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The many processes running in a refinery form a
highly complex system of material and energy
flows which can only be managed by means of a
dense network of measuring points continuously
recording all relevant parameters. In days of rising
costs for energy and resources, applied
measurement and control technology also has to
ensure the collection of data relevant for a
continuous improvement of the plants processes.
Global competition makes it increasingly
important to recognise and utilise all potentials
for minimising the required energy and
maximising the yield. In the area of crude oil
distillation, an important indicator for an efficient
column operation is the so called Overflash
volume. The properties of the medium – heavy
and highly viscous gasoil – as well as the
underlying process conditions - low flow velocities
and high temperatures of around 380 °C - care
for a difficult measurement environment.

The BP Oil Refinery Emsland processes around 4.4
million tonnes of crude oil annually. Most of it is delivered through the north-west oil pipeline
coming from oil shipments delivered to the harbour of Wilhelmshaven. But crude oil is not always
equal. Its composition, and thus the percentages of light and heavy hydrocarbons it contains,
varies depending on its origin. To still care for the highest possible yield of desired products , the
refineries process control has to respond with a high degree of flexibility towards these changing
conditions. The amount of Overflash volume within the atmospheric distillation is a crucial
indicator for a well adjusted and efficient column operation.

Difficult measurement
Usually, refinery plants almost exclusively rely on orifice flow meters due to the high temperatures
involved. In Lingen, the Overflash volume is conveyed in a 6" pipe located on the outside of the
distillation column. Just by gravitational force, the Overflash volume flows one section
downwards back into the column. Flow measurement using the differential pressure method
experiences a particular difficulty in measuring the very low flows of 10 t/h (being equivalent to a
flow velocity of 0.15 m/s given the small diameter of the Overflash return line) in a satisfactory
precision. For a differential pressure measurement to achieve a satisfactory accuracy, the orifice
plate inserted has to have a very small diameter. This accordingly results in a significant pressure
loss which cannot be compensated with the available hydrostatic height of the Overflash line. 

After a test measurement had demonstrated the suitability of FLEXIM’s non-intrusive ultrasonic
technology for this application, the Berlin based specialist for clamp-on ultrasonic flow
measurement installed a FLUXUS® flow meter in conjunction with the high temperature
WaveInjector® mounting fixture. FLUXUS® employs the transit time difference principle to
measure the volume flow. Since the physical conditions at the measuring point are virtually
constant, the flow meter easily calculates the mass flow based on the density curves saved in its
internal database and then feeds the data into the process control system, which uses them for
various automised process control tasks.

High temperature flow measurement with the
WaveInjector®

FLEXIM's patened WaveInjector® extends the possible application range of non-intrusive
ultrasonic flow measurement to temperatures up to 400°C and beyond. Its functional principle is
of convincing simplicity: The patented system consists of two coupling plates, each connecting a
transducer with the pipe, yet keeping both of them a certain distance apart. The surface of these

plates radiates enough heat to keep the temperature at the mounting point of the transducers
within the permissible range. Simultaneously, the coupling plates ensure the needed acoustical
contact between pipe and transducer. The mechanically robust mounting fixture maintains a high
contact pressure. Specially designed metal foils ensure optimal contact and long-term stability.

The WaveInjector® is available in various sizes, each covering different pipe diameter ranges. As
the WaveInjector® is a purely mechanical arrangement, it can, in conjunction with the ATEX Zone
1 and FM certified transducers, be used in hazardous areas. It is not required to cut into any pipes
to install the transducers - especially for a retrofit of a plant it is the ideal solution as no process
shut-downs or complicated approval procedures are needed. The other advantages of FLEXIM’s
clamp-on flow measurement – such as not being dependent on pressure or media, no wear
caused by the medium, the high turndown ration – still apply.

System and process optimisation
The oil refinery in Lingen, which started operation in 1953, was one of the industrial motors
behind the economic development of the previously backward Emsland region. With around 600
employees and 75 apprentices, it is one of the most important employers in the region. However,

In petrochemical refineries, a multitude of measuring instruments monitor material transport and conversion.
Flow measurement of the Overflash volume, an important indicator for well adjusted and efficient distillation
column operation, presents a special challenge. In BP’s Emsland Oil Refinery, Lingen, Germany, the amount of
HVGO Overflash volume is measured non-intrusively by the Ultrasonic clamp-on flow meter FLUXUS in
conjunction with the high temperature WaveInjector mounting fixture. 

Overflash Mass Flow Measurement
at 380°C using Ultrasonic 
Clamp-On Technology
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compared to other national plants, and in particular to international ones, it is rather small. This
makes it even more important for the people of the Emsland to optimally use the available
capacity. Their success is visible in the figures: In 2007, BP Oil Refinery Emsland achieved a plant
availability of 98%, the capacity utilisation amounted to 90%. Especially as far as plant availability
is concerned, the ideal solution would be using non-intrusive measuring methods. The measuring
unit for determining the overflash volume was installed without interrupting the production
process. The measuring point is located in a potentially explosive atmosphere. Thus the explosion-
protected FLUXUS® ADM 8027 is used as transmitter. 

In addition to unlimited availability of the system components and full utilisation of their capacity,
the optimisation of systems and processes is becoming increasingly important. In Lingen, a
software for advanced process control has been implemented for this purpose. It varies the
process parameters based on mathematical models and the data from the process control system,
and optimises the process using iterative learning. An important measuring value for this purpose
is provided by the high-temperature ultrasonic flow measurement at the Overflash return line. As
reliable data is now available in regard to the quantities that return through the line, standing in
distinct relation to the types of crude oil and the way the column is being run, the process can
now be optimised to achieve more energy efficiency and yield.

For hot and cold
Ultrasonic flow measurement is a well proven alternative to conventional measuring methods.
The WaveInjector® opens up new areas of application for non-invasive clamp-on technology -
areas in which reliable and exact flow measurement with a high dynamic range was difficult, if
not impossible, until now. Determining the overflash quantities in the distillation of crude oil is
only one example. Petrochemical processes typically involve high temperatures and highly viscous
media. In this area, non-invasive measurement with the WaveInjector® is very popular, e.g. for
flow measurements on tar or bitumen. 

The WaveInjector® principle of thermal decoupling is equally effective on the other side of the
temperature scale, i.e. for flow measurements at very low temperatures. The WaveInjector® is for
example used to measure the flow of coolants in cooling systems, or cryogenic gases. The
current boom of demand for liquefied natural gas – LNG – opens up further potential for this
innovative measuring technology.

Extremely Versatile Pressure Measuring Instrument
The new AFRISO S4600 pressure measuring instrument from Afiso-Euro-Index (Germany)
can be used to measure vacuum, overpressure, differential pressure and relative pressure of
gaseous, non-corrosive media in non-hazardous areas.

The ergonomic handheld measuring instrument features a protective sleeve with a magnet at
the back side to allow for hands-free operation. A large TFT display is provided for user-
friendly visualisation and simultaneous indication of four measured values. All measured values
can be displayed in nine different units (mbar, Pa, hPa, kPa, mmWC, mmHg, inWC, psi, bar).
Alarm thresholds can be adjusted for both pressure inputs; when the thresholds are reached,
an adjustable alarm tone is activated and the colour of the pressure value in question changes
from black to red.

The S4600 pressure measuring instrument is available in three device versions (± 150 mbar, ±
1,000 mbar, ± 5,000 mbar) with 8 mm standard connections and for two measuring ranges (±

5,000 mbar, ± 8,000 mbar) also with 3 mm connections. The Series S4600 instruments provide an easy-to-use menu system with
numerous options (such as time, date, language, signals, units, etc.) and feature manual and automatic zero correction as well as
automatic instrument checks.

The instrument is equipped with an IR interface for wireless connection of an IR printer so that measurement logs can be printed. In ECO
mode, continuous measurement is possible for up to 50 hours. It has a lithium-ion battery that is charged via a USB power supply unit.

The S4600 pressure measuring instrument is approved as per the German Federal Immission Act (1. BImSchV) and EN 50379-2 and is
TÜV-tested. Model S4601 can be used, for example, for measurement of chimney draft, measurement of inlet pressure, flow
pressure and nozzle pressure, pressure drop in flowing gases, filter inspection, ventilation systems or ducts, production and extraction
facilities, vacuum measurement (laboratory), check of the connection pressure (natural gas supply pipes), burner pressure check,
inspection of tanks for liquids (inlet and outlet pressure). 

New Model Range 
of Magnetic Drive 
Liquid Ring Pumps

Introducing a new model range, the NASH 2BM1, Gardner
Denver Nash (Germany) has extended its offerings in the
market for liquid ring pumps: this pump series features
magnetic drives and was developed to address the wide-
ranging demands of the process industry.

The NASH 2BM1 series with magnetic drives was unveiled for
the first time at ACHEMA 2012. Based on the reliable NASH
2BE1 series, this pump series is designed to handle volume
flow rates of between 125 and 3150 m³/h. They achieve a
vacuum of up to 33 mbar absolute and can also be used as
compressors in the low pressure range.

In terms of the pump’s external dimensions, the NASH 2BM1
series is identical to the basic NASH 2BE1 model, with only a
slight dimensional difference on the drive side due to the
magnetic coupling. Nash offers a total of nine different 2BM
pump sizes, all of which can be supplied in either stainless
steel or cast iron.

The magnetic coupling offers the benefit of a hermetic seal,
separating the pump’s inner working space from atmospheric
conditions and eliminating any possibility of leakage. It is this
seal which allows the pump to operate safely in challenging
applications, such as processes that are required to meet
stringent environmental compatibility standards. Certifications
of compliance with all ATEX categories are available for the
new NASH 2BM1.

Along with the safety aspect, the NASH 2BM1 pumps offer
interesting savings possibilities for new applications due to
their operating economy: the pumps are sealed purely
through the use of static seals which, unlike conventional
rotating seal pumps, are almost wear-free. Each pump’s
operating fluid is used for the lubrication and cooling of the
friction bearings and magnetic coupling, eliminating the need
for additional lubrication. In many applications, the magnetic
coupling also offers an economical alternative to double-
acting mechanical seals.

Thanks to the well-proven hydraulic system and a reliable
magnetic drive, the NASH 2BM1 series offers well-engineered,
dependable and efficient pumps suitable for a wide range of
demanding applications. 

MCG 7030 Touch Panel Alarm Monitor
L&J Engineering (USA) is pleased to introduce the latest MCG 7030 Touch
Panel Alarm Monitor to its line of overfill protection equipment.

Compatible with the MCG 1090 and MCG 1095 Level Alarm Probes, the MCG
7030 offers the end user complete remote checking of the alarm probes at their
fingertips. With a number of significant improvements over its predecessor, the
MCG 7000, the MCG 7030 features a user-friendly touch screen LCD panel.
Interfaced with multiple tanks, the MCG 7030 offers the end user information
on probe status, event history, test history, field status and tank details.

“The MCG 7030 is another great example of L&J Engineering’s innovations for
the overfill protection market,” Product Manager Jim Jannotta said. “Its design is
user friendly and ensures maximum reliability in critical level alarm applications.”

The MCG 7030’s touch screen selectable system allows the user to easily monitor the status
of their tanks, probes and alarm controls. Weighing only 7.9 pounds, the MCG 7030 Alarm Monitor can be mounted almost
anywhere because of its efficient design (11.82” width x 8.1” height x 2.17” depth). Up to 100 separate alarm probes can be
monitored by the MCG 7030 using a single, 4 wire data highway. When coupled with an existing gauging or SCADA system, the
MCG 7030 can function as an alarm data acquisition station.

A wireless communication option is also available for the MCG 7030 when used in conjunction with the MCG 1095 wireless level
alarm probe. This system uses highly reliable frequency hopping spread spectrum technology with custom encrypted L&J wireless
protocol. By combining the MCG 7030 and MCG 1095, a facility can have the only truly independent self-testing overfill protection
system on the market.
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