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Accelerating the green

transition

By emphasising sustainable innovation and total efficiency,
Svanehgj maximises the environmental and economic
performance of our customers’vessels, power plants and
liguefied natural gas (LNG) infrastructure.

Svanehgj Tank Control Systems was established
in Calais, France in 1961 as Whessoe plc.
Whessoe equipped its first gas carriers in the
1970s and its first LNG storage tank in 1983. It
was also the first to provide a level, temperature
and density (LTD) gauge for floating storage.
Whessoe (which was formed in Darlington in
1790) was acquired by Svanehgj in 2021.

Natural gas: the natural solution

Natural gas is used widely in residential heating
and cooking, energy production and transport.
It’s also used in the production of other gases,
such as hydrogen and ammonia, as well as
fertilisers, methanol and refinery products. Inits
purest form, natural gas is the cleanest of all fossil

fuels, producing lower emissions of CO2, NO2,
SOx and particulate matter than other similar

fuels. In the form of liquefied natural gas, it can
be shipped across the world in large quantities.

Due to lower costs, new technologies and the
development of smaller LNG infra-structures,
LNG is becoming available on a much wider
scale than previously. Demand for the product
continues to increase globally, especially with its
low impact on the environment. Our land-based
LNG monitoring and management systems

are just one aspect of our work in providing a
complete solution to your LNG needs.
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Reducing risks in

LNG storage

Total LNG storage tank
instrumentation solution
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Svanehgj Tank Control Systems has operation
in France. We’ve been developing cutting-
edge technologies that enhance the safety of
LNG, cryogenic and refrigerated storage, both
onshore and offshore, for many years.

Land-based tanks that store liquefied natural gas are an expensive
investment, so it’s vital that they remain fail-proof. Regassification
installations must be able to handle incoming LNG that can be

of a widely varying quality. One key risk is the stratification of the
LNG, which could evolve into the ‘rollover’ phenomenon. This is
why it’s vital that tanks have precise instruments that can measure
variations in temperature, density and levels.

Tanks for storing LNG can be flat-bottom (single, double or full
containment). We can provide instrumentation and safety systems
for most types and sizes of tanks, customised to meet your

specific needs whilst complying with very stringent regulations.
This includes instruments that operate accurately under
cryogenic conditions.

Svanehgj’s range of gauges, temperature transmitters and control
systems ensure that your LNG storage tanks and their contents
will always stay as safe as possible. For those highly specialised
applications, where safety, accuracy, reliability, and repeatability
are of prime importance, look no further than our Svanehgj Tank
Control Systems.
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Our total LNG storage tank instrumentation

solution comprises the following,
fully integrated system components:

1 @ Leak detection

01608 tank
bottom
indicator

Cool down

SIL-3 certified servo level gauges.
High/high level alarm gauges.
Product temperature probes.
Fully automatic LTD gauges.
Leak detection and cooling
temperature transmitter system.

» Data acquisition package.
» Roll-over predictive alarm software.

The entire system communicates via a
redundant communication link.

Bus 2

@ Tank Data

Acquisition System
Cabinet

e Svanehgj 01143 Mark Il Servo Level Gauge
Monitors level changes as small as 0.1mm.
Incorporating a single body concept, it accommodates
all electronics, including the main power connection
and redundant Modbus communication. The gauge
is fully SIL-2 certified and, in a multigauge system
application, conforms even to SIL-3. The gauge
has successfully passed seismic testing. Integrity
and operability of the gauge remain after the
event, ensuring a high level of plant safety.

e Svanehgj 01146 LTD Gauge
The world’s most advanced LTD gauge, this is
also based on Svanehgj Tank Control Systems’
unique single body concept. It accommodates all
electronics and wiring, and is mounted on a single
flange. Travelling at user configurable speeds, it
samples 250 data points to construct a detailed
and accurate LTD profile. Communication is via
redundant Modbus. As with all gauges, the LTD
also features a local LCD display, showing all
process and diagnostics data, while an inspection
window is used to verify the sensor’s ‘home’
position. Effectively passing seismic testing,
the gauge ensures high levels of plant safety as
integrity and operability remain after the event.

Svanehgj 01143 Mark Il High/High Level Alarm
For applications requiring SIL-3 certification, 2 or

3 gauges are linked to the site’s ESD system. The
configuration even exceeds the minimum require-
ments as put forward in NFPA-59A. With local LCD
displays,it provides all process and diagnostics data.

Rollover predictor

; 0 Svanehgj 01645 Temperature/Transmitter
Handles up to 16 RTDs and 32 RTDs in its doubled
version. Itis linked to the level gauges for power and
' the communication of all measured data. With a
Q daisy chain connection of up to 5 units in a local
(IS) field-bus, it is capable of handling in-tank
temperature probes, as well as leak detection
and cool-down elements.

Svanehgj 01608 Local Indicator

Models 01608 and 01609 allow field operators
to observe all measured data coming from the
level gauge and LTD respectively either from the
local intrinsically safe bus or communication
field bus.

@ Tank Data Acquisition System Cabinet
The Tank Data Acquisition System Cabinet receives
and processes data from field instruments. This
data can be linked back to our PLC based redundant
] acquisition platform or alternatively directly linked
to the site’s DCS. In instances where the LNG tank
gauging instruments are being linked directly to the
site’s DCS system, configuration and maintenance
tasks are handled through a portable PC, known
as the LNG System Maintenance Supervisor®.
Our total LNG storage tank instrumentation
solution comprises the following, fully integrated




LNG storage tank
Instruments and software

Svanehgj can provide stand-alone products or a completely
integrated safety solution for the onshore storage of LNG.
All of our products are designed to reduce risks and boost
safety by providing the highest levels of accuracy, reliability
and repeatability. Our comprehensive range of monitoring
and control solutions for LNG onshore storage tanks
includes the following products:
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Level, temperature and density (LTD) gauge
The Svanehgj 01146 LTD Gauge is both compact

and the lightest in its class — yet it contains a host of
functions designed to provide highly accurate data relating
to the measurement of level, temperature and in-tank
density. The gauge is mounted on a single flange and all of
its electronics and wiring are contained within a flameproof
compartment.

Over 270 of our Svanehgj LTD Gauges have been installed in
onshore LNG tanks across the globe. This is the world’s most
advanced LTD gauge currently available on the market.

Key features and benefits include:

» Accurate and repeatable temperature and density data.
* An all-in-one design, with minimal installation costs.

* Low maintenance requirements.

» A proven record for reliability.

« Optional rollover predictive software for
flat-bottom tanks.

Temperature transmitters

The Svanehgj 01645 Temperature/Pressure Transmittercan
handle an in-tank multi-spots temperature probe as well as
leak detection and cool-down elements.

We also provide the Svanehgj 01706 Temperature Probe for
the measurement of liquid and vapour phase temperatures.
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Level gauges

The Svanehgj 01143 Mark Il Servo Level Gauge provides
continuous measurement of the LNG level, using a ser-
vo-driven sensor that is in direct contact with the liquid.
The type approval of the Svanehgj 01143 Mark Il Servo
Level Gauge, demonstrates that the product used stan-
dalone is suitable for safety related functions up to SIL-2
integrity level in low demand and SIL-3 in high demand
modes of operation, according to IEC 61508 parts 1to 7,
second edition, 2010.

Key features and benefits include:
» All-in one design - our ‘single body’ concept.

» Consistently accurate and reliable level
measurements.

* Low maintenance requirements

As an alternative to servo level gauges, radar gauges can
be supplied an integrated into the tank gauging package -
SIL certified suitable for cryogenic applications.

Local indicators

The Svanehgj 01608 and 01609 Local Indicators are tank
base indicators that are powered from the level gauge.
They enable operators in the field to view all measured
data from an LTD or level gauge.



Tank data acquisition system (TDAS)

The Tank Data Acquisition System is composed of:
* The PLC-based acquisition system.

* The HMI in the control room.

The TDAS is linked to the field instruments and is

also directly linked to your site’s distributed control
system (DCS). The system is PLC-based and includes
all necessary I/0 modules. It is fully redundant (power
supply; I/0O modules; CPU) and provides hot standby
with Achilles Level 2 certification to ensure a high

level of security against malware, spyware, and

virus attacks.

LNG rollover prevention software
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Key features and benefits include:
» Achilles Level 2, ISA secured certifications.

» Hot standby architecture to ensure full redundancy
without loss of data.

« Built-in associated operating modules to provide a
high level of security.

« Full redundancy on field buses (RS 485 Modbus).

¢ Redundant Ethernet-based communication between
the CPU and the communication module.

< A fully modular, evolutionary and open architecture.

» Worldwide spare parts and support available for the
system hardware.

Tank Data Acquisition
System Cabinet

Rollover
Predictor
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Plant view
* Tank overview with alarm information

« Site Safety devices status
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Log file view

* Complete log file

Liguefied natural gas terminals must be able to handle and have
sufficient storage capacity for multiple grades of LNG. To control
costs effectively, the storage capacity of both new and existing
storage tanks needs to be optimised. Meanwhile, boil-off means
that the chemical composition of the stored LNG will be in constant
flux. It’s therefore vital to monitor the possible development of
stratification, along with warnings of any unstable stratifications
that could occur.

Our flagship software offering is the Svanehgj LNG Rollover
Predictor. This handles all grades of LNG and estimates the
evolution of the chemical composition in real time. It can therefore
calculate the development of any stratification and if necessary
generate an alarm.

Fully automatic

The Svanehgj LNG Rollover Predictor needs a chemical
composition in order to trigger the calculation process. The LNG
composition can be either available based on the surveyor's
report (LNG carrier) or collected from the DCS when a gas
chromatograph is available.

« Archive

Svanehgj has addressed the operational challenge of manual data
entry by enabling the chemical composition calculation based

on real-time process data (density, temperature and operating
pressure). It makes the system very unique and fully automatic,
thus removing the need for the terminal’s operator to make manual
data entry in the rollover prevention software.

The key features and benefits of the Svanehg;j

LNG Rollover Predictor include:

» Monitoring of all site components that could affect LNG
stratification.

« Accurate prediction of stratification and rollover phenomena.

« Detection of a rollover for up to 30 days at a time.

* The ability to make the right decisions at the right time —
so that any corrective action can be taken.

« The use of a calculation module validated through experimental
campaigns provides a high level of accuracy in the prediction.

Other software we supply includes the Svanehgj LNG Master,
developed by ENGIE Lab CRIGEN (formerly Gaz De France
(GDF) Suez), which is designed to optimise tank-related
operations and reduce costs.



A complete suite
of services

Project management

Svanehgj Tank Control Systems has vast
experience in serving customers around the
world with expert project management.

We have an extensive background in customising
projects in line with international standards,

local regulations and the specifications of each
individual project.

Our project team is committed to delivering

on time, with full conformity to the technical
specifications, and to the quality expected by our
global customers.

The overall objective in everything we do is to
ensure customer satisfaction.

Integrated solutions

With our extensive product and solutions
portfolio, Svanehgj can provide full solutions
—from design, engineering through to
commissioning, support and training.

Our philosophy is to serve our customers
throughout the lifecycle of their installation,
with solutions including services, spare parts
and upgrades.

Svanehgj’s after market services offer a
knowledge-based “one-stop-shop”, including:

» Spare parts handling for the entire gas
installation with expert recommendations
and obsolescence management.

Remote support.
Field service support.

Class room training

Svanehgij’s service network reaches almost all
corners of the world and ensures fast response
when maintenance is needed.

Other aspects of Svanehgj Tank Control
Systems solutions include instrumentation
and control systems for:

» Pressurized liquefied gas.
» Underground LPG cavern storage.
» Offshore LNG storage.

» Gascarriers.
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No other company can
match our portfolio of
products, systems and
solutions in these areas.
Whatever your needs,
please don’t hesitate to
contact us.
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