We now have all the lines available according to
containers per shift to 14,000 0.75-litre bottles
plan, so the next step is to give the staff the apan hour. Most of the lines were transferred suc- propriate training, so as to really take best praccessively to Gjelleråsen from the old plant in the tice fully on board”, says Erik Bern, the Arcus
city. A logistical tour de force. On 6 February Group’s Project Director. “We changed over from
2012, deliveries began to the horeca customers
a manual operation with more than 120 prodfrom the new high-bay warehouse, and three ucts more or less overnight to a fully automated
weeks later to Vinmonopolet as well. And those production facility. We cannot imagine that this
responsible had time only from 6 February to 10 would have been possible with any other partApril to clear out the old plant and move into the
ner but Krones. By relocating to Gjelleråsen, we
new one. This job included relocating 7,400 oak have laid the foundations for further expansion
casks, a distillation system and the spice kitchen of the Arcus Group in Scandinavia and on the
that’s so important for the aquavit, plus of course international level as well.”
the filling lines. Cask relocation began in January, and the final cask arrived safely in the new
plant during the week after Easter. On 1 June, the Alcohol reception in two parts
inner-city plant had to be handed over to the new In the process technology section, for instance,
owner, swept acceptably clean. At the same time, Krones installed more than 14 kilometres of
delivery capability had to be maintained, with piping. From its new EvoGuard series of valves,
not a single day of production lost. The task was Krones fitted 529 manual shutoff valves, 875
not made any easier by the fact that there was a pneumatic shutoff valves, 288 double-seat valves,
lot less space available in the new plant than in six seat valves and 25 double-seal valves. Plus
the old one, which is why the new one had to pos- another 68 manual or pneumatic shutoff valves
sess significantly more designed-in flexibility, to for high-pressure hot water, and 91 outsourced
offset the downsizing from 92,000 square metres
control and needle valves.
to 48,000 square metres of floor area (and only
The raw material reception operation fea38,000 square metres of operating space). By July tures two independent reception lines and one

The plant handles 124 different
products: not only wine, but also
40 to 96-per-cent alcoholic beverages and raw materials are in the
ATEX area accepted, stored, and
blended to create intermediate
and finished beverages.
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Raw-material, spirits and wine stores

The raw material reception operation features two
independent reception lines and one dispatch line.
One of the reception lines concentrates on all spirits,
96-per-cent ethanol and the glacial water for vodka,
the other one on wine.

dispatch line. One of the reception lines concentrates on all spirits, 96-per-cent ethanol and the
glacial water for vodka, with an option for filtering the water. It can handle 25,000 litres an hour,
provides an option for nitrogen overlay, and like
the entire factory is constructed throughout in
conformity with the ATEX Guidelines for Explosion Protection. This line is linked to the rawmaterial warehouse and the spirits production
storage area.
The second reception line provides the same
capacity of 25,000 litres an hour, and is dedicated
to wine: it leads to a heat exchanger for the wine,
so as to assure a standardised temperature in the
wine store, and optionally via a filter into the
wine storage tanks. For reasons of safety, this line
is separated from the spirits reception line by different connections at the panel, so as to prevent
high-proof alcohol penetrating as far as the wine
reception line. Both reception lines are fitted with
venting lanterns, so as to remove oxygen bubbles
from the product, and calibratable flow meters.
After the raw materials have been transferred,
the lines are rinsed with water or nitrogen. For
reasons of safety, the entire reception station is
accommodated in a separate building.
The cask draining and filling operation utilises Arcus’ existing equipment. This has been
integrated into Krones’ Botec process control
system. The new oak cask store, too, for up to
8,500 casks each holding 500 litres, like Arcus’
aquavit reception and discharge operations, has
been incorporated in Krones’ process.

The raw material warehouse is reserved mainly
for imported spirits. It consists of twelve tanks,
each holding 26,000 litres, and is located on the
second floor of the reception building. In order
to provide an option in future for minimising
product losses due to alcohol evaporation, the
tanks have been designed for an overpressure of
0.5 bar. The entire area is safeguarded in conformity with ATEX Guidelines.
In the spirits product warehouse, a variety
of 96-per-cent alcohols, aquavit, other spirits
and glacial water are stored. The spirits can be
homogenised during the production operation:
for this purpose, all tanks are fitted with a recirculation pump featuring a nozzle mixer for
homogenising the tank’s contents. The store consists of eight tanks, four of them sized at 52,000
litres, three with a capacity of 100,000 litres, and
one holding 200,000 litres. They are surrounded
by a safety trough one metre high, able to hold
200,000 litres in an emergency. Since the tanks
are outdoors, they are closed off with domes featuring an integrated heater at the top of the tanks.
Overpressure and vacuum valves have also been
installed, with integrated flame-catchers. While
the products are being transferred to the process
building, they are warmed up to 20 degrees Celsius, so as to assure standardised conditions for
the subsequent process.
Cognac is stored separately in oak casks each
holding 7,000 litres. The wine storage facility consists of 23 storage tanks made of stainless steel,
each holding 26,000 litres. They are all fitted with
an agitator, safety fittings for hot-cleaning, and
an option for pressurising the tanks with nitrogen or CO2. The tanks are positioned in three
rows, with the filling and draining pipes connected to them via a pipe panel. In order to mix
two different wines with each other, a connecting
pipe is provided between the tank draining lines
and the tank filling lines.

On the right: From its new EvoGuard series of
valves, Krones fitted 529 manual shutoff valves,
875 pneumatic shutoff valves, 288 double-seat
valves, six seat valves and 25 double-seal valves.
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content. Overpressure and vacuum valves with
integrated flame-catchers have been designed to
cope with hot-cleaning of the tanks.
The blending zone consists of four blending tanks
In the sugar or powder dissolving unit, hold(two holding 30,000 litres, one holding 15,000 ing 1,000 litres, powder and liquid components,
litres, and one sized at 10,000 litres), four distil- both with and without an alcohol content, can
late collecting tanks each holding 15,000 litres, be mixed. The mixture can be transported eian inline blending system and an inline addi- ther directly into the blending zone or into an
tive dosing station. The batch blending tanks are intermediate bulk container, or into the existing
fitted with a mixing system that is linked to a buffer tank. Here, too, once again, maximised
bypass line for circulating the tank’s contents. In flexibility was the paramount consideration in
all four bypass lines, alcohol measuring systems designing the system.
have likewise been integrated. Thanks to this specially developed mixing system, Arcus achieves
maximised levels of blending accuracy in terms 124 different products are handled in the
of raw materials and alcohol contents. Moreover, blending system
the system has been developed so as to ensure The blending system handles a total of 124 difminimised losses and maximised flexibility.
ferent products, from 40-per-cent finished prodFollowing the final production step in the ucts, plus concentrated 60-to-80-per-cent spirits,
blending process for creating the finished bev- all the way through to pure 96-per-cent alcohol.
erage, the product is expelled using nitrogen, so For example, it accepts Genever from Holland,
as to prevent mixing phases and dissolving of the gin from England, whisky from Canada and
product, with concomitant dilution of the alcohol Scotland, a new whiskey liqueur from Canada,
High-precision adjustment of the alcohol
content

In the spirits product warehouse,
a variety of 96-per-cent alcohols,
aquavit, other spirits and glacialwater are stored.

Arcus also installed a Hydronomic system for
treating the product water, made entirely of
stainless steel, and featuring an ion exchanger
rated at two times 65 cubic metres an hour.
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Cognac is stored separately in oak casks each holding 7,000 litres.

Cognac from the firm’s own estate in Cognac,
France, all of them usually concentrated from an
alcohol content of 60 to 80 per cent or, like the
Cognac, as a finished product with an alcohol
content of 40 per cent. Also 96-per-cent grain
ethanol from the USA and 96-per-cent potato
ethanol from Norway.
The blending operation is able to handle a
widely disparate range of quantities: the smallest batch size at present is 2,000 litres for a product that will later on be filled by hand, while
the largest batch is currently over 100,000 litres,
whenever Linie Aquavit is being produced in
all its manifold process steps, such as when a
cargo of Linie Aquavit arrives with ten or twelve
containers each holding twenty 500-litre casks,
whose contents first have to be homogenised by
blending and then processed in their entirety
within three to four days and made available for
bottling.

The blending zone consists of four blending tanks,
four distillate collecting tanks, an inline blending
system and an inline additive dosing station.

Filling tanks

The filling tanks are used to store the endproduct, and buffer it for the filling process.
Seven tanks are fitted with safety and vacuum
valves, plus connections for CO2 and nitrogen when running special products. The other
seven tanks are open to the surrounding air.
This area has not been executed in conformity
with ATEX, though of course several precautions have been taken in order to ensure that
the applicable safety regulations have been complied with. This has been achieved by means of
a low product temperature, by air-conditioning,
by gas detectors with an alarm to the process
control system, by room ventilation, and by a
sprinkler system designed to cool down the
tanks in the event of a fire. For this purpose,
coolers are installed at each line, so as to cool the
product down to 18 degrees Celsius. Normally,
only products with a maximum abv content of
45 per cent may be stored here. Under certain
Cold-break stabilisation
(but even more stringent) preconditions, prodThe cold-break stabilisation function uses filtra- ucts with an abv content of up to 60 per cent
tion to guard against a possible protein-related can also be stored.
turbidity that may occur in the product at low
temperatures. Twelve tanks are installed for this
purpose (three holding 52,000 litres and nine CIP system for the filling operation
sized at 26,000 litres), which are filled via a cool- The filling line area links the process section to
ing unit. The product is stored for a certain pe- the filler. Here, too, the CIP return lines are inriod at minus five degrees Celsius, then filtered tegrated for both the fillers and the wine filters.
and warmed up again to room temperature. The Arcus also installed a Hydronomic water treatgenerously dimensioned heat exchanger features ment system, made entirely of stainless steel, and
a regenerating station, able to save more than 90 featuring an ion exchanger rated at two times 65
per cent of the energy involved when the product cubic metres an hour. The system, which can be
is being cooled down and warmed up simulta- sanitised with hot water, is used for treating the
neously.
product water.
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“I think Krones
did a very good
job throughout”,
says Erik Bern,
Project Director of
the Arcus Group
(left), seen with
Arcus’ Production
Manager Lars-Erik
Gulling (right).
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For the reception station, a CIP system is
provided for cleaning all tanks in the reception
building (raw-material, spirits, product stores),
all the piping inside the building, plus some
transfer pipes into the process building. This CIP
system consists of two circuits. The CIP system
for the process section features four circuits, and
is dimensioned for cleaning the entire remainder
of the equipment in the process building, including the filler.
Unique recording system for oak casks

Besides the physical installations, Krones’ job
package also included implementation of the requisite software and control systems. The existing
SAP system serves as a master software package, which specifies the quantities required at a
particular juncture and generates orders, which
are then completed in the process. The transfers between SAP, MES and Botec are handled
via a defined interface. On the level below this,
there is a Krones MES (Manufacturing Execution
System) operating, with reporting and tracking
& tracing features, supplying the data for the
entire production process to the Botec control
system, and also serving a warehouse management system (WMS) for the aquavit oak casks.
This cask store management system was developed by Krones specifically for Arcus. A special
high-bay warehouse provides space for 8,500 oak
casks, each holding 500 litres, and serves solely
for storing the various aquavits. 7,400 slots are
currently occupied. Every year, about 100 new
casks are purchased and old ones replaced. The
system records the entire history of each cask,
like year of manufacture, wood origins, year of
purchase, capacity, date of storage and retrieval,
or time of cleaning and maintenance. Hand-held
scanners are used to read the labels, and the data
are passed to the software. “This cask recording system is something rather special, and it
functions perfectly”, explains Arcus Production
Manager Lars-Erik Gulling.

important was deadline compliance. The weather
conditions in Norway, with the long winters, can
quickly derail even the best-laid plans. So we
needed vendors we could trust implicitly. Which
in turn meant it was important for us to work
with a really top-ranking company like Krones
for the process technology, one that was able to
flex its corporate muscles when necessary and
compensate for any delays by deploying extra
staff. And for a fully functional plant, too, commissioning and acceptance-testing have to be
completed promptly and swiftly.”
Besides the time schedule, of course, the quality and flexibility of the technical package was a
conditio sine qua non. “Krones was able to furnish
very good references, both in the spirits industry with the Absolut plant in Sweden and with
the wine project at Constellation in England”,
explains Lars-Erik Gulling. “Here in Oslo, we
have utilised and combined the empirical feedback from both sectors. Anyway, Erik and I were
already familiar with Krones’ filling and packaging technology from our time with the Ringnes
Brewery”, which is only a few hundred metres
away from Arcus, by the way. “Everything we
knew told us that we ought to entrust the process section to a single contractor. The quality of
workmanship for the technical equipment is one
thing, but I attach more importance to the knowhow in the heads of the people responsible for the
project”, admits Erik Bern. “So it was essential to
translate these people’s skills and experience into
a comprehensible, automated process.”
Reducing product losses

One very significant point financially was the
need to reduce product losses. Spirits are not at
all cheap. In the old factory, Arcus had to live with
product losses of up to five per cent, which added
up to as much as a million euros a year. In the
new facility, the declared target is: zero product
losses. “We’re getting very close”, said Erik Bern
shortly after commissioning, and Lars-Erik Gulling comments: “The low loss rate is fantastic”. In
order to minimise losses, you need firstly maxDeadline, quality and flexibility compliance
imised accuracy in the process technology, and
Erik Bern, the Arcus Group’s Project Direc- secondly a variety of techniques that have been
tor, who bears the overall responsibility, had a used to expel products. “Krones took a holistic
whole series of stipulations (and challenges) for approach to the project here, but nevertheless
this new-building project. “What was supremely each and every product is individually treated”,
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The new oak cask store, too, for up to 8,500 casks
each holding 500 litres, like Arcus’ aquavit reception
and discharge operations, has been incorporated in
Krones’ process.

This cask store management system was developed by Krones specifically for Arcus. Hand-held
scanners are used to read the labels, and the data
are passed to the software.

explains Erik Gulling. This can be illuminated by
an example: for exports to the USA, an abv figure
of 40 per cent may under American regulations
deviate upwards by 0.0 abv and downwards by
a maximum of minus 0.15 abv. This maximum
permitted alcohol loss applies to all steps in the
process, including the bottling. Krones solved
this, for example, with ultra-minimal alcohol
overdosing during the blending operation and
with recurrent flow-rate and alcohol measurements using maximally accurate measuring instruments.
“I think Krones did a very good job throughout”, says Erik Bern. “The guys responsible at
Krones were creative, solution-driven, and at the
same time they kept a careful eye on the costs in
order to meet the specified targets. In a complex
joint project like this, of course, it’s always vital
to ensure free and frank communication, so as
to achieve mutually supportive results. And that
we most certainly did.”
Ingo Kirsten
Krones AG
Tel. +49 9401 70-5463
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