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Supplier of Choice for Water Resources
Throughout its history. Flowserve has been closely
identified with pumping water resources. For more
than a century and a half, Flowserve has been in the
forefront of virtually every significant advancement
in pumping technology to meet water-handling
challenges. Today, Flowserve offers the word's most
complete line of pumps and systems for water
application along with a full menu of technical and
service support.

Heritage Names of Distinction
ACEC™ Centrifugal Pumps
Aldrich® Pumps

Byron Jackson® Pumps
Gameron® Pumps

Durco® Pumps

Flowserve® Pumps

IDP® Pumps
Jeumont-Schneider™ Pumps
Pacific® Pumps

Pleuger® Pumps

Scienco® Pumps

Sier-Bath® Rotary Pumps
Stork ™ Engineered Pumps
United® Centrifugal Pumps

Western Land Roller ®
Irrigation Pumps

Wilson-Snyder ® Pumps
Worthington® Pumps

Worthington Simpson®
Pumps




PLEUGER

Submersible Pump 8” + 10” Mixed Flow

Subm
Submersible Pump Units

Pleuger Submersible Pump Units are which Manatun
below water level and are driven by water filed AC three phase submersible valve
motors.,

Pump and Motor forms a single enclosed unit which when installed vertically in
a water well ,is held in position by the discharge pipe .

Our Submersible pump units are available for a wide range of applications.
Efficiency and long working life under the most adverse condition.

Pump Product range Pump shoft

The Pleuger pump line offers a comprehensive range of finely graduated
performance for capacities and delivery heads . Pumps are available from 4"

to 48" diameter with capacities and from1 to 80.000 m3/h and delivery heads up
to 800 m .This means that pleuger has an economic solution for almost every
user and requirements .

Impeller

Operation Safety

Pleuger pump units are desi d to the hi quality .
They are extensively tested and ins;m:&ed to unsure operational safety .

Coupling

Manufacturer

To meet the high quality of pleuger pumps and motors requires both
specializes know how and g pr LAl Pleuger
products are produced using the most ad i |

From initial development base on CAD through to quality controlled CNC
production equipment .

It is not by chance that among experts Pleuger has been a byword for top
product quality for decades.

Rotor

Materials
— Stalor
Pleuger pump units are manufactured from variety of materials, depending
on the specific application.
Whether you need nickel aluminium bronze, glass fiber or grey cast iron, 1
we p the ki how and the experi to produce units that meet i
your requirements. il
= Axiol bearing

Des lgn ]1 Pressura comp,

y _ L I device
Pleuger pump units are designed on the | le of a jular structure. % 3

Thus with a limited number of parts different nqums can be achieved tailor - made .
Pumps are equipped with non-return valves to guarantee optimal functional safety
(water hammer).



PLEUGER

NB6 Submersible Pump

Pleuger submersible pumps for 67 wells have been per-
forming successful service for many years in waler exirac-
tion, water supply systems and the d:mm.!cquniu,g
works. These compact units, consisting of pump bl
and three-phase asynchronous AC. mnr,mwpplud
for 3 wide range of applications. Incorporating many
innovative technical features, they are robust and mainte-
nance-fres in service, and have scquired an exeellent
reputation for their reliability and long life time.

To ensire that they continue to live up to that repatation,
Pleager pump assemblies and mators have been further
redesigned and developed. The new NBG series fratures
a number of detailed design improvements in the pump
assembly and motor unit that =21 new standards in terms
of efficiency and pumping capacity. New intermediate-
caparity motors have now been added 1o the standard
M6 motor range, specifically matched to the power con-
sumption of cach pomp model. The result is a further
improvement in overall operating efficiency. The range
of pumps now includes six models with capacities of

3.8 m"h up to 225 m¥h and heads of up to 400 m.

Suction cating with enlasged waler inlets
Dptimized water intake * loss sonuitive bo wrlavourabls
o conditions and sedimentation + rbled dedl 1o
meutruliee turbubence = casang mew sl available in oo
elfective grey cast irom for non-aggresive media

Haw motor lnminations

Botor and stator lasminati L It d
1

redisced lamisation length meana sbhorter motor and bower

ir ooats * impeoved

—
I wl‘!hmr dimans| twisted blades
I'mllld
lﬁm&hmhﬂ Pt e efficiency * mﬂlﬂﬂ#ﬂﬂm
Hew gap design Maow tie rods
Labvyrinth design * sarrew clearance Tmﬂﬂbﬂlm‘nnﬂymw
rraicwable wear riag, dmplificd mainte ling of noa-returs

nance * increased ellfbceney due 1o mmhwmmmm |

reduction in gap Bow

Ditfaser with streamiined Mow design
Chptimioed Bow prometry, lsproved efclessy

Relable wralbsg of mator unld,

b I Long-lite mechanical seal
malnbr AN frer

U'pgprr mnd kawer brariag boaddngs
ench Bited wiith 2 hearing *
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Hew bearing housing
l.lmerwllﬂ'lnlmiuf np&m.mﬁlwllﬂc.l-l

4 Tk o

huu-hmwﬁuy longer servioe libe,

Fitted with B
wste for prosures dnd nhmewﬂm be:
meed mobod coteied and ealemal moedum
suitabile for iestallution at exireme depths

Axial thrust

Heavy-duty axial mring hﬂullng.
Bearings
Available in varioss optlons, AF 75 (carbea) or rabberdined




Advanced materials

SO0+ - |
BN L concept
P‘ b, ™, | [ Only selected high-grade materi-
als, resistant to wear and corrosion,
: are used in the construction of the
[ NB6 Series, Tested and proven
over many yvears, these materials
1001 ensure a high degree of reliability
and suitability for a wide range of
applications. For more specialized
50+ reguirements and applications,
E special materials and combina -
1 tions of materials are available that
= are designed to ensure optimum
efficiency and a long service life.
We can, for example, supply
pumps fitted with impellers and
L diffusers fabricated from high-
| grade alloys.
. | For capacities exceeding 22,5 m /h
i we recommend the use of the
[ Pleuwger 6 Pump Series (QB61-63
| | ' " T *
i | with semi-axial impellers. Please
| . i
| ask for further information.
14 | L1} | L L]
1 L 0 50 100
o {mml
50z
Materials NB6-Pump Materials M6 Motor
Part Material Material it Material Material
Construction 1 Constructhon 3%) B Construction 1 Caonstruction 3
Impsllers’ PPE + 3% CF FFE + X' CF 14462/ LINS 5 31503 1446 2TINS K3 1503
HiTusers’ Fibstrglasi-reinforeed Fibe rlass-reintorced A Dugdes Seainless Steel Ihuphex Srabsless Soeel
Intermediate Nory 1 Mary 1
Y
Seage Tobes 145713281 T1 1ASTLA81 T DAIZSA LINS cS2500 N1 LTINS (9800
Sinlabess Crdive Stulnbess CriXiMo Steel Duter enslgns AL-Bronce NI AL-Bronse
Sl
Bearing Heousing / BEOZE | A 4K CL 3 LARTWLINS CRLE000 14571281 T 1ASTLR LS TI
Pritaure -Vahe Cast lrgen {0 25) i AkBroare Sealor Stabaless Criivle Steel Stadnkess CrXiMo Stedd
Cabng
Shallt , Sheeves 1ADSTHAL 1 A05THE] AF TE (Carban) AF 75 Carbon )
Stalalens CrNive Sasinless CeNi Steed He disl Beariag
Saeel
Tie Rodu LASTIAS] Ti Sesdnlein IASTLALE TH Axlal Beard AF TS [carbea AF T8 (Carbon)!
CrXiMo Sted Sasinbess CrNida Steed i " Rubber Rutiber
Nty And Balts Y TEL TR Carbas | Coramie Carben | Coramic
Staialess Criine Samlnless CrNiMo Steel | Mechankeal Seal
Sdeel
Campling 2090 | UNS C95E00 20N NS C95500 T, ARTIE A4 OB
%I Ab-Bronze % Ab-Broare ks * | Suinless Cr¥iMo Steel Siataless Crivibo Steel
Kadisl Beasings Hubber Hubber

* DINASTM details subject to alteration




PLEUGER

Submersible Bottom Intake Pumps

® Standard
submersible

® Water filled motor

® Perfect cooling

® MAT-System

® Long Life

® Environmentally
safe

® Wet Motor

® Low noise level

@® No flood hazard

Design Features

A bottom intake pump is a centrifugal pump, single-
stage or multi-stage, driven by a submersible motor,
featuring the same standard components used in
Pleuger's renowned submersible pumps.

The bottom intake pump is suspended from the riser
pipe without any other support.

The submersible motor is a water- filled 3-phase AC
asynchronous motor.

A breather diaphragm is fitted to compensate the
pressure inside the motor.

This means there is no pressure differential across the
mechanical seal.

The motor is fitted on top of the pump inside a shroud,
so that the water is pumped through the annular space
between stator tube and shroud providing excellent
cooling for the motor.

The Modular Assembly Technique is used for the
bottom intake pumps. A large variety of Pleuger pumps
bottom intake pumps. A Large variety of Pleuger pumps
and motors is available and can be combined to meet
site conditions.

Benefits

The Pleuger Bottom intake Pump offers all the advan-
tages of Pleuger Submersibles :

Pump and motor are equipped with advanced radial
journal bearings and heavy duty thrust bearings.

All bearings are water lubricated making the life
virtually unlimited.

The motor is filled with water. Neither oil nor grease are
employed so that the water pumped cannot be
contaminated.

The submersible motor is of the “wet” type.

The stator winding has a water proof insulation of high
di-electric strength and is immersed in the motor filling.
The stator can be rewound locally if necessary.

Pump and motor have water lubricated journal bearings.
Therefore the unit runs quietly without vibration.

Since the motor is filled with water potential damage
from floods is eliminated.




Pleuger Bottom Intake Pumps are designed Because of the low NPSH required the Pleuger

to pump from low water levels. The pumps Bottom Intake Pump is the perfect solution where
can be installed in rivers, lakes, shafts, sumps, other pumps are threatened by low submergence.
ponds, guarries and mines.

Since the Bottom Intake Pumps are suspended
from the riser pipe without any other support they
can easily be installed or removed.

Pleuger Botiom Intake Pumps are environ-
mentally friendly. No pump house is
reguired, the civil works can be reduced to
a minimum saving installation cost.

The installation on the left is a cross section of the
“open air’ pumping station shown on the picture
on the front page.




PLEUGER

Submersible Motors

A Dimension of Power

Pleuger submersible motors have been providing
successful and reliable service since 1929 . The
three — phase motors are water — filled AC —Squirrel
cage induction motors . Lubrication and coocling is
provided by a filling of potable water or with a mix-
ture of environmentally safe anti-freeze . The corro-
sion — resistant stainless steel stator contains the
aging — resistant , waterproof insulated windings of
high di-electric strength . The stator is fully rewind
able . The electrical power supply is provided by a
speacially developed and water proof submersible
motor cable | led into the motor through easy - to -
assamble cable glands . The dynamically balanced
rotor rotates in oversized twin bearings on each and
A diaphragm in the motor base provides pressure /
volume compensation of the motor during tempera-
ture changes . A high quality mechanical seal pre-
vents the ingress of ambient liquid to the motor, fully
protecting the motor against contamination . An ad-
justable | seif-aligning thrust bearing allows high
thrust service life , even under the heaviest duty
condition.

MNew features ....

Pleuger submersible motors are available for
vertical or horizontal installation, and also for
hot water applications.

In maintaining our reputation, Pleuger continues
to update and develop the outstanding design
of the motors,

+ Pleuger offers motors up to 5.000KW and high
voltage up to 6.600 V.

+ Motors can be offered in all materials from cast
iron, bronze, up to super duplex stainless steel.

+ Pleuger motors are designed to operate with
variable frequency drive (VFD).

* Improved internal cooling system .a development using an improved design of cocling impeller . This tight-
er , with the highty developed design of the flow — conducting compaonents provides a more effective cooling
circuil , ensuring sufficient thermal reserves for most pumped waters.

* A new thrust bearing . The bearing is water — lubricated - a tilting pad bearing , consisting of stainless stesl
pads running against a hard carbon surface | which is itself part of the thrust bearing plate.

* Load gradients of 1500 KNfsecond are possible with the highly wear resistant new bearing .
This can be particularly important in case of water hammer.

*The MI10 can be modified for special applications which invaolve high operating temperatures .
The modification enables the thrust bearing in temperatures up to 12eC.

* As an option , a stainless steel sand guard can be supplied which protects
the motor against corrosive and / or abrasive liquids.
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PLEUGER

Submersible Pump Units
Offshore Industry

From the wery beginning of the offshore industry,

Pleuger Worthington has been supplying pumps for platforms.
Their design is based on the experience of submersible units
since 1929, The pump units are operating as

seawater lift pumps, drains caisson, fire, crude oil export,
ballast and deballast pumps.

After the change of philosophy in the offshore industry the
“wet” motor driven pumps have be gun to displace the lineshaft
driven pumps which in the case of the fire pumps has lead

to a dual role. Today it is not unusual for the pump to operate
as an auxiliary pump in continuous service, and in the event

of a fire they are automatically switched to the fire main thus
ensuring an instant supply of fire water.

The pumps are there fore designed both in accordance

with API 610 and NFPA 20,

The heart of such a compact pump unit is the so-called
“wet” electric motor directly coupled to the pump.

Such a unit is usually installed in a caisson or stilling tube,
freely suspended at the rising main and needs no space
on deck except for the electric power supply cable and
the discharge pipe.

A further advantage of pump units with water filled (“wet’)
motors is, that at larger sizes the motor can be operated
with voltages up to 6600 Volts, giving a corresponding
reduction in the cross section of the supply cable.

The motor bearings are lubricated by the motor filling
water and the pump bearings by the pumped fluid giving
maintenance free operation. In the event of leakage at the
motor seal and the mixing of the motor filling water with
the pumped fluid, the motor still remains operational.

This being especially advantagecus on emergency
services, which is not the case with the oil filled type

of motor.

Picture 1 shows such a typical pump Unit installation
Picture 2 shows the pump unit itself

Picture 1



Seawater Lift Pumps
type:  200VT-2H + VI22-200-4

capacity : 1525 m*h
head - 1133 m
voltage : 6000 v
frequency H 50 Hz
motor output : 750 kW
weight : 7 t
length : 55 m

Picture 2

Based on the life expectancy required for each
specific service, be it temporary or permanent
Pleuger Worthington is manufacturing these
offshore units in various materials of constru-
ction from zinc free bronze through to 6 Mo
(UNS - S 31254).

The Quality Assurance aspect in offshore can be
compared with the nuclear power industry and
Pleuger Worthington is following this demand
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Picture 3

Also due to the structure of the Pleuger Worthington
Company the order handling and manufacturing
for these mostly tailor made unitsis guaranteed.

The ballast and deballast pumps, are mainly in-
stalled in pressure casings which are manufact-
ured in accordance with the ASME code for
boilers and pressure vessels.

Picture 3 shows such an installation and
Picture 4 such a unit itself.

Picture 4



Due to the length of legs of large GBS's (Gravity
Base Structure) the installation depth is at 300 m,
consequently an internal pressure of 30 bar can
occur. Pleuger Worthington has a well proven
design of cable penetration through top flange
that can withstand pressures up to 100 bar.

And the motor itself is pressure compensated and
therefore does not need to be sealed against high
pressure.

Picture 5 and & shown a typical tailor made
offshore pump.

CABLE CONNECTION]
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Picture 5

This unit was designed for a GBS where crude
oil is temporary stored in the cells of platforms
foundations. The goal of minimizing the dead
stock in the cells was achieved by using an
inducer in front of the first stage of a bottom
intake pump. The main pressure is produced
with the additional 8 stages above the motor.

In addition the motor is also equipped with made
to order power supply cable which is resistant to
the composition of the crude oil being pumped.

0Oil -Export Pumps

type: KP 303-9aS + VJPKU 22-180-4
capacity : 750 m3h

head : 2018 m

NPSHg - 27 m

voltage . 6000 Vv
frequency - 50 Hz

motor output : 600 kW
weight . 8 t

length : 9 m
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Offshore platform inthe North Sea equipped with
Pleuger Worthington auxiliary pumps

PLEUGER Submersible Unit
KN357-28 + MI16-185-4
4100 mfhi; 85m ; 280 KW



PLEUGER

Submersible Pump Units
Applications

Irreigation

PLEUGER submersible pumpsare the optimum
selection for the econmic raising of water from
1 wells, rivers, channels or lakes.
Lr' Their wide capacity range
| permits simple integration
in automatic

irrigation systems and for fine
tuning to match flow reguirements.
Because of their high qualily,
Pleuger submersible pump units
have a very long product life

and are maintenance Free even
under extreme conditions.

Booster stations

For increasing pressure in pipeline networks,
PLEUGER submersible pumps equipped with booster
casings are integrated into the system. Thanks to their
slim space-saving design, our maintenance-free
PLEUGER booster pumps can be installed without ex-
tensive construction work (underground installation,
etc.) even in areas where access is difficult. The
booster pumps can be fitted horizontally or vertically,
depending on requirements. They work extremely qui-
etly and are easy to operate. Economic and reliable
operation is ensured by the high efficiency of
PLEUGER pumps and precise selection for the de-
sired operating point.




Hot Water and Geothermal

For the pumping of high-temperature water,

PLEUGER offers of a wide range of submersible
pumps with different design features to cope increasing
lemperature loads, i. e. standard units modified
standard units and special designs for hot water,

The extreme demands made on material
slability are met by careful selection of materials.

Thanks to its highly developed motor technology,
PLEUGER is also specialized in hot -water pumping
for industrial water and therm water applications
{swimming pools, greenhoses, district heating).
PLEUGER is thus making a great contribution

to the utilization of alternalive energies.

Ships

PLEUGER submersible pumps are used in a varity
of applications on ships in water ballast

or fimming systems.

The space-saving compact design and the
maintenance-free operation of the submersible
pumps permit instalion even in area where
access is difficult.

PLEUGER submersible pumps can be used in any
installation position.

Because PLEGER axial flow pumps can be
operated in reverse, they have the advantage

that the system can be operated in either

direction with a2 single pump.




PLEUGER

Submersible Motors
Applications

Dredgers

One further special field of application for Pleuger
submersible motors is in dredgers which excavate

far below the water surface. The submersible motors
can be utilized both to drive the dredger pumps and
the cutter heads. Power transmission shafts with
multiple bearings are not required.

The pressure- compensated submersible motors drive
the cutter heads on the dredger's ladder directly by

F I

i

means of a reduction gear box.

Because of their robust construction,

the submersible motors are able to withstand the
hard strokes and the high acceleration forces
arising during the piling operation.

Special Designs

PLEUGER manufactures submersible motors
according to special customer requirements

and for specific applications — e.g. foot-mounted
mators for horizontal installation motors with modified
motor shafts for the direct connection of all types

of machines, motors for hot water or for utilization

in special media (see photo: PLEUGER submersible
motor WMNR 50 with a directly coupled centrifugal
dredger pump). The high efficiency, the robust
construction and the long life of the maintenance-free
PLEUGER submersible motor permits unrestricted
utilization of all advantages offered by a submersible
drive.




PLEUGER

Accessories

Measuring/Controlling/Regulating

Water level measuring equipment

For remote measuring of water levels, level monitoring
and control of pumps in deep wells and tanks over any
required distance with instruments for display and recording.

Water level monitoring equipment

For protection against dry run pumps and for automatic
submersible pumps.

Control equipment

For regulation of the flow rate or delivery head for
optimal operation.

Mechanical accessories Electrical Accessories
=Fittings / tanks -Piping -Frequency converters

-Well heads -Suction shrouds -Cables

-Booster casings -Gate valves -Cable connectors

-Flap valves -Water meters -Motor control panels

-Bends -Centering devices -Motor starters

-Cooling jackets -Electrical controls

-Fitting tools -Motor protection switches

-Screen cleaning machines -Transformers

-Sand protection jackets
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Fridrich-Damm 108
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Tel.; +49 40696 89 -0
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