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Multiple screw pumps for
the oil and gas industry
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Leistritz Triple Screw Pump as Pipeline Pump
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Established in 1905, Leistritz

with headquarters in Nuernberg,
Germany, is one of the largest
global manufacturer of multiple
screw pumps. The product portfolio
includes single and double volute
twin screw pumps, triple screw
pumps and five screw pumps

Screw pumps are rotary positive discplacement pumps that
have certain advantages over other pump designs:

® The capability of handling low and high viscous liquids.

* High efficiences, hence, lower power requirements.

e Low shear pumping of oil/water mixtures.

® Pump flow rate almost independent of the back pressure.

o Self priming.

® Smooth and almost pulsation-free operation with low
noise level.

® Capable of handling liquids with entrained gas. Multiphase
Pumps can handle up to 100 % gas.

® Easy flow control by speed variation.

Multiple screw pump arrangements are used for a large
variety of duties in upstream applications.

Triple screw pumps

A set of three screws is installed in a pump casing. The centre
screw drives the idler screws which are located on either side. The
pumped product is carried in cavities formed between the three
screws and the casing from the suction to the discharge side of the
pump. A hydrodynamic liquid film between the drive screw and the
idlers prevents contact between the screws and ensures friction-free
operation without wear. Internal hydraulical balancing guarantees low
load on the bearing. A mechanical seal is provided for the drive shaft.

Triple Screw Pumps handle liquids with good lubricating
properties and flow rates up to 700m3/h at differential pressures
up to 250bar with viscosities from 3 to 15000mm?2/s.

The majority of Triple Screw Pumps in upstream applications
are used for the lube oil supply of combustion engines, turbines,
compressors and large gear units. The pumps are either directly
attached to the equipment or part of lube oil systems.

For crude oil with a low API gravity and differential pressures
up to 130 bar, Triple Screw Pumps can also be employed as
pipeline or booster pumps.
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Cut-A-Way of a Leistritz L4-
Series Double Volute Twin
Screw Pump
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Double volute twin screw pumps

Leistritz L4-Series twin-screw pumps are of double volute
design. The flow splits after entering the pump section and is
pressurised within the screw packages with opposed helix, which are
installed in a replaceable casing insert. The pumps are hydraulical
balanced with no thrust loads on the bearings. The torque from
the drive screw is transmitted to the idler screw by oil lubricated
timing gears. Both screws are not in contact with each other. This
makes twin-screw pumps suitable for handling non-lubricating,
contaminated and high viscous liquids (up to 150,000mm2/s).

The pump casings are welded with options for various port
positions. The screws are cut from single piece bar stock for
maximum stiffness and minimum shaft deflection. The pump
shafts are sealed by mechanical seals as a standard. Each screw
is carried in heavy duty and lifetime optimised bearings.

For upstream applications, twin screw pumps are used as
pipeline pumps for crude oil, pipeline start-up pumps, produced
water pumps or for gathering and transfer duties onshore,
offshore platforms or FPSQ's. Flow rates up to 5,000m3/h at
differential pressures up to 150bar can be handled.

Multiphase pumps

The decreasing oil reserves and the increasing oil price
accelerated the acceptance of multiphase pump technology
during the past two decades. They offer the possibility to recover
efficiently oil and gas from matured fields with low well pressure,
increasing water cut and high GOR's. Conventional equipment like
separators, compressors, liquid pumps, heaters or individual flow
lines are replaced by economical multiphase pump units which
also boosts the well flow to a central treatment facility through
only one pipeline. The vast elimination of flaring contributes to the
growing environmental consciousness. Their small footprint and
the low weight compared makes multiphase pumps particularly
suitable for the installation on offshore platforms.

Multiphase pumps are pumps which have been designed to
handle oil, water and gas mixtures with gas fractions as high as
100 per cent. They are based on the double volute twin-screw
pump technology of the L4 -Series with similar flow and pressure
capabilities. The gas volume fraction (GVF) handled by multiphase
pumps can be as high as 100 per cent. A liquid management
system is provided to overcome longer gas slugs. The system is
located upstream of the pump discharge and within the skid
limits. Constant liquid injection provides an internal liquid seal
between screws and liner during the compression of the gas.

The multiphase pump systems are offered in a wide range
of constructions materials. For sour gas applications, NACE
compliant materials are selected for all wetted pump components.

Beside the pump and electric motor, lube and/or seal
oil systems, piping with valves and strainers and extensive
instrumentation is provided on the skids. Engine driven pumps
can be offered for locations with no electric power supply such
as wellhead platforms. m

This article was written by Hans-Juergen Schoener, Leistritz Pumpen
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