Landfall:
The Starting Point
of the Pipelines

Safe Operations
Start at
Portovaya Bay

In Portovaya Bay, near Vyborg, gas is fed
into the Nord Stream offshore pipelines
from the Russian gas transportation system

Gas Transport
Begins on
the Russian Coast

The initial section of the Nord Stream Pipelines on
the Russian shore is vitally important to the safe
operation of the entire gas transport system. In
order to transport gas over a distance of 1,224 kilometres, a powerful compressor station is needed
to build sufficient pressure of nearly 220 bar. It is
located in Portovaya.

In case of emergency, shutdown valves will immediately interrupt the gas flow.
The valves are equipped with actuators which enable them to shut down within two minutes.

What function does the Nord
Stream landfall facility in Russia
fulfil?
Konstantin Baskov, Technical Director: The Nord Stream landfall
facility is located on the shore of
Portovaya Bay near Vyborg. This
is the starting point of the offshore
pipeline, where natural gas from
northern Russian gas fields arrives via the Russian Unified Gas
Supply System. Before entering
the Nord Stream landfall complex, gas is treated and pressurised at the Compressor Station
Portovaya operated by Gazprom.
The Nord Stream landfall facility
is also equipped with pipeline inspection gauge (PIG) traps, from
where PIGs are launched to inspect the interior of the pipelines.
Who oversees pipeline operations on the Russian shore?
KB: First of all, a team of experienced operators in the Control
Centre Zug monitors operation of
the entire system. Besides, two
representatives of Nord Stream
control transportation parameters
on site if needed. The operation
of Nord Stream infrastructure is
coordinated with the Compressor
Station Portovaya and the receiving terminal in Lubmin to guarantee that all requirements are met.
Are the weather conditions in
the Vyborg region a challenge to
operating the pipeline?
KB: The Nord Stream Pipeline
is built to the highest industry
standards. Its design accommodates for the environment we are
operating in and the pipeline can
withstand cold temperatures. Operation is not affected by the local
weather. Also, the engineers operating the pipeline and working
on the facilities have years of experience.

What occurs if the compressor
station delivers more gas than
the Nord Stream Pipelines can
accept?
KB: The landfall facility in Russia
is designed for a maximum pressure of 220 bar. The Compressor
Station Portovaya controls the
pipeline pressure and gas inflow
rate. In the rare case of pressure
exceeding the acceptable level,
the Nord Stream pressure-safety system at the Russian landfall
will automatically close the inlet
of the pipelines.

Konstantin Baskov,
Technical Director, Nord Stream AG

What safety measures are in
place at the Russian landfall?
KB: Adhering to strict safety
rules is of paramount importance
when operating such a complex
system. These rules apply to all
Nord Stream AG and contractors’
workers present on site, as well as
external visitors. This includes, for
example, smoking bans, wearing
special safety clothing or driving
restrictions. To secure the entire
landfall facility, gas flow can be interrupted manually and remotely.

Gryazovets-Vyborg
Pipeline
The Gryazovets-Vyborg
pipeline connects the Russian Unified Gas Transport
System and Nord Stream.
The 917-kilometre onshore
pipeline with an annual design capacity of 55 billion
cubic metres and a diameter of 1.4 metres stretches
across the Vologda and
Leningrad regions and
has seven compressor
stations, including the one
near Portovaya Bay.
Compressor Station
The Compressor Station
Portovaya is a unique facility in terms of capacity
and operating pressure.
It includes a gas treatment unit, two compressor
shops, each consisting
of four compressors, and
a gas metering station.
The capacity of the compressor station is some
350 MW. The gas is conditioned to the required
specifications and compressed to the necessary
pressure. Then the gas is
chilled to the requisite operating temperature. Gas
pressure and flow rate are
controlled in the compressor station control room.

Nord Stream AG
Nord Stream AG is an
international
joint
venture
established for the planning,
construction and operation of
the twin offshore gas pipelines
through the Baltic Sea. Russian
PJSC Gazprom holds a 51 per
cent stake in the joint venture.
The
German
companies
Wintershall Oil AG (wholly-owned
subsidiary of Wintershall) and
PEG Infrastruktur AG (whollyowned subsidiary of E.ON
Beteiligungen) hold 15.5 per

cent each, and the Dutch gas
infrastructure company Gasunie
Infrastruktur AG (wholly-owned
subsidiary of Gasunie), along
with the French energy provider
Engie Energy Management
Holding Switzerland AG (whollyowned subsidiary of Engie),
each hold a 9 per cent stake.
Nord Stream’s head office and
operations centre are both in
Zug, Switzerland.
Nord Stream’s natural gas
pipelines through the Baltic Sea

have the design capacity to
transport 55 billion cubic metres
(bcm) of Russian gas per year
to the EU for at least 50 years.
Both lines run in parallel for 1,224
kilometres from Portovaya Bay,
near Vyborg on the Russian Baltic
Sea coast to Lubmin, Germany.
Each pipeline comprises some
100,000 24-tonne concreteweight-coated steel pipes laid
on the seabed along the precise
route approved by the authorities
of the five countries through
whose waters the pipelines pass.

Vyborg is a Russian city with a
700-year history that still bears
the hallmarks of old Europe. Its
narrow winding paved streets
with low buildings and summer
cafés as well as its medieval
monuments create a special
cosy atmosphere the year
round. At different periods of
its history, the town was influenced by Swedish, German,
Finnish and Russian cultures.
Initially, the territory was part
of Novgorod Principality and
served as a convenient trade
point on the route from the
Baltic Sea. The fortress named
Vyborg, which translates as
“holy city” in Swedish, was
founded by the Swedish ruler
Torkel Knutson in 1293 with the
aim of spreading Catholicism
to the East. The city of Vyborg
grew around the fortress, and
merchants from Europe started to settle and build their
residences in Vyborg. Later, it
was conquered by Peter the
Great and became the territory of Finland, which was part
of the Russian Empire at that
time. Finally, Vyborg became
Russian in 1944, when it was
conquered by the Soviet Union. Today Vyborg is an important industrial centre and port.
It has shipyards and factories
producing machinery, electrical equipment, construction
materials, furniture and paper. In 2011, the international
significance of the city was
increased by the launch of the
Nord Stream natural gas pipeline system, which starts from
Portovaya Bay, 60 kilometres
from Vyborg, and crosses the
waters of five countries, bringing essential energy to European industries and millions of
households.
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A Connecting Hub
on the Russian Coast
The Landfall facility
at Portovaya Bay in
Russia is the logistical
link between the Unified Gas Transport System of Russia and the
Nord Stream Pipelines.
Natural gas arrives
here from northern
Russia through the
Gryazovets-Vyborg
pipeline and is prepared in a compressor
station before it
enters the Nord Stream
pipeline system.

through up to date diagnostics,
maintenance and repair tech-

adjusted in terms of pressure
and volume as well as temper-

niques. The UGSS of Russia is
controlled round-the-clock by
Gazprom’s Central Operations
and Dispatching Department,
which ensures uninterrupted
natural gas delivery to consumers in Russia and abroad.

ature, before being transported
further. The OPAL pipeline links
Nord Stream with the existing
European natural gas transport
systems. It is capable of transporting more than 36 billion cubic metres of gas annually. This
amount is enough to supply a
third of Germany with natural
gas for a year. The pipeline runs
south from Lubmin to Brandov,
in the Czech Republic. Since
the gas loses pressure over the
long route, it is repressurised to
the required level at a compressor station in Baruth, south of
Berlin. The second pipeline that
links the Nord Stream system
with the European gas market
is NEL. The NEL pipeline is 441
kilometers long and runs westward across northern Germany
from Lubmin to Rehden, in Lower Saxony. The pipeline has a
capacity of over 20 billion cubic
metres each year, which roughly corresponds to one-fifth of
Germany’s annual consumption.
The gas from the OPAL and NEL
pipelines is transported onward
to Belgium, Denmark, France,
the Netherlands, and the UK,
along with other countries.

Transport by Nord Stream
The gas travels a distance of
about 2,850 kilometres from
northern Russia to Vyborg.
There, the natural gas is fed
from the Gryazovets-Vyborg
pipeline into the Compressor
Station Portovaya. The powerful
compressor station is managed
and operated by Gazprom.
Here, the gas is pressurized to
the required level for the secure
transport through Nord Stream
all the way to Germany without
interim compression. The station is located approximately 1.5
kilometres away from the Nord
Stream landfall facility. The landfall facility itself is located on the
shore of Portovaya Bay, 1.5 kilometres from the Baltic Sea.

The Nord Stream landfall facilities occupy the territory of
around 17 hectares on the shore
of Portovaya Bay – a small piece
of sea adjoining the Russian
shore near the Finnish border.
Since November 2011, it has
been a place of international
importance as a connecting
point between the vast northern
Russian gas reserves and the
offshore infrastructure to transport gas into the European gas
grid.

As operator, Nord Stream AG
provides transport capacities
through its pipeline system.
Nord Stream AG has entered
into a gas transportation agreement with OOO Gazprom export
to book up to 55 billion standard cubic metres (later: cubic
metres) capacity annually. The
pipelines transport gas from the
entry point in Russia to the exit
point in Germany, where the gas
is received by the connecting
OPAL (Baltic Sea Pipeline Link)
and NEL (North European Gas
Pipeline) onshore pipelines. In
total, it takes the gas about 10
days to make the journey from
northern Russia to Germany.

Gas from Northern Russia
The gas that flows through the
landfall facilities is fed from the
Unified Gas Supply System of
Russia (UGSS). The UGSS is
the world’s largest gas transmission system and represents
a unique engineering complex
encompassing gas production,
processing, transmission, storage and distribution facilities. It
assures continuous gas supply
from the wellhead to the consumer. The UGSS has a length
of 172.1 thousand kilometres
and includes 254 compressor
stations, six gas and gas condensate treatment facilities and
22 underground gas storage
facilities. Sustainable operation
of the entire complex is ensured

Gas flow through Line 1 of the
Nord Stream pipeline system
began in November 2011. Construction of Line 2 commenced in
May 2011, and it came on stream
in October 2012. The twin pipelines have the design capacity
to transport a combined total of
about 55 billion cubic metres of
gas a year – enough to satisfy
the energy demand of more than
26 million European households.
Since the start of operations, the
pipelines’ capacity was gradually ramped up and reached
93 per cent in In 2018, pipeline
capacity is expected to be fully
used. Nord Stream has reliably
and safely delivered all gas volumes requested by its customer
without interruptions.

On the Way to Europe
At the OPAL and NEL receiving
station, the incoming gas stream
is checked for quality, subjected to fiscal measurement, and
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For more background
information, visit our website at:
www.nord-stream.com

For specific questions,
send your queries to:
info@nord-stream.com
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What occurs if a fire breaks out
or a leak is discovered in the
landfall area?
KB: There are numerous gas
and fire detectors installed. In
the event of a fire or a gas leak,

the pipeline will shut down immediately and the facilities will
be cleared of natural gas. If a fire
alarm is triggered, all responsible parties will be notified by our
dispatching centre for adequate
measures to be taken as quickly
as possible.

The starting point of the Nord Stream pipeline system is located on the
shores of the Baltic Sea at Portovaya Bay, 60 kilometres from Vyborg,
in the Leningrad oblast. The pipelines start with an onshore section
1.5 kilometres away from the sea. It is connected to the Compressor
Station Portovaya, the end point of Gazprom’s Gryazovetz-Vyborg
onshore pipeline - part of the Russian Unified Gas Supply System.
The connections between the offshore pipelines and the onshore
grids are called landfalls. The compressor station, located approximately 1.5 kilometres away from the Nord Stream landfall facilities,
brings the gas up to the requisite pressure before feeding it directly
into the two offshore pipelines via four underground pipelines. From
Portovaya Bay, the gas travels 1,224 kilometres through the Baltic
Sea to Lubmin in Germany, where it is distributed to European consumers via onshore connecting pipelines. The Nord Stream landfall
facilities on the Russian shore include Pipeline Inspection Gauge
(PIG) traps, isolation and emergency shutdown valves. The top entry
ball valves and gate valves isolate the PIG traps from the pipelines.
Each gate valve weighs over 100 tonnes and is equipped with an
independent control system. The valves are designed so as not to
require overhaul throughout the 50-year lifetime of the Nord Stream
pipeline system. Two anchor blocks for Line 1 and Line 2 are buried
nearby. These are necessary to withstand the 2,200-tonne load of
the offshore portion of the pipelines. Telemetry data and automation
systems installed on site ensure that the facility and the entire infrastructure are operated safely. All process parameters are transmitted
in real-time to the operators in the Control Centre in Zug, Switzerland,
where Nord Stream operators continuously monitor compliance with
the design parameters and gas quality specifications. Gas arriving at
the landfall facilities is fed into the two pipelines which are buried in a
trench running down to the coastline.

VYBORG –
A TOWN AT
THE CROSSROADS
OF CULTURES

Preparing Offshore Transportation
Before it flows into the Nord Stream Pipelines, the gas is treated at the
Compressor Station Portovaya, where it is cleared of any remaining
solid particles and liquid fractions. This is needed to prevent formation of hydrates, which occurs under certain pressure and temperature conditions. The gas treatment unit is able to dehydrate more than
170 million cubic metres of natural gas daily. Following treatment,
gas flows into the compressor area, and is brought up to the requisite
pressure. Before being fed into the Nord Stream Pipelines, the gas
enters a fiscal metering station, to confirm the contractually agreed
flow rate and quality as well as system pressure and temperature.
The high inlet pressure of up to 220 bar enables gas to travel the entire distance across the Baltic Sea without intermediate compression.
(For comparison: bike tires are usually pumped up with a pressure of
around 4 bar.) Along the route of the Nord Stream Pipeline through
the Baltic Sea, the pressure of the natural gas decreases.
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Nord Stream links the massive gas reserves in northern Russia with the European gas distribution grid.

Nord Stream
Portovaya Landfall Facility
Onshore to offshore: Nord Stream’s
twin pipelines start on the Russian
shore and go offshore in Portovaya
Bay to transport gas through the
Baltic Sea to the German coast. Gas
entering the offshore pipelines is already pressurised to the required level
and prepared for transportation at the
Compressor Station Portovaya.

The Portovaya landfall facility is the logistical link
between the Unified Gas Supply System of Russia and the Nord Stream offshore pipeline system.
From here, natural gas starts its journey through
the Baltic Sea and exits some 1,224 kilometres
away at the Lubmin landfall facility in Germany
where it is transported onward through the European pipeline grid after undergoing further preparations and quantity and quality measurements.
The gas that is fed into the Nord Stream system
stems from the Gryazovets-Vyborg onshore pipe-
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line built and operated by Gazprom. The 917-kilometre pipeline runs through the Vologda and Leningrad regions and is capable of transporting 55
billion cubic metres of natural gas to fill the Nord
Stream Pipeline. Before the gas reaches the landfall facility in Russia, it is cleaned of solid particles, stripped of water content and measured at
Gazprom’s Compressor Station Portovaya. The
Nord Stream landfall facility is equipped with all
systems necessary to monitor parameters of incoming gas and ensure safe operation.
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Main Components of the Landfall Area

Boshoy Bor village

Nord Stream
and Gazprom Facilities
in Portovaya Bay
The Nord Stream pipeline system starts
1.5 kilometres away from the shoreline –
at the landfall facilities, which include
pig traps, isolation and emergency
shut-down valves. Compressed gas
is supplied to Nord Stream from the
Compressor Station Portovaya located
approximately 1.5 kilometres further
away from the Nord Stream facilities.
The compressor station and the Nord
Stream Pipelines are connected by four
underground pipelines, which are operated by Gazprom.

1 Vent Stacks
If an emergency or planned shutdown should occur, gas can be released via the vent stacks at the
landfall facilities.

1.5 km

2 Onshore Portion of Pipelines
From the landfall facility, gas is fed into the Nord
Stream Pipelines, which are buried in a trench running 1.5 kilometres down to the coastline.
Compressor
Station Porovaya

Supply road
Nord Stream Pipelines
Nord Stream landfall facilities
Connecting pipelines
Gryazovets Vyborg pipelines

3 Anchor Blocks
Two concrete anchor blocks are after it has been
commissioned. nearby. They are necessary to avoid
loads from the expansion movement resulting from
temperature fluctuations.

B Double Expanding Gate Valves
Huge double-gate valves separate the gas in the pipelines from the PIG traps when they
are not in operation. The valves are about 10 metres tall, and weigh 102 tonnes each. This
makes them the heaviest double-gate valves that have ever been produced.

4 Technical and Control Buildings
These include an emergency diesel generator, a
connecting hub for all electrical systems, a control
and communications building as well as a transformer room.
5 Gas Heating and Reducing Equipment (HRE)
The HRE unit heats the gas that can be fed into the
pipeline from this point after maintenance operations to avoid the formation of hydrates. It also regulates the gas pressure during this process.

A PIG Traps
The integrity of the Nord Stream Pipeline is checked on a regular basis by what are known as intelligent PIGs
(Pipeline Inspection Gauges). The PIGs are fed into the pipeline via launchers in Russia. The PIGs are then
extracted safely from the receiving traps in Germany.

Intelligent PIGs
The intelligent PIGs are carried through the pipeline by
the gas stream. They automatically detect the smallest
of changes due to corrosion or mechanical damage.
They also register any possible movement of the pipeline on the seabedafter it has been commissioned.

C Shutdown Valves
Shutdown valves in service at the landfall
facility are employed for safety purposes. In
an emergency, they immediately and automatically interrupt the flow of gas into or out of
the pipelines. All the valves were developed
especially for the Nord Stream project.

