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Operations & Maintenance

Monitoring the Flow of
Gas Around the Clock

July 2010
Installation of the Control Centre
equipment begins in Zug.
Nord Stream engineers begin setting
up the Control Centre equipment
needed to remotely operate the pipelines from the company’s offices in
Zug. The Control Centre is connected
via dedicated cable and satellite communication to the landfall installations
in Russia and Germany.

October 2010
Valve installation takes place
at both landfall facilities.
Major components needed for the
safe operation of the pipelines are
delivered by truck and ship to the
German and Russian landfall facilities, including the through-conduit
double-expanding gate valves – the
heaviest gate valves ever manufactured. They were extensively tested
in Italy before being transported on
special trucks capable of carrying
the 102-tonne load.

O

n November 8, 2011, commercial gas transport started through
Line 1, the first of Nord Stream’s twin pipelines. It was a momentous occasion: the pipeline system was now operational, linking
the gas fields of northern Russia directly to Europe’s towns and
cities. For Nord Stream staff, it was the culmination of many
years of intense preparation and planning. Nord Stream was
entering a new era, as it began its transition from construction company to gas
pipeline operator, providing safe and reliable gas transportation capacity 24 hours
a day, 365 days a year for the next 50 years at least. While Line 1 went into operation, construction continued on Line 2. It was finally completed a little less than a
year later on October 8, 2012. With the inauguration of Line 2, the system was capable of transporting 55 billion cubic metres of gas – enough gas to supply 26 million
European households annually. The man responsible for the team that ensures the
continuous safe and reliable flow of the gas is Nord Stream Deputy Technical Director Operations and Dispatching, Vladimir Borovik, an expert in the gas transportation industry with almost 40 years of experience.
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While enjoying the grandeur of the event, celebrated by heads of state and directors of Nord Stream and its shareholder companies, Borovik knew that a far more
significant moment would be left uncelebrated in the Nord Stream calendar in the
coming months. “It is always very exciting when a constructed pipeline starts real
operations, and it is certainly interesting to see how leaders of countries behave
together, but for me, the moment the pipeline was going to start working at near full
capacity was going to be the real test,” said Borovik.

September 2011
The main and back-up Control
Centres are completed, tested,
and deemed fully operational.

September 6, 2011
Technical gas begins to flow
into Line 1.
Following construction and precommissioning, Nord Stream starts
filling Line 1 with the technical gas
needed to build up inventory and pressurise the pipeline prior to the start of
gas transportation in November.

November 8, 2011
World political leaders, along with
500 guests and 200 journalists,
gather at the receiving station at
Lubmin to commemorate the first
gas to arrive through Line 1 from gas
fields in northern Russia.

That moment came on May 23, 2012. For 72 hours, gas pressure on Line 1 was increased to 206 bar out of a possible maximum pressure of 220 bar, while over the
following three weeks, a total of 1 billion cubic metres of gas was pumped through
the pipeline. That the test of reaching almost full-pressure passed without incident
meant the operations team could now breathe easy with full confidence in the
integrity of their system. Of course, the time the gas spends in the pipelines is only
a fraction of its journey from the vast gas fields in northern Russia to a stovetop,
for example, in Hamburg. The journey begins when the gas is extracted from drill
holes and pumped into one of Gazprom’s modern preparation facilities. Here, the
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December 2011

raw gas is heated, stripped of water, purified, cooled, and then compressed, ready
to be sent 2,850 kilometres through the Gazprom gas pipeline system to Vyborg
on the eastern shores of the Baltic. Gazprom’s Unified Gas Supply System of
Russia (UGSS), is the world’s largest gas transmission system, encompassing gas
production, processing, transmission, storage, and distribution facilities. It includes
161,700 kilometres of gas trunklines (main transmission lines) and laterals (which
deliver gas to or from the trunklines), 215 line compressor stations with gas compressor units totalling 42,000 mega watts in capacity, six gas and gas condensate
treatment facilities, and 25 underground gas storage facilities. The UGSS assures
continuous gas supply from the wellhead to the consumer. For the final stage of the
journey to the eastern shore of the Baltic, Gazprom specially built the Gryazovetsto-Vyborg trunkline, linking the UGSS across the Vologda and Leningrad Oblasts to
the facilities at Portovaya Bay, Russia.
Constant contact with the Control Centre
The gas enters the compressor station at Portovaya Bay. Managed and operated
by Gazprom Transgaz St. Petersburg, the powerful compressor station pressurises
the gas to the required level to enable its secure transmission through the pipelines
all the way to Germany, without interim compression. The compressor station lies
approximately 1.5 kilometres away from the Nord Stream landfall facility. The gas
is pumped from here through four underground pipelines into the Nord Stream
system. The Compressor Station Portovaya plays the central role in regulating the
pressure and flow rate of the gas travelling through the twin pipelines, which is
why it is so critical that the Gazprom controllers are at all times in contact with their
Nord Stream colleagues at the Control Centre.
With the turn of a wheel, the flow of gas through Line 1 is symbolically started in Lubmin, Germany, on November 8, 2011. From left to right with their
hands on the wheel: French Prime Minister François Fillon, German Chancellor Angela Merkel, Dutch Prime Minister Mark Rutte, Russian President
Dmitry Medvedev, EU Energy Commissioner Guenther Oettinger, and Erwin Sellering, Minister President of Mecklenburg-Western Pomerania.

The Control Centre – the “brain” of the twin pipelines – is located at Nord Stream
headquarters in Zug, Switzerland. Manned 24 hours a day, 365 days a year by a
team of nine, it is from here that the technical operations of the pipelines are remotely monitored and controlled. The Nord Stream Pipeline Control and Communications System, backed up by satellite, and the Nord Stream landfalls in Russia
and Germany are linked to the Control Centre. From here, operators can remotely
control valves at the landfalls in an emergency. As an added safety feature, there
are two instrument equipment rooms with workstations at the Russian and German
landfall sites that can be operated locally. Automatic fail-safe mechanisms also kick
in during an emergency, shutting down valves at either end of the pipelines when
sensors detect over-pressurisation or temperatures exceeding safety limits.
Safety is at the very core of operations, and “nominations,” or the quantity of gas
entering the system at the Russian inlet and the amount extracted downstream in
Germany, are at the heart of this. In short, the Zug Control Centre must monitor
the volume of gas entering the pipelines, the amount extracted, its pressure and
temperature, and then calculate if these are all within the safety parameters of the
pipelines’ design. To help calculate these safety parameters, sensors throughout
the pipelines feed real-time information to the Control Centre. Lights illuminate
a video wall display of the pipelines, alerting staff to potential problems. Safety
sensors designed to detect hydrocarbons, fire, and smoke are fine-tuned to warn
against irregularities.

Line 2 inauguration, October 8, 2012 (left to right): Jean-François Cirelli, Vice President of GDF SUEZ SA; Paul van Gelder, Chairman of the Executive
Board and CEO of N.V. Nederlandse Gasunie; Dr Bernhard Reutersberg, Member of the Management Board of E.ON AG; Dr Harald Schwager,
Member of the Management Board of BASF SE; Alexei Miller, Deputy Chairman of the Board of Directors and Chairman of the Management Committee,
OAO Gazprom; Sergei Ivanov, Chief of Staff of the Russian Presidential Executive Office; Gerhard Schröder, Chairman of the Nord Stream AG
Shareholders’ Committee and Former Chancellor of the Federal Republic of Germany; Matthias Warnig, Managing Director, Nord Stream AG;
and Alexander Novak, Minister of Energy of the Russian Federation.

Safety is maintained through permanent contact with upstream and downstream
partners. “It is important to understand that we have no way of altering the flow,”
said Borovik. “That can only be done by the Portovaya compressor terminal or by
the Lubmin receiving terminal, either together or in sequence, but not by us. Our
role is to permanently monitor the safety conditions and to request both upstream
and downstream operators to change the parameters (i.e., flow, pressure, and temperature) to avoid unsafe conditions. It is only in an emergency that we would shut
things down – something we clearly don’t want.” Safe conditions are maintained
throughout the nominations process. A nomination is the client’s specification of
how much gas they want to flow into the pipelines in Russia and how much they
want to remove in Germany. Nord Stream receives a weekly nomination broken
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Within the first three weeks of operation, 1 billion cubic metres (bcm)
of gas are transported to Europe
through Line 1.

May 24-26, 2012
For three days, gas flows successfully
through Line 1 at near full pressure.
During the full-load test, 75 million
cubic metres of gas are pumped daily
through the pipeline – the amount
required for it to meet its annual design capacity of 27.5 bcm.

May - June 2012
The full-load test continues over
three weeks as part of the integritytesting exercise.

June 2012
External visual inspection of Line 1
begins in Russia in mid-June.
The external “as-built” post-construction survey of Line 1 starts in Russian
waters. A vessel travelling the length
of the pipeline trails a remotely operated vehicle (ROV) that scans the
pipeline to determine, for example, if
further stabilisation is necessary in
the form of gravel placement.

»Ensuring good communication with Nord Stream’s
upstream and downstream
colleagues will always
remain at the core of the
safe and reliable running of
the pipelines. In the hightech world of gas transportation, the importance of
human relationships must
never be forgotten.«
Vladimir Borovik
Nord Stream Deputy Technical
Director Operations and Dispatching
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Compressor Station Portovaya
The powerful compressor station
pressurises the natural gas to the
required level for secure transport through the pipelines, all the
way to Germany, without interim
compression. The state-of-the-art
compressor station is managed and
operated by Gazprom. It is located
1.5 kilometres from the Nord Stream
landfall facility and is connected to
it by underground pipelines.

Early September 2012

down into days and then a daily nomination, which is broken down into hours. The
Gazprom subsidiary Gazprom Export, the world’s largest exporter of natural gas,
provides these nominations from its dispatching centre in Berlin, where it controls
all Gazprom gas being transported into Central Europe. It is from this city that
Gazprom Export informs Nord Stream how much it wishes to put into the pipelines
in Russia and how much it wishes to take out in Germany. The nominations for gas
being extracted are based on demand from Gazprom’s partners and customers
across Europe, including public utilities, regional gas suppliers, industrial companies, and power plants. Gas transported through the twin pipeline system will move
onward through the European grid to Belgium, Denmark, France, the Netherlands,
the United Kingdom, and other countries.
Nominations are relayed to the Zug Control Centre from Berlin via a dedicated communication system. Operators in the Control Centre check the nominated values
for contractual correctness and check that the values are physically feasible – in
other words, that the physical volume can safely flow. On a given day, for example,
27 million cubic metres of gas might enter the pipelines from the Russian inlet while
36.7 million cubic metres are extracted in Germany. It is common for the two figures to be different, for example, that the nomination at the entry point differs from
the nomination at the exit point. In this case, the pipelines serve as underwater gas
storage, which can be emptied and filled according to the client’s shipping needs,
as long as the gas pressure neither falls below nor exceeds critical levels.

Technical gas is pumped into
Line 2 for the first time.

September 2012
Intelligent pipeline inspection
gauges (PIGs) are developed to
meet the special requirements of the
Nord Stream Pipelines in preparation for an internal survey in summer
2013. They are fitted with equipment
to measure the wall thickness of each
of the pipelines and an inertial module
unit to detect buckling.

September 25, 2012
The German Technical and Scientific Association for Gas and Water
(DVGW) awards Nord Stream a certificate for technical safety management,
acknowledging the safety standards
and organisation of the landfall facilities in Lubmin.

“Our dispatching responsibility is to analyse the nominations, look at the conditions
of the system, and then decide whether to allow the nominations or not from a
safety point of view,” explained Borovik. “If we cannot allow it then we will call
downstream to the dispatching centre in Berlin and say: ‘Gentlemen, we cannot
supply this gas for safety reasons; please reduce the nomination down to a certain
value determined by using the special software.’” Operating pressure is always
regulated according to the pipelines’ safety parameters. If more gas is requested
for the European grid downstream, flow rates and pressure will be increased accordingly up to a maximum pressure of 220 bar.
Preparedness for all eventualities is essential
Back at Portovaya Bay, Gazprom treats the gas to remove any unsafe levels of
condensate and hydrocarbons in its state-of-the-art gas treatment facility before
it enters the Nord Stream Pipelines. The gas is also chilled to the required operating temperature before entering the system. There is still one last process before
the gas starts its trans-Baltic journey. It must enter the Gazprom fiscal metering
station to confirm the contractually agreed flow rate and quality as well as system
temperature and pressure. This information is transmitted to the Control Centre.
“We constantly monitor the parameters and, if they are out of spec, we have the
right to stop gas transportation,” explained Borovik. “Up until now, we have not
had to, but we do have the right in accordance with our upstream and downstream
operators and with Gazprom Export, which is the shipper of the natural gas that will
flow through the pipelines.”

The operation of the Nord Stream Pipeline system is remotely monitored and controlled from the
Control Centre at Nord Stream’s headquarters in Zug, Switzerland. The Control and Communication System and the
Nord Stream landfall facilities in Russia and Germany are all linked to the Control Centre.

With all checks completed, the gas is now ready to enter the Nord Stream inlet at
its Russian landfall facility. Nord Stream staff supervise operations contracted out
to the upstream and downstream partners at the two landfall facilities. At Vyborg,
it is Gazprom Transgaz St. Petersburg that deals with daily operations, while at
Lubmin, this work is contracted to GASCADE. At each landfall, there is equipment
to ensure the safe pipeline operation, including isolation and emergency shutdown
valves to separate the offshore from the onshore pipelines. Jean-François Plaziat,
Nord Stream Deputy Technical Director Operational Maintenance and Engineering, is responsible for the asset management of the pipelines. In the highly unlikely
event of something going wrong, he is also responsible, together with the corporate
health, safety, and environment team, for the internal organisation of emergency
response plans, and for the repair phase following an emergency response. Such
emergency response plans involve all members of the operations department

Chapter 7

»Being prepared for any
eventuality is at the heart
of our repair strategy. The
financial consequences of
not transporting gas are so
high that it pays to be totally
prepared, even for an event
that has the smallest probability of happening.«
Jean-François Plaziat
Nord Stream Deputy Technical
Director Operational Maintenance
and Engineering

Operations & Maintenance 245

under the supervision of the Technical Director Sergey Serdyukov. “When you carry
out any work, whether it is maintenance work on site or repair work, you first have
to take care of safety, the main driver in every gas operating company,” said Plaziat.
(See maintenance article on page 259.) The integrity of the pipelines is certified by
the independent organisation, Det Norske Veritas (DNV). Nord Stream benefits from
the involvement of a recognised player in the international pipeline industry that is
committed to ensuring technical integrity confirmation. “Our role is to look at the
integrity of the pipelines to confirm that, if a company operates in the way it laid out
in its plan, then we can certify that the amount of gas it has planned to ship is safe
and the pipelines will not rupture,” said Gunn Stirling, Senior Principal Engineer and
Project Manager for DNV Norway, Russia, and Kazakhstan. (See interview on page
268.) Dealing with DNV also provides access to a large pool of technical experts
who can be drawn on at very short notice.

The Nord Stream Pipeline system starts 1.5 kilometres away from the shoreline at the Russian landfall facility, which include
PIG traps and isolation and emergency shutdown valves. If an emergency or planned shutdown should occur, gas will be released
via the vent stacks shown above. There is a vent stack for each of the two pipelines.

A truly international operation
Pipeline repairs are not expected to be necessary during Nord Stream’s minimum
operational lifespan of 50 years. Owing to the high quality of the materials involved
and the pipeline’s conservative design, damage and deformation are highly unlikely.
In fact, the probability of pipeline failure or leakage is as low as one damage event
every 100,000 years. Nevertheless, Nord Stream is ready for any situation. “Being
prepared for any eventuality is at the heart of our repair strategy and is something
that we spend a lot of time working on,” explained Plaziat. “The financial consequences of not transporting gas are so high that it pays to be totally prepared, even
for an event that has the smallest probability of happening.” Once the gas enters
the inlet, it is the responsibility of the Nord Stream operators in Zug to monitor for
pressure, temperature, flow rate, and gas specifications. While in the Nord Stream
Pipelines, two major changes occur. The operating pressure decreases the further
the gas travels from the Compressor Station Portovaya. “During normal operations,
we might, for example, have a maximum inlet pressure of 218 bar and an outlet
pressure of 102 bar,” explained Borovik. The second change is that as the pressure
decreases, the gas cools down.
Once the gas reaches the German landfall, it is ready to connect with the European long-distance gas network. The Nord Stream Pipelines link to two different
long overland networks via the transfer station in Lubmin: the Ostee-PipelineAnbindungs-Leitung (OPAL, the Baltic Sea Pipeline Link) or the North European
Gas Pipeline (NEL). OPAL is Europe’s longest natural gas pipeline stretching some
470 kilometres from Lubmin via Mecklenburg-Western Pomerania, Brandenburg
and Saxony, and on to Brandov in the Czech Republic. NEL is 440 kilometres
long, running westward across northern Germany, past Schwerin, Hamburg, and
Bremen to Rehden in Lower Saxony. But before the gas can make its onward
journey across Europe, it must be prepared for transportation. At the Lubmin
landfall facility, Nord Stream is responsible for the shutdown valves, which can be
operated instantly to cut the gas flow, the double-gate valves separating the gas in
the pipelines from the pipeline inspection gauge (PIG) launchers when they are not
in operation, and the PIG traps, used to collect PIGs sent from the same traps in
Russia during inspection. Once through the outlet, the gas is cleaned of impurities
and warmed to the correct temperature before being checked for quality. Before
entering the OPAL and NEL pipeline networks, its pressure is stabilised at around
100 bar for onward transportation to cities and towns across Europe. Altogether, it
takes the gas around 12 days to travel from northern Russia to a home in Germany.

Emergency shutdown valves are employed for safety reasons at both landfall facilities. In an emergency, the valves immediately interrupt
the flow of gas into or out of the pipelines. Equipped with actuators, which enable them to shut down within a minute, they were
developed specifically for the Nord Stream project.

October 8, 2012
With a touch of a button, gas
begins to flow through Line 2.
Political leaders from Europe and
Russia, as well as senior managers of
the Nord Stream consortium, gather
at Portovaya Bay to celebrate the fully
operational twin pipeline system.

Mid-October 2012
The external “as-built” survey of
Line 1, which began in mid-June,
is completed.

February 2013
The external “as-built” survey by ROV
deployed by the Skandi Olympia begins for Line 2 in German waters and
is completed in Russian waters about
four months later.
A full “baseline” survey of Line 1 will
begin from Russia as soon as the vessel completes the Line 2 “as-built” survey. This survey collects the baseline
data against which the results of subsequent surveys can be compared.
In 2014, the baseline survey of Line 2
will take place. Periodic inspections of
the pipelines will take place throughout their operational lifetime.

Summer 2013
An intelligent PIG begins the internal
inspection of Line 1. The PIG will
be launched in Russia and travel to
Germany with the flow of gas, testing
for corrosion, measuring the exact
internal dimensions and the exact run
of the pipeline’s curves. It will take
approximately one month for the PIG
to travel the length of the pipeline.
The PIG will then be transported back
to Russia and subsequently launched
into Line 2.

The international nature of Nord Stream is not only evident in its trans-Baltic operation; its global character is also reflected in its staff. In the Zug Control Centre, one
will find a team of people from Russia, Germany, France, Rumania, Bulgaria, Estonia, and Switzerland working closely together with their colleagues in Russia and
Germany. “Ensuring good communication with Nord Stream’s upstream and downstream colleagues will always remain at the core of the safe and reliable running
of the pipelines,” said Borovik. “In the high-tech world of gas transportation, the
importance of human relationships must never be forgotten.” •
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Intelligent PIG
This intelligent pipeline inspection
gauge (PIG) was specifically developed for the Nord Stream Pipelines
by Rosen Integrity Solutions, based
in Lingen, Germany. An intelligent PIG
is used to conduct an internal inspection of the pipelines. While travelling
with the flow of gas, it detects any
sign of corrosion, while a device
on the PIG measures the internal
dimensions of the pipeline to detect
buckling, its precise position, size,
and coordinates. An inertial module
unit measures the exact run of the
pipeline’s curves. The intelligent PIG
shown here was developed in 2012,
and the technology will be continuously updated throughout the lifetime
of the pipelines.

PIGs Keep the Pipelines
Clean and Safe

Removing the water
This specialised utility PIG was
used to help evacuate around
1.3 million tonnes of seawater
from the pipelines as part of the
pre-commissioning process.
Filling the pipelines with water
is a necessary step in pressuretesting the system.

Intelligent PIG
This 7 metre long smart PIG is
packed with technology. It takes
readings of the inner walls of the
pipeline to detect potential corrosion and measures for buckling
or other signs of stress.

Monitoring the pipelines
Dispatched from special launchers at the Russian landfall, the
PIG is propelled by the gas
pressure, travelling the entire
1,224-kilometre route along
with the flow of the gas. Once it
reaches Germany, it is captured
in a giant PIG trap and returned
via ship to Russia for launching
into the other line. Data collected
by the PIG on its journey helps
engineers decide what steps,
if any, are needed to ensure
optimal operation.

P

IGs, or pipeline inspection gauges, are essential to
building and maintaining gas transport systems. The
devices can range from 2 to 7 metres long. Different
types of PIGs are used to carry out different jobs on
the pipelines. After installation on the seabed, the pipelines underwent a series of pre-commissioning tests
to confirm their mechanical integrity and to ensure that they could be
operated safely. The pipelines were flooded, and the insides cleaned
and gauged, in preparation for the pressure test. Flooding, cleaning,
and gauging PIGs carried out these tasks, ensuring the section to be
tested was clean, undamaged, and completely flooded. The pressure
testing was controlled from the Far Samson, a construction support
vessel. For the test, each section was pressurised to a level higher
than the operating pressure. After the test, dewatering PIGs removed

Multi-talented
This PIG was launched as part
of a train of other PIGs to assist
in filling the pipelines with water
prior to pressure-testing. Along
the way, it cleaned the insides
and tested the integrity and
roundness of the pipelines with
its aluminium plates.

End of the ride
A dewatering PIG emerges as
part of a train at a special facility
at Portovaya Bay, Russia. The
PIG travelled through the pipeline at a rate of about 30 metres
per minute, removing the water
after the pre-commissioning
pressure test was completed.
The massive volume of water
that filled the pipeline for the test
flowed out of a special pipeline
into Portovaya Bay.

Construction debris
The first PIGs used on the
pipelines were part of the
construction process, sweeping away construction waste or
residue from inside the pipelines.
They were used to assist in
pre-commissioning flooding,
cleaning, and gauging. The
waste, including metal scraps
and bolts, was part of the debris
cleared during early pigging
runs of Line 1.

the water from the pipelines before they were dried and gas was introduced. Once the pipelines were operational, regular inspections
began, both externally and internally, ensuring the ongoing safety of
the system. Intelligent PIGs are used for internal inspections. They
are inserted into the pipelines and travel from one end to the
other, propelled by the pressure of the gas. These PIGs were specifically developed for the Nord Stream Pipelines by Rosen Integrity
Solutions, based in Lingen, Germany, and the technology will be
continuously updated throughout the lifetime of the pipelines. Fitted
with high resolution sensors, these PIGs can detect even the slightest
irregularities. They will detect any sign of corrosion and will measure
the internal dimensions of the pipelines to detect buckling, their precise
position, size, and coordinates. Inspection results form the basis for
any remedial measures required to ensure operational safety. •
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Scanning the precise position
The Nord Stream Pipeline system
starts 1.5 kilometres away from the
Baltic shore, at the Russian landfall
facility at Portovaya Bay. These
include PIG traps, and isolation and
shutdown valves. Here, a worker is
using geodetic equipment to scan the
precise position of the landfall installation. The positioning of the facility
will be monitored regularly during the
operational lifespan of the pipelines to
ensure that nothing has shifted.

A valve on the kicker line
The kicker line is used whenever a
pipeline inspection gauge (PIG) is
launched, pressurising the space
upstream of the PIG so that the
device can be launched into the
main line. A PIG is inserted into the
launcher while the line is closed,
then the kicker line is opened, and
the PIG embarks on its subsea
journey to Germany.

NORD STREAM STORYBOOK
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Portovaya Bay Landfall Facility Explained

Onshore portion
of the pipelines
From the landfall facility, gas is fed into the
Nord Stream Pipelines,
which are buried in a
trench running 1.1 kilometres to the coastline.
Anchor blocks
Two concrete anchor
blocks are buried nearby.
They prevent loads from
the expansion movement
that might occur as a
result of fluctuations
in temperature.
Vent stacks
If an emergency or
planned shutdown
occurs, gas is released
via the vent stacks.

Onshore to offshore: Nord Stream’s twin pipelines
start on the Russian shore and go offshore at
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.

T

he Portovaya Bay landfall facility is the logistical link
between the Unified Gas Supply System of Russia and
the Nord Stream off shore 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, from where it will be transported onward
through the European pipeline grid after undergoing further
preparations and testing. The gas that is fed into the Nord
Stream system stems from the Gryazovets-Vyborg onshore
pipeline 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 gas to fill
the Nord Stream Pipelines. 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
the systems necessary to monitor parameters of incoming gas
and ensure safe operation.

Shutdown valves

Nord Stream and Gazprom facilities
at Portovaya Bay
The Nord Stream Pipeline system starts 1.5 kilometres away
from the shoreline at the landfall facility, which includes pipeline
inspection gauge (PIG) traps, and isolation and emergency shutdown valves. Compressed gas is supplied to Nord Stream from
the Compressor Station Portovaya, which is located approximately 1.5 kilometres away from the landfall facility. The compressor station and the Nord Stream Pipelines are connected to
four underground pipelines, which are operated by Gazprom.

1.5 km

Nord Stream
Pipelines

Bolshoy Bor village

Supply road

Technical and control
buildings
These include a diesel
generator, a connecting
hub for all electrical
systems, a control
and communications
building, as well as a
transformer room.

Double-expanding
gate valves

PIG traps

Nord Stream
landfall facility
1.5 km

Connection
pipelines
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Compressor
Station Portovaya
Gryazovets-Vyborg
pipeline

Gas heating and reducing
equipment (HRE)
HRE is used at the gas-in stage,
when the pipelines are filled
with buffer gas. The unit heats
the gas to prevent hydrates from
forming and to reduce pressure.
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Always at the Ready:
The Maintenance Team

»When it comes to safety or the environment or quality, there are a variety of
standards that we are committed to
meeting. But we also comply with the
DNV standard, which is a standard of
integrity management that goes beyond
these other standards and covers future
planned maintenance and contingency.«
Jean-François Plaziat
Nord Stream Deputy Technical Director
Operational Maintenance and Engineering

Not far from the pipelines’ landfall facility in Germany, Nord Stream built a warehouse to store replacement pipes
and spare parts. The construction of the warehouse began in April 2012 and was completed in August 2012. While the pipes
were being stacked, the warehouse structure was erected around them.

T

he safety and integrity of the twin pipelines are paramount priorities
for Nord Stream. In the coming years, 26 million households across
Europe will benefit from the safe and reliable flow of gas from northern Russia transported through the Nord Stream Pipeline system
as Europe relies increasingly on gas imports for its energy needs.
Since Line 1 went live in November 2011, and Line 2 in October
2012, it has been the responsibility of Nord Stream’s Deputy Technical Director
Operational Maintenance and Engineering, Jean-François Plaziat, and his team to
ensure the maintenance and safety of the pipeline system, the two Nord Stream
landfall sites at Lubmin in Germany and Vyborg in Russia, and the Control Centre in
Zug, Switzerland.
As the pipelines were designed, manufactured, installed, and commissioned in line
with the highest quality standards in the offshore pipeline industry, Plaziat and his
team are overseeing a sound and certified system. No repairs are expected during
the at least 50-year lifespan of both pipelines. However, in the unlikely event that
repairs are required, Nord Stream has appointed a main repair contractor, become
a member of the Statoil Pipeline Repair System (PRS) pool (which grants access to
the equipment needed for hyperbaric welding), and has a warehouse filled with replacement pipes. The company is as prepared as it can be. “Our philosophy is to
be prepared for any and every eventuality. If you have an umbrella, there’s no rain,”
said Andrea Selvi, Nord Stream Offshore Maintenance and Inspection Coordinator.

The warehouse, which stands on the grounds of the Lubminer Heide industrial and energy centre, holds 450 replacement pipes. In the
unlikely event that the pipeline system needs repairs during its 50-year lifespan, the pipes can quickly be transported to the nearby harbour.
The structure was specifically developed to ensure sufficient airflow around the pipes, and to enable easy visual inspection.

Going forward, the team will rely on the surveys they conduct during the first two
years of the twin pipelines’ operation. In a first step, external “as-built” or postconstruction surveys are carried out to confirm the exact location of the pipelines
as they were laid and, for example, to evaluate if further stabilisation of the pipelines
in the form of rock (gravel) placement is necessary. The “as-built” survey of Line 1
took place in 2012. The Line 2 as-built survey began in February 2013 and was
completed about four months later. However, the surveys that will be critical to the
integrity management of the two pipelines are the “baseline” surveys. These surveys will provide data against which every subsequent survey will be measured and
will enable Plaziat and his team to evaluate any changes, no matter how slight, that
might take place over the coming years. Surveys will initially be carried out once
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a year for the next few years. The results of the inspections will influence future
inspection schedules. Two types of inspection are carried out during the baseline
and subsequent surveys. The first inspection is external, and entails the surveysupport vessel travelling along the pipeline, trailing an umbilical line to which a
remotely operated vehicle (ROV) is attached. The external baseline survey of Line 1
took place in 2013, and the one for Line 2 is scheduled for 2014. Fitted with sensors and instruments including cameras, the ROV transmits information to the survey vessel, providing a visual and instrumental inspection. The ROV monitors the
environment around the pipeline to ensure that it is lying securely on the seabed
and that there is no risk of buckles forming that could potentially threaten its integrity. Gravel that have been laid on the sea floor as required to provide a foundation
for the pipelines are checked to ensure they have not moved. In the near-shore sections, less than 11 metres deep, smaller vessels will be used to acquire the survey
data. The survey also collects data on anything that could pose a risk to the pipelines at some later date. “We have to check that nothing external is threatening the
integrity of the pipelines, such as fishing nets or even munitions,” explained Plaziat.
“While munitions have been cleared, we still have to make sure that no potential
threats are being carried by currents.”
The second form of inspection is internal. It uses a technique known as “smart
pigging.” An intelligent pipeline inspection gauge (PIG) fitted with sensors is sent
through the pipeline with the gas flow from Russia to Germany to precisely scan
its inner diameter. “Our pipelines are unique,” said Andrey Voronov, Nord Stream
Offshore Manager Operations and Maintenance. “Therefore, all tools have been
adapted to our needs.” The PIG will be continuously updated throughout the lifetime of the pipelines. The PIG scan has three main objectives. It measures the wall
thickness of the pipelines and thereby detects any corrosion; it evaluates the internal dimensions to detect any buckling; and an inertial module unit assesses the
exact run of the pipelines’ curves. This data is used to conduct extensive stress
analysis. Launched from the Russian landfall, the PIG travels along the pipeline and,
by monitoring its geographical coordinates, it alerts maintenance staff to the slightest deviation from the pipeline’s charted position. The first internal inspections of
both Lines 1 and 2 are planned for summer 2013. When the PIG arrives at the landfall facility in Germany, it is retrieved inside a PIG trap that is separated from the gas
pipeline by 10-metre-high double-gate valves. Weighing 102 tonnes, these are the
heaviest such valves ever manufactured. Once retrieved, the PIG is then transported by ship back to Russia for reuse.

»We are probably the first company in the
world to take such a complete and complex approach to the repair issue. Most
companies do not use this preparedness
philosophy. They basically just cross their
fingers that nothing will happen.«
Andrea Selvi
Nord Stream Offshore Maintenance and
Inspection Coordinator

As with all aspects of the Nord Stream project, from planning through to construction and now operation, everything must comply with the highest international standards. When it comes to gas transportation, different international bodies regulate
health, safety, and environmental performance. Overarching these is a gold standard provided by the Norwegian certification body Det Norske Veritas (DNV), which
specialises in risk management. Having been certified to the DNV offshore pipeline
standard of F101, Nord Stream is required to maintain an ever-improving level of
pipeline integrity management throughout its operation. (See DNV interview on
page 268.) “When it comes to safety or the environment or quality, there are a variety of standards that we are committed to meeting. But we also comply with the
DNV standard, which is a standard of integrity management that goes beyond
these other standards and covers future planned maintenance and contingency.
The principle enables us to achieve continuous improvement over the years,” explained Plaziat.

The external “as-built” or post-construction survey of Line 1 started in June 2012 in Russian waters. A vessel travelling the entire length of the
pipeline trails a remotely operated vehicle (ROV) that scans the pipeline with underwater cameras and other sensors. The survey confirms the exact
location of the pipeline as it was laid and, for example, to evaluate if further stabilisation is necessary in the form of gravel placement.

The principle of dynamic integrity management is best illustrated by the frequency
of pipeline surveys DNV will require Nord Stream to carry out in years to come. Initially, inspections will be required annually. “Each year, we will compare results with
those of the year before and, if nothing has changed after two or three years, we
will have the possibility of changing the frequency of inspection to, say, every two
years,” said Plaziat. “Of course, this can only happen if we are sure the probability
of something threatening the pipelines is minimal. This is a typical example of
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German landfall facility
This is where the pipelines exit
the Baltic Sea and arrive on land.
The landfall complex is located at
the Lubminer Heide energy hub.
The onshore part of the pipelines
was built to include an omegashaped expansion loop capable
of compensating for any possible
expansion or contractions resulting from variations in pressure
and temperature.

The landfall facility in Lubmin constitutes a hub of sorts, as it is the location of the actual switching point of a cross-border project that will
contribute to a secure supply of energy to Europe for decades. At the same time, the facility is but a small part of the puzzle that is the entire
framework involved in the onward transport of the gas. Here, the gas from Nord Stream is prepared and tested before further transport.

The two pipelines with the yellow ends mark the official “end” of the Nord Stream portion of the Lubmin landfall facility. It consists of two
sections: the “offshore section” for the incoming Nord Stream Pipelines and the “onshore section” for OPAL (Baltic Sea Pipeline Link) and
NEL (North European Gas Pipeline), the two downstream gas pipelines that will transport the gas onward into the European gas grid.

GASCADE Gastransport GmbH is responsible for managing the gas transport facility in Lubmin beyond the Nord Stream landfall
area. During routine tours, GASCADE employees visually inspect the entire facility, checking the pressure and temperature of valves,
for example. Staff carry a gas metre with them at all times for their safety.
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how integrity management works for us.” The creation of a repair strategy is another of Plaziat’s main responsibilities. While the pipelines are designed for uninterrupted service for a half a century or longer, with such a valuable asset, every
eventuality has to be anticipated.
The repair strategy models five potential scenarios. At one end of the spectrum is a
minor event such as a scratch on the concrete casing; at the other is the worst and
most unlikely event – a rupture of one of the pipelines. Plaziat and his team have
calculated contingencies for minor damage with a leak, a buckle in the pipe, and
major damage short of a rupture. What makes these calculations so complex is
that each scenario has to be anticipated for every point along the 1,224 kilometres
of the pipelines. Different repair ships would be needed depending on the depth
of the repair, while the topography of the sea floor would dictate what equipment
can be used. “It all depends on the condition of the seabed,” said Plaziat. “In most
cases, you will need to lift the pipeline to access its total circumference, but, if the
soil is soft, you cannot put anything stable down to enable this. We use an electromagnetic pipe-tracking system to determine the position and depth of the pipelines
beneath the seabed in areas where they are buried in trenched areas or where they
have been naturally embedded over time.”

A pipeline inspection gauge (PIG) trap is installed at the end of each line of the Nord Stream Pipelines in Lubmin. It enables the safe
removal of the intelligent PIG from the line. The PIG is fed into the pipeline via a launcher in Russia and carried through the pipeline by the
gas stream. The PIG detects even the smallest of changes in the lines and is recovered in Germany in the traps after its journey.

Each scenario requires the company to call on different resources. A minor repair
could be resolved with the use of a clamp. Comprised of two steel shells bolted
together against the wall of the pipeline, a clamp could be used if the pipeline was
to weaken, or to fix a minor leak. Nord Stream has commissioned the building of
two clamps to be stored in Norway as a precaution. For a major repair, specialist
ships and equipment would be needed. As a signatory to Statoil’s PRS pool, the
company has access to repair equipment for every eventuality. Stored at Killingøy,
Haugesund in Norway, the equipment is strategically positioned to minimise the
response time for PRS members. “We are a member of the PRS pool, although
the likelihood of needing this equipment is remote,” said Plaziat. “The idea is to put
together equipment, manpower, engineering, and contractors so that we can mobilise them quickly in case we need them.” The final element of the offshore repair
strategy involves a repair service agreement to be signed with a major contractor
who will provide all the engineering, logistics, marine, and construction work necessary to ensure the pipeline becomes operational again in the shortest period of
time in the unlikely event of a major repair.

This double-gate valve at the landfall facility in Germany
separates the gas in the Nord Stream Pipelines from
the PIG traps when they are not in operation. The valves
are about 10 metres tall and weigh 102 tonnes.

Of course, the maintenance and repair of the Nord Stream Pipelines does not end
at the shoreline. With between 1 and 2 kilometres of pipeline at each landfall in
Russia and Germany, contractors and staff are responsible for the regular maintenance, inspection, and testing of equipment, which applies to the pipeline safety
system, telecommunications system, power supply system, the fire and gas detection system, and security system, as well as the shutdown and isolation valves.
Staff and contractors carry out surveys and visual inspections of equipment as well
as planned maintenance and small repairs. Part of the maintenance programme on
landfall also involves the regular replacement of equipment, sometimes as often as
every six months, in line with manufacturers’ recommendations.
To help with this, Nord Stream has produced an asset management policy that details an extensive set of maintenance activities, which includes the maintenance of
the telecommunication and control systems at the Control Centre in Zug. “We are
probably the first company in the world to take such a complete and complex approach to the repair issue,” Selvi said. “Most companies do not use this preparedness philosophy. They basically just cross their fingers and hope that nothing will
happen. But we’d rather have the umbrella and not use it.”

Shutdown valves: the majority of the valves in service at the landfall facilities are shutdown valves. They are employed for safety purposes.
In an emergency, they immediately interrupt the flow of gas into or out of the pipelines. All the valves were developed and manufactured
especially for the Nord Stream project by the Italy-based company PetrolValves S.r.l.

The maintenance team can also rely on the eyes and ears of their operations colleagues, who are trained to spot any irregularities in the transport of gas through
the twin system and report concerns directly to Plaziat and his team. “We are committed to maintaining the highest level of reliability and safety for the long term,” explained Plaziat. •
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Meeting the Highest Standards: Independent
Body Confirms Pipeline Integrity

Nord Stream’s focus was first to build, and is now operate its pipelines to the highest of safety standards.
Det Norske Veritas (DNV) is one of the independent organisations Nord Stream works with to ensure the integrity
of its subsea pipelines. Gunn Stirling, Senior Principal Engineer and Project Manager for DNV Norway, Russia,
and Kazakhstan, explains DNV’s continued involvement in the project.

What exactly was DNV’s role in the
Nord Stream project?
Firstly, DNV developed the technical standard
for the design and construction of subsea
pipelines, DNV-OS-F101, which is the current
industry standard with regard to both technical solutions and safety levels. Secondly, we
have published the DNV-OSS-301 standard
on how to plan and perform verification of
pipeline integrity. Planned verification involves
assessing the pipeline design and construction work to ensure it is properly documented
and carried out.
All Nord Stream activities were planned up
front to ensure that all the practical work
would lead to the desired result and safety
level. We check a defined amount of this work
to ensure it complies with the DNV standard.
We can request updates or corrections when
deficiencies are identified, and we can do
spot checks to verify that good controls are
in place. Our role is to follow the project and
confirm its overall objective will be met safely.
You also have the role of certifying
the pipeline system.
Yes that is true. Our role is to look at the
integrity of the pipelines to ensure that, if a
company operates in the way it laid out in its

plan, we can certify that the amount of gas it
has planned to ship is safe and the pipelines
will not rupture.
Presumably Nord Stream cannot
operate without your certificate.
This is not a certificate we force on companies. DNV does not have this authority.
However, the certificate is a very useful tool
if your project involves a number of different
countries and many shareholders. To whom
should they entrust the integrity of their pipelines? Nord Stream chose an external agency
that it can trust. The value of the certificate is
purely based on DNV’s reputation.
Can you explain a little of DNV’s
history and how it has come to develop
this reputation?
Det Norske Veritas means in English “The
Norwegian Truth,” and our mission statement is “Safeguarding life, property, and the
environment.” We were established in 1864
by Norwegian insurance companies as a
national alternative to foreign classification
societies for merchant shipping such as the
British Lloyds Register and the French Bureau
Veritas. DNV operates as an independent
foundation, which means that we have no
owners and no shareholders. All proceeds

go straight back to the foundation and are
invested in research and development (R&D)
and other activities that support our mission.
Our investments in R&D, our many technical laboratories, our interaction with many
industries, and our dedication to technology
combine to generate sound, state-of-the-art
technical standards. That we are a foundation
and a company, not a committee, probably
makes the road from new knowledge to inclusion in a standard relatively short.
Is it significant that you are a Norwegian
company? Does Norway have a particularly strong health and safety culture?
I don’t think we can claim that, but perhaps
the harsh environment in the North Sea has
sharpened the focus on being prepared.
Conceivably, being a small nation has forced
us to be more outward looking and this has
shown us that the sharing of knowledge often
has very significant returns.
How big is DNV?
We have 10,000 employees in 300 offices
in 100 countries. We have three divisions:
the division working with Nord Stream is
DNV Maritime, Oil, and Gas, working with
ship owners and companies in the maritime
industry, oil and gas companies, and govern-

mental bodies. Then there is DNV Business
Assurance, which works with companies in
all sectors that want formal systems certification in accordance with ISO or other such
standards. And finally, there is DNV KEMA
Energy and Sustainability, which works with
companies in the electrical power industry.
When did DNV make the move into the
gas transportation sector?
The DNV pipeline standard was first issued in
1976. It relates to the beginning of the oil and
gas era of the North Sea, which started in the
early 1970s. Before then, we were one of the
big classification societies for vessels, so we
knew a lot about technical issues, the loads,
the materials, the marine environment, etc.
These are similar technical issues to those
in the offshore industry. The first North Sea
standards, developed in combination with
research projects, were based on this knowledge and the oil exploration technology from
the Gulf of Mexico, combined with the British
and Norwegian certification requirements.
The standards were kept up to date. Research and the exchange of knowledge was
ongoing. Now, it is less about our standards
and is increasingly driven by the industry’s
knowledge. The fact that the industry sees us
as reflecting its knowledge is another reason
for our success, I believe.
What is unique about pipeline safety?
It is unique in the sense that there is no
redundancy for the main structural element
– the wall thickness. It is different from, say,
buildings or bridges, where main structural
elements normally have some form of backup. Should the main loadbearing fail, a secondary will be able to carry a large part of the
load for sufficient time to repair or rescue the
situation. Similarly, large vessels have double
bottoms and can be stable even if one compartment is damaged. This is not the case
with a pipeline.
The main phases of the Nord Stream
project were the design and construction and now the operation. Can you
describe how DNV’s role has differed
during the phases?
The project development phase is about
establishing technical integrity, while the
operations phase is about maintaining the
same level of technical integrity. So we have
a certificate that says “up to and including design and construction, everything is
satisfactory.” Nord Stream must then make
its own preparations for starting operations.
For this, we have to get in place the elements
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for what we call continuous certification. I
equate it to buying a car. The manufacturer
can guarantee it is safe but cannot guarantee
how it will be used. That’s why Nord Stream
engaged us to watch it during operations, to
confirm that, as it operates the pipelines, it
follows up with proper monitoring, assessment, and maintenance. And also that it has
a good process in place, that it knows what
to do if something unexpected happens, and
that it is prepared.
Can you withdraw the certificate at
any moment?
Yes, in principle, of course. However, in
practice, it would be very strange. I can say
the certificate is not valid at any moment,
but there would be a lot of discussion before
that happened. The certificate says, “up until
now you are OK.” If the company plans, for
example, to do some work with an engineering contractor, we will follow up that work by
getting the data we need to confirm that the
planned work has achieved what it set out to
do. If so, fine, the company is still compliant.
Does that mean that you have DNV
staff working continuously on the
Nord Stream sites?
Actually, during operation, nearly everything
happens in the Control Centre. There are
instruments on the Nord Stream sites, in
the compressor station, and at the receiving
terminals, but they feed all the information to
the Control Centre. The information is registered and the company confirms that it has
operated within the safety envelope. If there
are any trends that look out of the ordinary,
we are there to take an overview of what has
been done. The company then has to demonstrate it is compliant by supplying data and
assessments. We review the reports against
the predictions made in the design and the
standard to see if operations comply with the
certificate, which is the case more often than
not. But sometimes we might ask if we can
visit and look for ourselves because we would
like to carry out some extra checks.
Can you explain the importance of the
baseline survey?
Establishing a baseline survey is good practice. You get a picture when the pipeline is
perfect and then you monitor differences.
However, because modern inspection tools
are so much more sensitive than in the past,
it is less important than it used to be. To be
honest, we do not expect to find anything –
just a boring readout of data. But it still needs
to be verified to confirm this expectation.

These pipelines are unique in diameter,
length, and staged wall thickness. How
does DNV manage the unknown?
The pipelines are indeed unique in their large
diameter and length. The pressure-segmented design is also relatively new. However,
pressure-segmented design has been part of
the pipeline code since 2000 and was used
for the Langeled pipeline in the North Sea.
Nord Stream is the first pipeline through the
Baltic Sea. This means that, compared to the
North Sea or the Gulf of Mexico, there is no
generic knowledge of the pipeline environment. Nord Stream has managed this risk by
investing in comprehensive surveys and dedicated test programmes to understand the
effect of, for example, the brackish waters.
What in your view is the greatest risk
to a project such as this during both
construction and operations?
Not taking sufficient time to ensure that the
process or a problem is understood to the
point where all hazards are identified. I firmly
believe that known and well-understood
issues can be safely tackled. Assumptions or
lack of overview is often the cause of failures.
What did DNV find most challenging
about this project?
The size, the volume of engineering documents, the number of pipes, the duration of
the installation, and the number of production
sites involving a large number of personnel.
We needed to make sure that we kept track
of the total project and its overall objective
to ensure that we could confirm compliance
when the work was done.
How do you think Nord Stream benefits
from working with DNV?
The way I see it, Nord Stream benefits from
the committed involvement of a long-term,
recognised player in the international pipeline
industry – a player committed to the role of
scrutiny and technical integrity confirmation.
This gives it access to a large pool of technical experts that can be drawn on at very
short notice and who are used to working
together. It also gets access to the authors
of the DNV-OS-F101 technical standard used
in the project and, therefore, access to the
best experts to interpret the rules for this
particular project.
DNV is also independent of Nord Stream and
its shareholders. I believe the fact that they
are requesting certification from an independent body sends a very strong message to
external parties. •
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Facts & Figures:
Operations & Maintenance
50 years
Minimum operational lifespan of the
Nord Stream Pipelines.

Design parameters

220 bar
is the design pressure of the
pipelines at the Russian landfall.
The design pressure at the German
landfall is 177.5 bar.

Valves

40 degrees Celsius

20 valves

Compressor Station Portovaya
near Vyborg, Russia

The maximum Nord Stream inlet
gas temperature at the Russian
landfall. The gas reaches Germany
cooler, at -1 degrees Celsius.

weighing from 25 to 102 tonnes were
installed at landfalls and connected
facilities for Nord Stream. In addition,
there are several hundred smaller

Norway
Finland

valves weighing up to 6 tonnes each.
Sweden

102 tonnes

Monitoring and inspection

24/ 7/ 365

Estonia

Receiving station,
Lubmin, Germany

Latvia

Monitoring around the clock,
every day of the year.

2 equipment rooms
Two locally supervised instrument
equipment rooms with operator
work stations are located at the
landfall areas – one each in Russia
and Germany – as a safety feature
in addition to the remote Control
Centre in Zug, Switzerland, which
also runs the control interface.

Lithuania

7 to 10 years
The frequency of internal pipeline inspection (pigging) to check
for any corrosion or changes in
pipeline wall thickness caused by
external impacts.

Shutdown valves

Huge double-gate valves separate the gas
in the pipelines from the pipeline inspection gauge (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 ever manufactured.

The majority of the valves in service at the
landfall facilities are shutdown valves. They
are employed for safety purposes. In an
emergency, they immediately interrupt the
flow of gas into or out of the pipelines. All
the valves were developed specially for the
Nord Stream project.

Russia
The Netherlands

Belarus

Poland
Germany

Belgium
Ukraine

Austria

France

Control Centre
Zug, Switzerland

Switzerland

60 to 90 days
The time it takes to externally
inspect the entire length of one
pipeline. During the first years of
operation, external surveys will be
performed every one to two years
along both pipelines. Later, this
frequency will be optimised based
on experience.

Double-gate valves

Nord Stream Pipelines
Connecting Gas Pipelines
Landfalls

Four such valves were specially engineered
for Nord Stream. The valves were installed
in Germany and Russia at either end of the
two pipelines.

Valves
Cable Connections
Satellite Connection

Communications infrastructure
The Nord Stream communications infrastructure enables data and voice messages
to be exchanged in a reliable, fast, and
secure manner between the various plants,
control rooms, and other locations, some
separated by long distances. In addition to
normal means of communication between
all plant and office locations, communica-

tion between landfall facility in Russia and
the Control Centre in Zug takes place via
primary and secondary satellite links. Communication between the German landfall
facility and Zug takes place via a primary
fibre-optic link and a secondary satellite link.
These links tie in to existing satellite and
land-based network infrastructure.

The valves were extensively tested in Italy,
where they were produced, before being
transported to Germany and Russia on
trucks specially made for such high loads.
The components could only be transported
at night and with a police escort.
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PIG traps
The integrity of the Nord Stream Pipelines
is checked on a regular basis by what are
known as intelligent pipeline inspection
gauges (PIGs). They are housed in traps
and fed into the pipelines via launchers in
Russia. The PIGs are then recovered safely
in Germany.

This is the weight
of the world’s heaviest double-gate
valve, installed
at both landfall
facilities. By comparison the weight of an African
elephant ranges from 5 to 8 tonnes.

3 years
The time it took to develop and
manufacture the 48-inch ball and
gate valves. There was no industry
practice to refer to the development
of such large valves, so the design
for the valve had to be developed
specially for the project.

A few hours
per night
Special permits dictated that the
valves could only be moved by lorry
for a few hours each night, because
such transport hinders normal traffic
on roads and motorways.
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Lubmin Landfall Facility Explained
Pipeline landfall
Nord Stream’s twin pipelines
reach the German mainland
east of the harbour entrance
in Lubmin. Close to the coast,
the pipelines were laid in
trenches and covered.

7

1

12
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A PIG traps

8

B Double-gate valves
C Shutdown valves

11

9
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Offshore to onshore: Nord Stream’s twin pipelines
run through the Baltic Sea from Russia and exit at the
German mainland at the Lubmin landfall facility. Here,
gas from Nord Stream is prepared and tested before being transported onward through the European
pipeline grid.

Nord Stream

OPAL / NEL

1 Nord Stream Pipelines
The two lines of the Nord Stream
Pipeline system travel at total
of 1,224 kilometres through the
Baltic Sea before they reach land
in Lubmin.

4 Offshore 2 preheater
The arriving gas is filtered and
warmed to the temperature
required for transport through the
OPAL (Baltic Sea Pipeline Link)
connecting pipeline.

7 OPAL / NEL PIG traps
The PIG (Pipeline Inspection
Gauge) traps house the intelligent
PIGs, which are sent through the
pipelines to carry out inspections
as required.

10 OPAL and NEL preheating
Here, the natural gas is heated
to the requisite temperature
before being transported onward
through the OPAL and NEL connecting pipelines.

2 177.5 Bar at landfall area

5 Relief valve

8 Boiler building

11 NEL measurement

In the first portion of the landfall
area, the gas pressure is about
177.5 bar. In the subsequent
measuring and control facilities,
the pressure is about 100 bar.

If an operational malfunction
should occur, gas will be released
via the relief valve, which eases
pressure on the entire Lubmin
landfall facility.

Gas temperature sinks during
transportation over long distances.
Therefore, it is warmed to the
requisite temperature before it is
transported any further.

The gas streams are checked
for quality, subjected to official
measurement, and adjusted in
terms of pressure and volume
before further transport by NEL.

3 Offshore 1 preheater
The arriving gas is first filtered
and then warmed to the temperature required for transport
through NEL (North European
Gas Pipeline).

6 Operations buildings
In addition to the control
systems, the landfall facility is
also equipped with ancillary
structures such as a workshop
and operations building.

9 OPAL measurement
The gas streams are checked
for quality, subjected to official
measurement, and adjusted in
terms of pressure and volume
before further transport by OPAL.

12 Landfall access
The landfall compound is accessible from the harbour side. The
entire compound had to be raised
in order to prevent it from being
flooded during storms.

Responsible
OPAL / NEL
Nord Stream
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he Lubmin landfall facility is the logistical link between
the Nord Stream Pipeline system and the European
long-distance gas network. Arriving from the Bay of
Greifswald, Nord Stream’s pipelines reach land near
Lubmin’s harbour area. When the gas reaches the facility in
Germany from Russia, it is cleaned of potential impurities
using special filters and heated to prevent condensation. At
the landfall facility, the incoming and outgoing gas streams are
also checked for quality, subjected to official measurement,
and adjusted in terms of pressure and volume, as well as
temperature, before being transported onward through the
OPAL (Baltic Sea Pipeline Link) and NEL (North European Gas
Pipeline) connecting pipelines. The 470-kilometre OPAL pipeline runs south from Lubmin to Brandov in the Czech Republic,
while the 440-kilometre NEL pipeline runs westward across
northern Germany to Rehden in Lower Saxony.

Main components of the landfall area
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